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3. The benefits of AFIT research can often be expressed by the equivalent
value that your agency received by virtue of AFIT performing the research.
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Ch apter 1

INTRODUCTION

A period marked with  reduction of military forces

and inactivat ion of mi l i t a ry  bases followed each war in

which the United States had engaged during this  century

(2:1). Those actions were a part of the process of read-

justing to a peacetime environment ; likewise , those actions

were consistant with the philosophy of a small peacetime

military (2:1). The reductions associated with achieving a

small peacetime military wer e “ f e ’t in three areas : the

national economy , the defense industry sector , and defense-

or iented  c o m m u n i t i e s . . .  [ 2 : 2 ] . ” This research wil l  deal

with the third area: defense-oriented communities .

Specifically, this research will deal with the

environmental impact of base closure on a nearby com munity .

From the experience of communities in which base closure had

occurred , assumptions and predictions can be made which

might be applicable to other defense—oriented communities

(2:3 ). When the Detartment of Defense (DOD) can predict

potential environmental impacts of base closures on nearby

communities the negative effects of attaining a small

peacetime military may be mitigated.

1
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STATEMENT OF THE PROBLEM

Military bases exercise a significant influence on

many communit ies .  Base closure inev i tab ly  creates strong

community apprehension. Many of these apprehensions can be

allayed once the impact of a military base on a nearby com-

munity is fully understood (41:37). The problem is—-the DOD

has been unable to accurately assess the environmental

impact of a military base closure on a nearby community .

Both desirable and undesirable changes result from a given

base closure ; the lack of systematic identification of these

changes has prevented enhancement of the beneficial impacts

and mitigation of the negative impacts (5~~:Part I).

SCOPE

This research assesses the environmental impact of

* 

- base closure upon a nearby community. Placing emphasis on

the full analysis of the economic , physical , and social

indicators which comprise environmental impact , the top ical

scope of this research is a case study  (13:79—80).

The case s tudy speci f ica l ly  deals with the

environmental impact of the 1973 closure of Laredo Air

Force Base (AFB) upon the nearby community of Laredo , Texas.

The Civil Eng ineering Center at Tyndall AFB ,

Florida , is constructing a model with which to predict

future impacts of base closure upon nearby communities (~~~ ) .

This research complements the model building effort by

2
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providing a base of knowledge concerning the processes tha t

took place and the inter relationships that occurred when a

moderately sized base (44) closed near a small community

(27:215).

TERMIN OLOGY

The terminology normally used in discussing envi-

ronmental impact is in some respects highly technical. To

insure understanding , some of the terms used in the intro-

duction are defined herein . Whereas , these more technical

terms used in the remainder of this research are defined as

they are introduced .

Environment

As used in this research the environment is the

aggregate of surrounding things , conditions , or influences

which affect the existence or general welfare of mankind

(43:477). The environment consists of factors as illustrated

in Figure 1 (1~~:79— 8O ; 26:85).

Environmental comronent. An environmental component is one

of the elements into which the environment can be resolved.

The economic , physical , and social components represent

areas into which the concerns of individuals and the

community fall. An environmental component is made up of

environmental factors.

3 
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The Environmental  Hierarchy 
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Er.vircnmental factor. An environmenta l factor is a con-

stituent ~art of the environment . The factors are por-

tions of the environment concerned with ascects of the

activities of man . An environmental factor is composed of

environmental  indicators .

Environmental indicator. An envirOnmental indicator is a

d i r e c t  •cu an t it at i v e  measure used to f a c i l i t a t e  4 o d 2em ent s

about the condition of major aspects of a societ-; ’s

e n v i r o nm e n t .

conomic indicator. A cuantitative measure of financial

mood s or movements which affect production , avoffs ,

ce r f or m a n c e , asse ts , or i c e s , cont r a c t s,  ~~i s in e s s  for-ma-

t i on s .  st: c:~ orices, money balances , new orders for goods ,

construction permits , and inventories (38 :55-57 ).

P hy s i c al  i n d i c a t o r .  A c ua n t i t at i v e  measure  of the

~ressnce or absence of chemical , natural , or biological

forces which alter the  ~nvi ronment  and a f f e c t  hea l th , bic-

systems , structures , emoipment , recreational or-Portunity ,

aesthetics , or natural beauty (52:1—:).

Socia l  indicator. A muantitative measure of cb~ ective and

sob e:ti-ie perceptions of life experience. The former , for

ex a m o l e , inc l udes h e a l t h , educa t ion , cr ime , a n d  m obil ity ,

while the latter inc lud es  satisfactions , as~ irations , and

alienations (19:3).

5
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Environmental Impact

The desirable , undesirable , or indifferent conse-

quence evinced by a change of baseline data. Additionally,

as used here , environmental impact is a quan t i f i ab l e  e f f e c t

r e su l t i ng  f r om change s in economic , physical , and social

indicators (4’.).

Near~~i Community

A nearby community could certainly include hundreds

of cities , towns , and villages. However , as used here it

means that community which could su:Tfer significant environ-

mental impacts as a conse.;uence of a s r-e c i f i c  ~ OD decision

to close a contiguous miiltarv base (~~1:fl.

JuS:: F I CAT IC N

It  is unlikely that a oroblem wiil be so lve d unless

• it is r ecogr .ized  and i d e n t i f i e d  as a prob lemS ( i l : 3 ) .  Th~
problem of accurately assessing and mredicting the environ-

mental impact of a base closure on a nearby community was

recognized with a plethora cf legis lation , ilD directives ,

and Presidential Executive Orders. The Army , Na-,v and Air

Force became increasingly aware of the need to develop new

techniques to accurately predict the effect a base closure

would have on a community (~~2:5). The responsibility for

constructively attackinz the rroblem rested within the il2,

and in the case of Air Force  ba se s  the r e s p o n s i b i l i t y

devolved ur-cn the Department of the Air Force. 

--—~~~~~~~~~~~ _  _  j



Historical Perspective

Assessin,z the impact of base closures upon nearby

communities became an important topic in the economics of

defense  ( 7 : 1 ) .  Base closures were primarily the result  of

the consolidation and reorganization of military facilities

which began in the early 1960’s with the Kennedy

administration (7:1).

In 1961 , President Kennedy indicated in his State

of the Union Messa~~ that he had instructed the Secretary of

Defense to eliminate obsolete bases and installations

(28:6). A task force was immediately set up to invest i gate ,

among other crucial  areas of defense , mi l i t a ry  fac ilit ies

with  special cons ide ra t i on  toward pos s ib l e  reduction . As a

result , seventy-three bases were prcposed for elimination

( 2 3 : 3 ) .  The announcements  of those base closures were made

on March 29 and 29 , 1961. Those announcements differed ,

howev er , f rom fo rmer  base closur e announcements  in that the

Federal Government recognized the poss ib i l i t y  of envi-

ronmental impact. President Kennedy stated: -

I am well aware in many cases these actions will
cause hardships to these communities and individuals
involved . We cannot permit these (c losure ) act ions
to be deferred; but the Government will make
every prac t icab le  e f f o r t  to a l lev ia te  these
hardships [23:7].

:n response to President Yer.nedy’s statement , the

P e n t a g o n  immedia te ly  e s t ab l i shed  the O f f i c e  of Economic

A d j u s t m e n t  ( i l A) ( 9 : 7 ) .  In add i t ion , an adv i sory  commi ttee

was formed by the White House consisting of various cabinet

7
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members and economic advisors to assist primarily on

economic problems ( 2 8 : 7 ) .

In a letter dated November 1964 , introducing a DOD

publication , President Johnson re-emphasized the Federal

Government ’s position toward those communities affected by

base closure .

We expect to receive a dollar value for every
dollar we spend on defense. To do so has meant we
must eliminate surplus , obsolete , and unnecessary
Defense installations... (W)hen it is done , we have
an obligation to assist the individuals and
communities affected to adjust to changes in their
local economics [28:8].

Between January 1961 and December 1968 , the D OD

designated 313 bases and industrial facilities for closure ,

cutback , or inactivation ; the resultant savings were

pro j ected at nearly $1.5 bi l l ion annual ly  ( 2 3 : 8 ) .  Thcugh

many of the 319 actions involved small facilities or unit

relocations , there were a surprising number of ma~or

facilities such as the Portsmouth Navy Yard , the B rook lyn

Navy Yard , four large air material areas , many Strategic Air

Command bases , several Army camp s , and numerous  o rdnance

plants and depots (2 8 : 9 ) .  The b ig  year in that era for base

closures was 1364; subsequently, an interesting constitu-

tional issue arose.

Congress resisted the numerous base closures and ,

in une 1965 , the House of Representatives attached a rider

to the Military Construction Authorization Act. The rider

included provisions to permit a majority of either House of

3
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Congress to prevent a closing of a specif ic  mil i tary base .

The Senate rejected the provision , but  st ip u lated that

advance notice to the House and Senate would be recuired on

any future base closures. The Senate version was included

in the f ina l  bill , but President  Johnson vetoed even this

version wi th  a warning to Congress aga ins t  meddl ing wi th

the prerogatives of the Executive Branch. Congress then

passed a revised version of the bill (28:9—9 ).

Base closure announcements of January 19 , 1967 and

May 13 , 1968 were largely reorganiza t ional  in nature , how-

ever , later actions of A;ril 24 , 1369 and October il, 1369

accounted for 320 base closures (23:9; 41:14).

:~ an excerpt  f rom a White House Memorandum to the

heads of seventeen Federa departments and agencies

?resident Nixon stated :

On March 4, 1970 , established the :nteragencv
E c o n o m i c  A d j u s t m e n t  Commit tee  to ass is t  in d i v i d u a l s
an d communities that suffer adverse economic m r-acts
as a result of necessary efense realignments. I
now intend to strengthen the Committee ’s effcrts and
expand its membershi p [‘.1].

On March 6 , 1970 , the largest single base closure

announcement  to date was made : 3~~l actions invo lv ing  63 , 6 14

j obs to be el iminated (4 1 : 14 ) .  On Apri l  17 , 1 9 7 3 , the

Pentagon announced 274 actions , among them 40 major instal-

lations to be closed ; these actions were expected to save

$ 3 . 5 b i l l i on  over the next ten years  ( 4 1 : 1 3 — 1 4 ;  55:33 ).

“The Pentagon ’ s la tes t  cu tback  of defense ~o~ S and

shutting of bases across the nation is a taste of more ahead



[ 3 2 : 4 0 ] . ” On November 22 , 1974 , DOD ordered a real ignment

which would save $300 million over the next t e n  years

(32:40). “Scores of c i t ies  and towns near the 111 instal-

lations involved will be affected by the c lo sings  and other

changes [32 :40 ] . ” The key installations involved in the

anno unceme nt of N o v e m b e r  2 2 , 1974 , were Richards-Gebaur AF B ,

Missouri and Scott AFB . Illinois (32:’.O). :t was the court

action fIled against the movement of Headcuarters , Air

Force Communications Service (Ha , AFCS) from Richards-

le b a u r  AF B to Scot t  AP S in June 1975 t h a t  pr o v i d e d  i n i t i a l

impetus to research into the environmental impact of base

clo s u r e  cu e s t i on s  (2 5 ;  43; 48).

As an introduction to a camoh et oublished by t h e

conomic A d j u s t m e n t  Commit tee  (EAC ), P r e s i d e n t  Ford , on

anuarv  15 , 9 7 6 , wr o t e :

D e c i s i o n s  to close  m i l i t a ry  i n s t a l l a t i o n s  are
never ma de l i g h t ly .  Each case is co n s i d e r e d
i nd i v i d u a l ly  and no dec i s ion  is made w it h o u t  wei g h i n g
its consecuences for the community affected...
most cases , the se tbacks  tr iggered by Defense
r e al i gnm ent  de c i s i o n s  can be s u b s ta n oia lv o f f s e t .
e l i m i n a t e d  or , in mar -v  i n s t a n c es , tur n e d  to economic
g a i n  fo r  t h e  c o m m u n i t i e s . .  . the k ey  t o  t h e s e
s scc e s sf u l  reco ve r i e s  is the d e d i c a t i o n  and
determination at the ‘grass roots ’ level [42:1].

Providing evidence of the implementation of the

intent of President Ford’s comments , subse cue nt news

re eases by the Office of Assist ant Secretary of Defense

(P ub lic A f f a i r s ) no l o n g e r  c a r r i e d  the  b l u n t  m e s s a g e  of base

closure (35; 36 ; 3~~). Instead the announcements of March lu ,

March 7 , and  A p r i l  I , 13 7 6  all  ca r r i ed  th e  •- :ev message

10



t ha t  closure , reduction , or real ignments  were being

s tu d i e d .  The announcement of March 11, 1976 i nc luded :

.today ’ s announcement  is the  f i r s t  step in
the process of compliance with the National Environ-
mental Policy Act (NEPA) that will result in a
full Environmental Impact Statement ( E l I )  prior to
a decision on each candidate action [35:1].

these separate releases , the Navy announced plans for

s ev e n t y — f o u r  base r ea l ignment , r educ t ion , and closure

actions (36:1) , the Ar-mv announced p lans  for  e i g h t e e n  base

realignment acticns (37:1), while the Air Force announced

c lans  for  an u n s p e c i f i e d  number of base r e d u c t i o n s  and

real ignments  incl uding : Cra ig  AF3 , Ala b ama ; ~<incheloe AFB ,

M i c h i g a n :  and W ebb A F B .  Texas ( 3 5 : 1 ) .

Similar to Congress ’ attempt to control base

closures in 13 65 , the Federal Times retorted that the

j
~~ta~’’ Const~ uct or’ ~~t~ orization ~~~ l ~o’ l 7 6  car~ iec

another base closure provision. The delimiters of the bill

were  based on the number ci civilian encloyces that would

lose The crovision called for any decision to close a

base to undergo nine months of environmental and economic

analysis along with three months of congressional review.

Pres iden t  Ford vetoed the  b il l  as w r i t t e n  a t  the urg ing of

the Pentagon. For the future this bill would have recu~red

at least a one year delay between the announceme n t of , and

the  a f f e c t i v e  date  of , a base c l o s u r e  or ~~~~~~ r e d i c t i on .

For 1976 it would have also meant delaying sixteen proposed

luse closures and cutbacks for twelve months (lu:l).

_ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  —4



Hence , the env ironmental impact of base c losures

‘upon nearby communities had been recognized in the past as

a serious problem. The foregoing historical perspective

provided a recognition of the problem from a Governmental

?Oifl t  of v iew and the next section explains the imr-crtance of

the prob lem in l igh t  of the environment  i t s e l f .  The

e n v i r o n m e n t  is composed of three  componen t s :  economic ,

chysic al , and social .

cono m i o  Imcac t  of Base C l o s u r e

Anderson  noted tha t  the locat ion of a base  and the

kind cf  a c t i v i ty  t e rf o r m e d there  were d ec e n d- a n c  uoon a number

ci g e cor a ch i c  and economic i n d i c a t o r s .  B etween the two ,

geogr achv  was the  c r ime  c o n s i d e r a t i o n  bu t  amon g  sey e ra

se o g rac h ic  a l t e r n a t i v e s  the e c o n o m i c s  of the  s i t u a t i o n

dictated the choice (2:l).

For these reasons military bases are often in
r e l a t i v e l y  isolated l o c a t i o n s , and they  p r o v i d e  the
great e st portion of the economic base for the
c o m m u n i t i e s  t h a t  d e v e lop  around t h e i r  e r im e te r  s

• [2 : 1 2 ] .

The llD d i s r- l a v e d  d i r e c t  and s i n c e r e  c o n c e r n  fo r

a s s i s t i n g  and a d v i s i n g  c om mu n i t i e s  i mp a c t e d  by b a s e

closure when the Pentagon established the ~~A in l 9ll

(23:ix). The objective of lEA was to assist those

c om m un i t i e s  wh ich  were imo act ed  by base cl cs~~re in meeting

their ‘unemployment and other economic problems (7: u).

F u r t h e r , in 1370 , the  EAC was c r e a t e d  by P r e s i d e n t  N i x o n  

~~~ -- - • -- . -~~~~~~~~~~~~~~~~~~~~~~~~ —- -•~~- ..- ---~~ ~~~~~~~_ .
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(7:4; 12:155). Chaired by the Secretary of ef’anse, this

committee was tasked with assisting individuals and com-

munities adversely impacted because of a realignment of the

Nation ’s military base structure (7:4; 12:155).

:r- a report prepared by the OEA , a three phase

economic impact  on communit ie s was noted as a result of

base closure . The initial reaction was normally one of

dismay at the loss of jobs and income . A secondary reaction

was one of ar-crehens ion that the community could not react

quickly encugh to offset the economic impact . A third

reaction concerned what the community could physically

der i ve from the base , in the way ci military propert-,- , to

improve its own economic status (41).

A base closure announcement recresented a recogni-

zable  c r i s i s  w hich  p e r m i t t e d  c o mm u n i t y  l e ade r s  to work

together (29:x). The efforts of the DOD , through lEA , were

directed toward lon~ term solutions to a communit z ’s

economic problems resulting from a base closure. As such ,

lunch  su m m a r i z e d  the  o ri n c io l e s  of the strate:v evo lved  from

the Econ000c A d :u st m e n t  Program . The strategy was develcpeo

based on twel ve i n d i vid u a l  case stud ie s  of base closures.

Lyn c h  noted that the principles were applicable to other

communities affected by base closure irrespective of

seograchic and political considerations (23:xi).

~~A strate~
-; ;rincioles. As a :erscective on the econcmic

imo act ci base closure on a nearby ccmmunity , the llA

_ _ _ _  _ _  
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strategy principles offered an excellent basis of subjective

economic indicators. At the same time the  lEA s t r a t egy

r-rcvided justification for research into the economic

indicators to be discussed in the succeeding chapters. The

strat egy princi ples are summarized in the following

:ar -ag r a oh s :

Pecognize the economic ir-cact of base closure. A

communit y had to recognize its decendencv or. a nearby base

m d  had to a d j ust to the fact that the  base wou ld  close.

elay in accepting an imcending base closure eliminated any

rossibilitv of early recovery r-lanninz . iimilar y,

c o mmu n i t y  cower s tr u g g es had to be avoided (25:xi—xiii).

Ev aluate community cotential for economic i mo a c t

recovery . lommunity leadership had to evaluate the base

assets and had to determine hcw to exclcit them. A cointed

economic devel opment strategy had to be defined a n d  d i r e c t e d

t o w a r d  t hose  uses  wh i ch  offered the createst cromise of

adac r ing  the  base  f a c i l i t i e s  to th e  lo c at i o n a l  and personal

characteristics of the community . The communit had to

establish a data base of economic information. The financial

ability of a community to acquire the base facilities had to

be assessed. Or-ce the potential for economic impact r e c o v e r y

was evaluated the c om mu n i t y  ha d  to develop a commitment to

recover -v (25:xi—xiii) .



Commitment to economic impact recovery .  Hard

work by the community was necessary to recover , therefore ,

they could not assume a defeatist attitude. In order to

induce a future industrial attraction , communities had to

ir-crove the skill levels and technical abilities of their

work force. A definite commitment to specific industries

had to be developed. Then the commitment was made the

community had to achieve maximum u t i l i z a t i o n  of i t s  to ta l

resources (28:xi—xiii).

Ma ximum e f f e c t i v e  u t i l i z a t i o n  of econo m ic

resources. Successful recover-v had to ex o lo i t  or eviously

over-looked resources  to adact to new processes and crod’ucts .

Spec ia l  care  had to be taken to pr e s e r v e  the  f a c i l i t i e s  the

c om mu n i ty  had accu i r ed  f r o m  the  ba se .  The c o m m u n i ty  had to

be sure  to examine all economic  op p o r t u n i t i e s  b e f o r e  m a k i n g

f i n a l  d e c i s i o n s .  And , the  communitY had to maintain close

c o n t a c t  w i t h  i t s  s t a t e  a d m i ni s t r a t i o n .  F ir - a l ly , t h r o u g h o u t

the entire crocess , the community had to maintain its

moment um toward economic growth (28:xi-xiii).

While the economic impact of a base closure on a

nearby community became a mounting concern to affected

comm un it i e s , the effect on the physical environmen t could

not be ignored .

Physical Imr-.mct of Base Closure

In the last few gene ra t ions , m anKind has acceler-

ated the dr ive  to p ro tec t  and enhance the r-h-:sica

15
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environment ( 2 7 : 1 7 ) .  Each generat ion has accepted th e

responsibility of being the recognized trustee of the

chvsical env ironment for succeeding generations (33:4220-2

(1 of 3)).

The Federal Government , the DoD , and the Air Force

placed emphasis upon physical environmental planning (23:1).

Ma3or General McGarvev , a past Director of Civi l  Eng ineer-

ing , Headquarters , U SAF , s ta ted  the  Air  Force p o s i t i o n :

The purpose  of the env i ronmen ta l  c l ann ing
process is to avoid or m i n i m i z e  adverse  i m p a c t - - n o t
j u s t i fy  i t .  The de te rmina t ion  of the best  a l t e r n a t i v e
in considerat ion of all the facts and their inter
re la t ionships  is the methodology which  w i l l  insure
that the Air Force mission is sustained and
accommoda ted——on t ime [3 : 6 :  3 1 : 3 3 ] .

The present Director of Civil Enoineering and

Ie r v~ oes r e ad c~~ar~ ers ~~~~~ a~ o~’ ~erer a~ ~coe~~ C

Thom o son , es tab l ished a recuirement  to i d e n t i fy  and develo c

me t ho d s to ins-ore t h a t  a l l  e n v i r o n m e n t a l  a m e n i t i e s  were

H given acorooriate consideration (3:6: .9).

F e a l i z on g  that all chy sic al  e nv o r o rm e n t a l  imp ac t

was not immediately disoernah e , h o  summarized another

very important cave at .

All t ces of r -o l l -u t i on  are ~r o u c e ±  un d e r  the
individual and institutional environment because they
are different by-products of various human activities.
Evidence suggests that the direct effects of po l lu t ion
on prop er -tv , on human h e a l t h , and cr -  the 7ualitv of
life are varied . Their direct damases~ however , may
ultimately crove to be even less critical for society
as a whole than the latent effects of pollution on
the ecological svs teros that sustain human life [27:63].

:r- e f f e c t , th e secondary  r -hvs ical  impact deserved at least

16



as much , if not more , consideration than the primary

physical  impact of base closure.

In addressing the problem of physical  impact as a

result of base closure , the Air Force expanded its Base

Master Plan. Previously , the Base Master Plan focused

primarily on the physical layout and development of the

base fac i l i t ies .  Redefined as the Comprehensive Plan , the

concept included:  ( 1) physical  and man-made environments ,

(2) the social characteristics of the people , and (3) the

dependencies between the base and nearby communities (52).

It is important to note that since 1969 , approxi-

mately 200 court actions resulted in delays to intended

base mission changes .  These delay s mi ght have be en avoided

with a predictive model of the physical impact of a base

closu re on a nearby community  ( 3 : 6 ) .

The l i te ra ture  concerning the envi ronment  i n d i c a t e d

that leg islative actions provided the impetus and foundation

for the establishment of environmental programs . Congress

established , through NEPA , that the Federal Government had a

continuing respcnsibility “to create and maintain conditicr.s

under which man and nature can exist in productive harmon’;

[10:2712]. ” Briefly, the purpose of N’E?A was four fold: to

state a policy to encourage harmony between man and his

envi ronment , t o s tiumulate  the hea l th  and we l f a r e  of man

while eliminating damage to the environment and biosphere , to

er -chasi ze  the importance of na tura l  resources to the N a t i o n ,

17



and to establish a Council on Environmental Quality (CEQ)

(10 :2712; 51:1-2). “The enactment of this law establ ished a

national  policy of encourag ing productive and en joyab le

ha rmcny between man and his environment [2 3 : 1 ] . ” The

Pres ident , s igning N EPA into law on January 1, 1970 , heralded

the 137 0 ’ s as a decade of environme-ital concern ( 2 3 : 1 ) .

T i t l e  : of NEPA established the policy on environmental

~ua l i t v , whi l e  T i t l e  II es tab l i shed  the CEQ.

The OE~ was responsible for studying the condition

of the Nation ’s environment , for develop ing new environ-

mental programs and policies , for coordinating environ-

mental matters , for insuring that other Federal agencies

comply with environmental considerations , an d for assisting

the P r e s i d e n t  in a s s e s s i n g  envi ronmenta l  cr ob lem s  (23:1).

E x e c u t ive  o r d e r s  and agency resconses. Several Executive

r de r s were  i s sued  by the P r e s i d e n t  and Federal agencies

r e s c on d e d  w i t h  i n t e r n a l  gu i d a n c e  and  d i r e c t i v e s  to  enhance

and e x p l a i n  N F A  (23:3). A brief examination of the impor-

tant elements Of the  E x e c u tiv e  Orders  and a g e n cy  responses

along witn other directives pertinent to the procosed

research f~ liOws in the succeeding paragraphs.

Execut ive  Order  117 52 , “ Preven t ion  Control, and

Abatement of Air and ~Jater Pollution at Federal Facilities ,”

17 December- 1373. The purpose of this order was to i n su re

that leadership in the effort to protect the physical

15 
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environment was undertaken by the Federal Government in its

fac i l i ty  management ( 2 3 : 4 ) .

Execut ive Order- ll5l,~~ “Protection and Enhancement

of Environmenta l  Qual i ty ,” 5 March 1970. The purpose of

this  order was to direct Federal agencies to ini t iate

measures to direct at ta inment  of national  environmental

goals.  In addition , it assigned to the CEQ the respcn-

sibili ty of advising and assis t ing the President  while

leading the e f fo r t  to at tain the national environmental

goals ( 2 3 : 4 ) .

DOD Directive 60S0 .1, “Environmental Considera-

tions in DOD Actions ,” i9 March 1974 . The purccse of this

di rec t ive  was to establ ish  the policy of the 000 as a

trustee ci the environment and to carry out i t s  miss ion

cons i s t en t  with established envir onmenta l  s t a n d a r d s .

Toward t h i s  end , DOD components were d i r ec t ed :  ( 1) tc

assess all environmental consequences of a croccsed action ,

(2) to review all prior actions for which environmental

consequences may not have been considered , ( 3 )  to utilize

a systematic  approach to decision making and planning ,

(4 )  to prepare and process an EI S on any env i ronmenta l ly

controvers ia l  issues , and ( 5 )  to develop alternatives to

recommended courses of ac t ion  for those act ions wi th

unresolved conflicts (2 3: L~).

a ~~ -
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Air Force Regulation (AFR) 19-1, “Pollution Abatement and

Environmental quality ,” 20 February 1974. The purpose of

t h i s  r e g u l a t i on  was to es tabl i sh  the basis for a crogram

within the Air Force to protect and enhance environmental

cualitv (23 :4). The physical  impact of base closure -ucon a

nearby community has received considerable emphasis: :oow-

ever , the social impact is of equal or greater imiccrtance in

the total environment .

Socia l  imp act  of Base Closur e

There is a great need for- social impact thinking by

e n v i r o n m e n t a l - c o n s c i o u s  p l anne r s  and m a n a g e r s .  So ci e ty

reacts to situations as it perceives them ; if society

cerceives a situation as real , then that situation is real.

an action crovokes a cubli’: controversy because society

perceives it as a threat to a certain cualiry of l i f e  which

it val ues , then the consecuences are real (22:104).

Jam associa ted three dimensions with a social

env i ron men t: ( ‘~) human ecology , (2 ) collectiv i ties , and

(3) osychological . The human ecology dimension concerned

socie ty ’ s interaction with its oh-;sical surroundings , f o r

ins tance , i n t e r a c t i o n  with the community as well as inter—

ac tion with the military base. Human ecology also included

socie ty ’s int eraction with chysioal resources : this inter-

action commanded attention because society ’s social en viron-

ment was decendeno oman its surroundin~~s. Land use . in a

human ecolosical sense , controlled the credominent make’uc of

. .- - -------- ----—- ---- - — - ‘ - -  -- — - - ‘ — --~~~~~-- — -- --- - -- -. 
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a neighborhood . A major action such as a base closure caused

penetration , displacement , or mod i f i ca t i on  of entire social

neighborhoods.  For example , whi te  res ident ia l  zones became

black or f ields became industrial sectors. Also , human

ecology concerned the d is t r ibut ion  of people . Base closure

af fec ted  the d i s t r ibu t ion  of people in a community, by

chang ing where they worked or where they lived . While human

ecology involved societal interactions on a personal basis ,

ccllectivities involved group in teract ions wi th their

surroundings ( 2 2 : 1 0 5 — 1 0 7 ) .

Jam viewed the collectivities d imension as the

second part of the social environment . Collectivities were

larger , more complex organizations wIth designated o b j e c t i v e s .

The co l l ec t i v i t i e s  d imens ion  concerned the  communi ty ’ s t ype ,

number of people , social and p o l i t i c a l  history , and c lass

structure . Consideration of the collectivities dimension

was extremely important in a base closure situation because

it was th e level  at which most actions and policy decisions

were carried o u t .  Co l l e c t i vit i e s  ~..lsc i n c l u d e d  the  inter-

action of influential decision makers upon the entire group.

Communities hold more power and influence than an indivi dual

and , therefore , can have a grea ter  im c ao t  on the social

environment (22 :107).

Las t , Cain co n sidered the p svch ob c ;ioal dimension

of the socia l  e n v i r o n m e n t  as the  quaI l :- :  of l i f e  and  th e

grouc point of view. :-uslit ; :~ l i f e  co ncern ed the choices
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of l i f e  styles avai lable  to society ; base closure a f f e c t e d

the alternat ives  of l i f e  s ty les .  Similarly , ba se cl osure

affected basic societal needs (22:107).

Viewing a community as a complex organization with

a designated mission and objective (22:107), the relationship

between a military base and its neighboring community was

characterized as a social contract. The social contract was

broken when a base -closure action occurred and the dimensions

associated with the social environment were impacted

(22:110—ill). This social impact caused severe social

croblems .

A growing interest in social problems was derived

f rom.  react ions to the ma te r i a l i sm that  had t r ad i t i ona l l y

pervaded the United States (27:24).

Marginal -utility or satisfaction derived from
a higher level of consumption produced by great
technological improvement in the past decades has
diminished substantially. Social issues such as
housing segregation , income dis tri but ion , discrimina-
tion and ec~’ua1 rights , edu ca t ion , health and social
justice and fairness , and w e l f a r e are moun ting
concerns among the majority of Americans today
[27:24].

Ccmmunity verview

La redo is located on the Ri~ G ran de R iver , 145 mi l e s

south of San Antonio. Laredo ’s popula tion is abou t 76 ,000

whil e its companion city on the Mexican side of the river ,

Muevo Laredo , has a pop u la t ion  of l 5 L , 02 ar-c os growing

(°l:ll6)
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Evaluation of impact. As concluded by the EAC in a July 1973

report to Congress (41:116-118) , Laredo would feel the

environmental impact of base closure in the short run ;

however , the long run picture was brighter. Continuing ,

the EAC commented that  unless  new employment was quickly

found , the loss of 523 DOD civilian jobs and about 1,400

mil i ta ry  j obs  could have a serious effect upon the community.

Es timates were that the total  c iv i l ian  jobs  lost could

reach 2 , 3 0 0  as community businesses felt the loss of a

combined mi l i tary  and c iv i l ian  payroll , t o t a l l i ng  $2 7.8

million annually. In addition , normal operations at the

base paid local firms more than ~l.7 million annually for

various services. The January 19 73 -unemployment rate of

12.9 percent could have reached 20 percent by September

(41 :116) .

Further complicating the impending impact were the

base housing assets and the military residing in the

community . The base had 476 family housing units in

addition to 1,000 other living units for sing le military .

The value of local housing could be depressed if the base

housing were introduced into the market . To compound the

matter , an estimated 1, 2 0 0  m i l i t a ry  resided in the

community. Upon base closure their demand for community

housing would disappear (41:116).

lAO add i t ional ly  noted that  the c losure  w o u l d  weaken

the city ’s tax base and simultaneously limit its ability to
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finance much needed physical improvements suc~-v as new storm

and sanitary sewers , road paving and recreational facilities.

Also , the c i ty ’s teaching staff was expected to be cut back

when 55 0 school aged ch i ld ren  who lived on the base

departed (41:117).

Quality of life findings-l972 . The primary objective of a

study conducted in 1970 by Ben-Chieh Liu was to cuantita-

tively assess the urban quality of life and to analyze

variations in -quality of life components among 2~~3 S tandard

M e t r o p o lit a n S ta t i s t i ca l  Areas ( SM SA’ s) in the Uni ted  States

(27:v). There were 95 OMSA ’ s in the U.S. with populations

less than  2 2 0 , 2 0 0 ;  by d e f i n i t i o n  of the  U . S .  e n ar t m e nt  of

Commerce these were classified as small OMSA ’ s ( 2 7 : 1 7 2 ) .

bar-coo was in the small OMSA group. Liu indexed and rated

each MSA. Table 1 in d~~cates tne standing of Laredo

relative to the other 9u small MSA ’s (27 :l73 , 79 ,l36 ,l03.

in). Bas ed on h iu ’ s f in d ings , the quality of life in

Laredo , Texas , was substandard (27:205).

SAC a s s e s s m e n t  of pros~~ec ts .  Based on the  e n vir o n m e n t  as

it exis ted in 1973 , the SAC assessed Laredo in both the

short and long run . In the short run the prospect of the

-comm nity ’s ability to provide jobs  fo r  those r eleased by

the b~ se was very poor . The ocmonunitv ’S low level of

skills , isolated location , and needed public improvements

were not a m e n a b l e  to a t t r a c t i n g  new industry . Unemployment 
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Table I

Index and Rating of Various Quality
of Life Components for Laredo , Texas (1970)

Component Fank * Ra ting~~

Economic 95 S u b s t a n d a r d

Political 91 Substandard

Phys i ca l  Envi ronment  88 Subs tandard

Health and Education 71 Adequate

Social 69 Adequate

*The rank was on an ordinal scale from 1 to 95
where 93 is the least desirable.

~~The rating was on an ordinal Scale in five
increments: outstand:ng, excellent , goad , ade~~-u ate , and
su bstandard.

-ource :  Li-u ( 2 ~~) .

in the early 1970’ s ranced from nine to twelve percent. The

local o f f i c i a l s  p r e d i c t e d  a r i s e  of as much as eleven percent

in the unemploymen t r a t e  b e c a u s e  the  local w o r k  f o r ce ,

e igh t  percent M e x i c an - A m e r i c a n , we re u s u a l l y  r e l u c t a n t  to

accept new jobs in other cities (ul :ll3).

How e i~~r , t he  long run p i c t u r e  a c c o r d i n g  to the  lAO

was better. Touri:m was a majur industry ; s:oomrnodatio:,s for

touriSt s -~ere enlarged. The community planne d to upgrade

s ~~
_ _ e ;e~ s~~~ ‘o~~ :a ~~~o—a1 t~~~~n~~~z ~c o - ~a~ roads

were identified t: m r c v i o e access  to ne~ areas. And , some

of t he  n cr-c  n e :e s s a r : ;u5 ’~ic im or o v e m e n t s  ~ ere p l a n n e d .
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Th ercicr e , as the lAO saw it , Laredo would recover from the

imp act of base closure (41:118). -

OBJECTIVES

The objectives of the proposed research are :

I. To identify factors which ret-resent the -communIty

environment .

2 .  To a scer ta in  if the i d e n t i f i e d  f a c t o r s  c h a n g ed

significantly subsecuent to the closure -of Laredo APE , Texas.

3.  To d e t e r m i n e  if that significant change was attributable

to the base closure .

RESEARCH Q U E S T I O N S

The research  o b j e c t i v e s  wi l l  be a c h i e v e d  by answerin g  the

fo l low in z  research c ue st i on s :

I. what factors can he identified by analyzing community

environmental indicators?

2. W~-~~t factors changed significantly after the base closed?

V - a :  000 .r-~- e’ cc~ inc ±~ ence ~ -‘e s g i i f i c a n tl ,  ora~~:e -

factors?

_ _ _ _  _ _  _ _



Chapter 2

LITERATURE RE V I EW

This section presents a review of some of the

research on the effects of a base closure on a nearby com-

munity . :t also describes the methodology used and the

enr i r i ca l  resul t s  thus far obtained in environmental impact

research .

OVER V I E~

The research into the environmental impact ci base

closure upon a nearby community was begun primarily as a

result of public concern that was prevalent as installation

closings were announced (7:2). “The need to es t ab l i sh

exact ly  how and to what  extent c o m m u n i t i e s  migh t  f eel the

impact of closings was then and is clearly important [ :  s ] . ”

M:TH: -OLOC:ES l:-~FL:-U:L

As noted so succinct ly  by Buckley . “measurin g the

impact of base closings , . . . i s  a thor-nv problem [THJ . ’ Two

bas ic  me thods  of a n a l y z i n g  the i mp a ct  of base closure ha ve

been -use d : a general case study and an e :oncnic a~ e

analysis (7:3).

eneral case studies were supp orte d b -  the ::.t

(U2; 12). Additionally , several theses :-n the :osure -of
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Bellefontaine Air Fcrce Station (AFS) and Clinton County AFE

employed the general case study format (3; 4; 15; 18; 30;

?9). Various techni ques within the general case study format

included comparative statistics , questionaires , interviews ,

con tent analys is , subjective analysis , and graphical ana lys i s

(7:9—10; 15; 18).

Economic base analysis , on the other hand , asserted

tha t  predictable -changes occurred in exp ort  and non-export

activi ties when a base closed (7:12). Most notably , Lynch

us ed this methodolosv (coupled with regression analysis)

to construct a model aimed at determining employment

multipliers and the impact of base closures upon retail

sales , housing, an-f local government financing (7:17; 29).

Genera l  case s t u d i e s  and economic base analyses

we re the methodolog ies em p loyed in asse ss in g the impact of

case closure , but not the only methods. :nrut-ou -tpu-t

analysis , cost benefit analysis , common sense indicators ,

s t a n d a r d  a d d i t i v e  me thods , adjusted standard additive

methods , and factor anal:zsis have also been used.

Input-output (I-C) is a method of quantitatively

describing an economy through a system of l inear equations .

:-o became prominent for expressing environmental impact as

a r e s u l t  of the p roposed  re locat ion of H q ,  AFO S ( 4 ;  5 ;  11;

Cost benefit analysis was briefly mentioned in the

l i t e r a t u r e  but has not been implemented to any great ex ten t .



Cost benefit analysis is appealing because it delivers

straightforward conclusions but it is l imi ted  in the examina-

tion of effects on employment and personal income (7:25-26).

Common sense indicators are relatively simple and

have good utility . The indicators are not designed to yield

quant i ta t ive  resul ts , but to provide a point  of reference to

predict a potential problem area (7:26-27).

The standard additive method , adjusted standard

additive method , and factor analysis method are all aimed

at comparing qual i ty of l i f e  variat ions among communi t ies .

STU~~~~S CON -UCTED

“In  research we seek to k n ow ‘what  i s ’ in orde r to

expla in  and p r e d i c t . . .  [ 1 3 : 24 ] . ” Th is sec t ion  presents  a

review of what is important related to the environmental

impact of base closure on a nearby community. The following

areas will be reviewed: first , economic impact as researched

by b ;nch ; second , economic impact as presented by iacoff;

third , a six part review of economic , physical , and social

impact thesis s tudies ;  f o u r t h , qua l i ty  of l i f e  indicators as

presented by L iu ;  f i f t h, another researcher ’ s review of

related literature; and sixth , research related to the

proposed relocation of Hq ,  A FCS.

According to Buckley , one of the most complete  and

mos t re l iable  s tudies  was conducted by Lynch (~~:l7). The

study was an investigation of development approaches employed
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by the OEA . Specifically , Lynch examined twelve communities

located near former mi l i t a ry  ins ta l la t ions: Presque Isle ,

Ma in e ;  Gr eenv ille , South Carolina ; York , Pennsylvania ; Rome ,

New York ; Fort Smith , Arkansas;  Edgemont , South Dakota ;

Mobile , Alabama ; Middletown , Pennsylvania; Spring field ,

Massachuset ts ; Sau na , Kansas ;  Macon , Georgia ; and Roswell ,

New Mexico. Based on the twelve cases , a composi te develop-

ment strategy was formulated by which a community that is

dependent on a nearby base could organize itself to promote

its own economic recovery . Of specif ic  interest  was Lynch ’ s

economic analysis in terms of local employment , retail sales ,

and residential housing (28:i—xv) .

Lynch found tha t  c iv i l  service employment was the

most important  var iable  in terms of unemployment  as a resu l t

of base closure . The local employment multipliers  among

the bases studied exhibi ted  a strong central  t endency :  a

multiplier of 2.58 was found for civilian personnel employed

at military bases. A total of 258 jobs were lost in the

local comm un i ty  for every 12 0 civil ian jobs  lost on the

bas e ( 2 8 :x i v ) .

Lynch noted general e f f e c t s  of base c losure  on

retail  sales and res ident ia l  housing . He found  that  the

e f f e c t  on r eta il sale s was d i f f icu lt t o discern an-f incon-

clusive in results (28:322). The residential housing

market , on the other hand , was one of the most sens it ive

economic indicators  and “ the ho using market together  wi th  the

30

—. 2 — v ,- ..

- - - -

~

—--—-~



- -~~~~~ 
-
~~~

-
~ 

—
~~~~~~

- - - -  

local employment levels are the only real measures of

actual local economic recovery [2 8 : 3 2 6 ] . ” Lynch summarized

other important correlations between the economic environ-

ment and a military base; these comments are summarized in

the fo l lowing paragraphs ( 2 8 : 3 2 4 - 3 2 6 ) .

Lynch reported that Laben analyzed the direct

spending habits cf military personnel. He determined that

for ty percent of the mili tary payroll for Pease AFE , New

Hampshire , was spent wi th in  a radius of f i f t e e n  miles  of the

base . Most of the mil itary ’s payroll was spent at the base

exchange or commissary ; in turn , those func t ions  purchased

te n percent and f ive  percent respect ively  in the local area

( 2 5 : 1 — 3 ) .

Likewise , Te rner found that  onl’i twenty-n ine  percent

of the military payroll was spent within the local area

(uE:49). Three other-  studies state-f that forty-three per—

cen t , forty-one :ercent , and from for-tv to forty-five per-

cent of the gross mi l i ta ry  payrolls were actually spent in

the local community (8:48; 17:13; 24:213).

Daicoff  reported on several  economic case s tudies of

community adjustments in response to base closures. The

communit ies studied were : Mobile , Alabama ; Sau na , Kan sas ;

Bangor , Maine ; Brooklyn , New York ; H a r r i s b u r g ,  Pennsylvania ;

Amar illo , Texas ; Moses Lake , wa sh i ngt on ;  Savannah , Georg ia;

and Joliet , fllinois. His report concentrated strictly on

the economic impact of base closure , emphasizing important

2 ’



fa ctors to analyze and the need to compare data before  and

af ter  the announcement of a base closure action ( 1 2) .

Six thesis research e f f o r t s , in the form of case

studies , examined the economic , physical , and social impacts

of base closure on Bel l e fon ta ine, Ohio , and on Cl in ton

County , Ohio . In general , these s tudies  not only eva lua ted

the environmental  impact of base closure but , more specif-

ically , evaluated which environmental indicators exhibited

a high enough degree of association with base closure to be

recommended for subsequent research efforts.

Barr and Nardecchia (4) conducted the first

economically oriented thesis study in the predictive model

b u i ld ing  se r i e s .  The ob jec t ives  of their research were to

dete rmine wha t recorded data would p rov ide  valid estimators

of the impact of base closure and which , of that data ,

should be maintained to provide insight into the m r-act of

base closure (u :l7—l 8).

Their research employed a case study approach . :t

concentrated primarily on economic indicators validated

through prior research efforts. The researchers assume d that

all existing data was reliable and that all persons selected

for interviews were , in fact , knowledgeable about the

economic conditions surrounding base closure. The researchers

performed a grar-hical , subjective analysis of the data , and

inferred conclusions from apparent trends (4:23_149). Eased

on the analysis , the conclusion drawn by the team was “that
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Table 2

Economic Ind ica to r s—Bel l e fon ta ine , Oh io

Residential Construction Permits

Employment
Unemployment

Educa t ion
Student Enrollment
School System Revenues

Public Finance
:ncome Tax Revenues
P ayroll

Reta il Sales
3y Industry
An nual Sales Ta x Rece ipts

Utilities
Garbage Customers
Sanitary Sewer Customers
water- Customers
Elec t r ic i ty  Customers

So urce :  Bar r (4)

the overall  economic impact on the  ccmmuni ty  of Be l l e -

fo ntaine as a result  of the closure of the AFS was neg l ig ib le

[4 : 5 0 ] . ” Table 2 summarizes the economic indica tors  used by

this  research ( 4 : 2 5 - 4 9 ) .  Parsons ( 3 9 )  employed time series

ana lys i s  and sub jec t ive  analysis  to evaluate the economic

data relating to the closure of Clinton County AFE . His

ccnc lus  ion noted that  the  da ta  c o l l e c t e d  was r e l ev a n t  and

use~ ul f-o r assessing economic impact at Clinton County .

However , base d on the neg l i g ib l e  impact t h a t  e v i d e n t ly

occurred , the experience of Clinton County, Thio , wo uld not

1 —
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Table 3

Economic Indicators-Cl inton County , Oh io

Por -u la t ion

Total Income and Output

:ncome Distribution

.-~~~~~,,.,, -4-_m~~~j.~enL

Regional Economic Stability

Pr iva te  Cap ital Formation

P u b l i c  Cap ital Format ion

Land and Prorerty Values

?ublic Sector Revenues

Source : Parso ns (3 9)

by itself be sufficient to predict future base closure

impacts (39:3 ,35— 39). The importance of this research should

not be overlooked s ince it incorporated a c u a n t i t a t i v e

approach (other than graphi cal interpretation) in -data

analysis (3; 4; l5~ 13; 30; 39). Table 3 summarizes the

economic indicators used by Parsons in his research (39:12).

Barker and Ray (2) studied the ph y sical impact of a

base closure on a nearby community . The puroose of their

research was to determine what physical environmen tal factor

categories should be evaluated to assess the impact of a

base closure (3 :9—10). They methodically identified ,

through a pilot study , ten environmental factor categories

and subdivisions. Next , the y s y s t e m a t i c a l ly  analv:ed the

3-4
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data content through a random selection and review of 102

ar t i c l e s  r e - ~vant to the environmental  factor  ca tegor ies .  As

a r e su l t  of the data analysis they res t ructured their

environmental  fac tor  categories into two l i s ts :  sources

and effects. The sources and effects were subjectively

evaluated as indicators -of physical impact of an actual base

closure . The result was a listing of physical  en viron-

mental factor categories and subcategories which could be

meas ur ed at the time of a base closure. This research ,

however , made no attempt to either quantify or collect data

to support the usefulness of the factors identified

(3 :16—17)

Extending the findings of Barker and Ray , Harris

and 3eckham measured the physical impact of base closure .

The objectives of this research were to measure components

of the phy sical  environment before and after base closure ,

analyze those measurements , and de termine if the closure of

the base was the -ca-use for any changes in those factors over

time (19:11). Harris and Beckham concluded that very li tt le

determinable change in the physical envircnment occurred as

a r e s u l t  of base c losure  based on the indicators  which they

used .  The lack of impact was a t t r ibu te-f  to the capacity of

the physical envircnment to absorb the base ’s outputs

without being noticed or recorded by the community (18:26).

Table 4 summarizes the physical environmental indicators

use-f by Harr is  and 3eckham (13:17-22).

35 
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Table 4

Physical Indicators-Bellefontaine , Ohio

Air Quality

Water- Quality

Sewage Quality

Radiation

Noise

Hous ing

Facility Utilization

Transportation

Quality of Service

Quality of Electric Se rv i ce

Quality of Water Service

Quality of Sewerage Service

Quality of Solids Waste Service

So urce : Har r i s  ( 18)

McDowell and Weber (3D) proposed to identify the

soc ial impact  of base closure . The approach used was a case

studv of existing data with the intent of establishing a

quantitative model. However , the team was not successful in

conducting any quanti tative tests “because the data collected

revealed none of the expected time—series changes of

magnitude which seemed sufficient to make a quantitative test

meaning ful [30:12]. ” Therefore , Mc owell and Me be r cond uc ted

a graphical analysis on the data collected and concluded: 

-- -~~~—~~~~~~ ~~~~~~ -~~-— --~~~~ - - ~~---~~~~~ - -~~~ --~~~~~~~-~~~~- -
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( 1) data to eval uate base closure is genera l ly  ava il ab le ;

(2 ) none of the data they collected could validate specific

indicators for subsequent research; (3) social impact on

Bellefon taine , Ohio , as a result of base closure was insig-

nificant ; and (4) no further study of Bellefontaine was

warranted (30:91-94). A summary •of the social indicators

used by this research are combined with those used by Frey

into Table 5 (30:44—90).

A case study on Clinton County , Ohio , was -completed

by Frey (13). Similar to the research by McDowell and

W eber , Frey ’ s research attempted to identify those indicators

which showed the most promise of being able to demonstrate

the social impact of base closure on -a nearby community .

Specifically, Frey searched fo r  those in d ica tors w h i c h

reflected long—range effects on cuality of life. Addition-

ally , the research dealt only with social indicators that

served as measures of objective conditions of soci-etv~ e.g.,

births , deaths , crime rate , social disorders (15:3-15).

Although historical data and desired information was avaIlable.

he could not determine the significance of any social impact

because -of a lack of a quantitative ba sLs of comparison .

Af ter analyzing and evaluating all of the factor-s studied he

concluded that the change in any social indicators were not

-directly attributable to the base closure (13 :67- ’). Table

5 summarizes the social indicators used (15:31—65 ).

Liu (27) develope d a s t u dy  to quant~ tative1v assess

_~~~~~~~~~~~~~~~~~~~~~
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Table S

Social Indicators-Sel1efontaine~ Ohio
and Clinton C o u n ty , Thio

?cpulation
Ann ua l Popula tion

5 mr- 10 vme n t
Potential Labor F-or-ce
Unemployment
On-base Employment Prior to Closure

Military Manning
Civilian Employees

Welfare
Aid to Dependent Children

~eneral Re l i e f
Medicai d

Jud ic ia l
Common Pleas Co urt Cases
Ju veni le  Court Cases
Ma rr iases
ivcrces

= du cation
Student nr-c lment an-f rc:cuos
St-u -dent/Teacher Ratio
A d u l t  d ’uo at ion  P ro gram s

Heal th
S ir t h s  an-f e a th s
: l l eg it im at e  B i r t h s
:;~ w Cases of Venereal :i~~ea~ e
Mental Health Cases
Hosp it al A-fmi ssi :ns
Emergency Room Treatm .~nt

C o m m u n i t y  er ’iices
P i re  Dep a r t m e n t  R e sn c n : e

P u b l i c  Utilities
lec tr ic  Cus tom ers

~:ater -ustomers
Te lephone  Cu s tomers

Elec tion -s
P e g i c t e r e d  V o t e r s
Number Who Voted



Table  5 (continue d)

Mu n i c ir - a l  A c t i v i t y
Net City Income Tax
Zoning
Parks and Recreation
Fire Deoartment Alarms and fes:cr.ses

~curce : McDowell (30) and ~rev (15)

the -urban ~ua1itv of life in 2u3 SMSA ’ s throughout the

Unite d States. H i s  study developed a systematic methodology

for constructing a Quality of Life production model compose-f

of five comnonents an-f consisting of 123 factor s (27:v).

He reviewed and considered three method s of indicator

construction in his mo-del: the st-an-far-f additive , the

ad~~usted standard additive , an-f component and factor

analysis. His standard additive method involved generating

q uality of life indexes from the transformation of data on

individual variables into standard scores. His a d u s t e f

s t a n d a rd a d d i t i v e  m e ono d  d i f f e r e d  s licht l  f rom the  f o r m e r

a::ro-aoh in that the adjusted method made use of a grade

coin t system , or-icr to final avera~~ing , in order to avoid

ex orem~e values. Last , he considered factor analysis but did

not -use it thrc~~gno-ut the study , commenting:

Many stu dies measuring the quality of life in
the U .S. found litt e difference between ranKinc
:rodu-ced by the standardized additive m ,ethod , and

the comolicatef method of fact-or and component
an~ l i ses [2 7 : 9 1 ] .

R a ce on his quantitative m eO T-ods i~ was s~ le 00

~e a o h  cb~~e - o t i - -e c o n c l u s i o n - s  - c o n c e r n i n g  t he  ;‘ua li tv  of l i f e
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in s~ e-cifio communities. The methodology li-u used has

motivated some of the factors and methodo1o~ y of the

propose: research. Liu noted abo ut h i s  own s tudy:  ‘
. . .it

r c :r e sen os a ste: fo rward  in the social  we l f a re  arena

because it tnecretioally developed a conceptual m o d e . .

f [20:223]. ” Table S summarizes the factors used by Liu in

his s t u d y

3uck ev recently orese:,ted a factual review of

o:.e l i : er a t~~re on th e  e f f e c t s  c-f a m i li t a ry  base on a

c es:”_ued ~~e ~~~~~~~~~~~~~~ usec :;

r e s e a r c h e r s  a n :  the e mp i r i c a l  r e s u l t s  thus far obtained

(: l).

Buc kley note: that a 1-3 6 3 s tu dy  was done by Sasak i

on the eSfecos of military installations on the state of

Hawaii’s total employment. “Sasak i ’ s study provides a

useful basis for c - o mr a n i n g  l a t e r  a t te m :o s  to :-uantif-s the

m r -act  of a military installation [~~: SL”

Further , as n:ted by Buckley . researchers Wei s and

Goo in; e:<panded on Sasaki’ s ocn clusi:ns . Their study -used

the loca t io nal ;u c o i e n t.  The l c s :i c n a l  :u c t i e n o  was a

c ua n t i t a t iv e  exnre:si:n of the r a t i o  of employees to industr y .

l o c a l l y,  over e mr - l oy e e s  to  industry , nationally . “Lo cati on

:-uc-tients are useful in identif ying. . . a n d . .  . :uantifving
emplo~ ment. .. [7:15].”

:n ccnc1~~dinc the review of re aoed research ,

n_m er ou-s backgru unf studies had been complete -f by c o n t r a c t o r s

~— ‘0



Table 6

Factors in Liu ’s Quality of Life Model

Fact-or-s in the Economic Comoonent
In dividual Economic Well-Being

Personal Income Per Capi ta
:mmuni ty Economic Health

Families wi th  :nocme Above Poverty Leyel
Deg ree of E concm ic  Concen t r a t i on
Productivity
Total Bank 2-erosits Per Capita
Income Inec’u a ii t v  : nde x
Unemployment Rate
Ch amber of Commerce 3mr-lo ees

Factors in the Political Component
ndivifual Act iv i t i e s

informed Citizenry
Pres iden t i a l  Vote Cast

Local Governme nt Factors
Professionalism
Per fo rm ance
Wel fa re Ass is tance

Factors in the nv ironrnen tal Componen t
:n di-;i:ual and Institutional :nvironment

Air Pollution :nde:<
V isua l  Pollu t ion
N oise
Solid Was te
Wa ter Poll ut ion

N a tu r a l  Env i ronment
Clirna to log ical :ata
Recrea t ion Areas an-.d Fac i l i t i e s

F a c t o rs in t:.e Hea l th  and Education Comoonent
Individual Conditions

Health
Educa tion

Community Conditions
Medical Care Avail able
Educat ional  A t t a i n m e n t

Fa~~t~~r-s in t he  Social Component
ndividual Development

xisting Oprortunit-: for Self-su r-r-crt
Developmen t of :ndi-ii-dual Capabilities
Co :crtunity f-cr Th-dividual -Choice
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Tab le  5 (co n t inued)

:nfi’;idual Equality
Race
Sex
Spa tial

-C ommuni~ v Living -Conditions
ge n e r al  C o n d i t i o n s
Fac i l i t i e s
Other Social Condit ions

Source: Liu (2’)

for the Air Force because of the r-roposed relocation of Ha ,

AFOS. ‘he contractor-s (e.g., Eattelle Laboratories;

Benham-Blair-Winesett- - uke , m c ;  Hammer , f i l e r , Seorse

A s s o c i a t e s;  Team Four Inc.; -and George L. Crawford  and

A s s o c i a t e s)  conducted research under  s imilar purposes. Their

a n a ly s e s  add re s sed  the po ten t i a l  socioeconomic imp-acts  of

bases uron specific iloati-ons (5:1/3). The  e nv i r o n m e n t a l

i n d i c a t o r s  which  the contractors used are imooroano to this

r e s e a r c h .  Tab le  7 s u m m a r i z e s  a typ ica l  s e l e c t i o n  ~f

socioeconomic environmental elements used to assess impact

(5 ::/l)

Table  7

Socioeconomic indicators-Air Force Contractors

:emo:raohic
- - 

Pop ula tion
Ethnic/Racial Distribution
Marital Status
Household Composition and Size

- iucat ion al  Ach ievemen t
:nc -ome Levels
Cc cu : a t i o n  by C a t e g o r y

-42
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Table  7 (con t inued)

Econom ic Charac t e r i s t i c s
Def in i tion of R eg ion
Employment
Publ ic  Finance
Base Procurement
Ho using
Summary of Regions Economy
Educat ion
Medical
Community Services an d Facilities

Source:  Bat-telle ( 5 )
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Chapter 3

METH020LIGY AN ANALYSIS

The ouroose of th i s  rese arch was to dev eloc and

i d e n t i fy  f a c t o r s  w h i c h  e x p l a i n  v a r i a t i o n s  in the env i ron-

ment  of a commun i ty as a r esu l t  of base closure . Bas i c

concezos an-f co-m~m’unitv imoaco issues were discussed in the

r r e vi ou s  c h a p t e r s .  T h i s  c h ap t e r  d e s c r i b e s  t he  m e t h o d o l o gy

and ana l-  y s i s  ‘used to  a s se s s  t h e  i mp a c t  of the  c l o s u r e  of

Laredo AFB -upon the  -ccmmun it ’ of L a r e d o .  Sp e c i f i ca l ly ,

this charter includes: how the environmental factors are

derived , the analysis of t hose  f ac to r s  to e ter o in e  if there

was an im .:act, and then , the determination of whether that

im m a c t  w a s  a t tr i b u t a b l e  to base  c l o s u r e .

“eohcu ol:cv and anal-isis were combine-f within this

because of the use of factcr anal’:sis as a

data re csction techni :ue. Because of t he  s- ’u b H e ct i v e  a s s e s s —

c e n t s  re :u i red a: a cart of f a c t o r  a n a ly s i s , the  r e s e a r c h e r s

w a s  more  :r - u d e n t  to e xc l a im  the  m e t h o d o l o g y

35  o: .e ana~ -;si: progressed.

A vari ety of teonn i:-ies ha -- e been emcl-o ed os

e - - a l ~~~ce c . e  i m : a :t  of ba se  c l o su r e s  on a n e a r by  c o m m u n i t y .

However , resear :: should ad d to a b -dy of  k n ow l e - cg e  and

sh o u c a t t - 3 — :t  t r a n s f o r m  e x i s t i n g  knowledge into a -core

- :sea :le form : i t  sh c u l  n-s t be :-omp le oe ’’z d up l i c a t i v e  of

~

- - -

~

---

~
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orevious research. Also , sufficient crior research had n-c t

been accomplished in the field of environmental impact of

base o lo s-u re  to render  one s tan ar -d t e -ohn i~~ue more valid

than any other (~~u ) .

Thus f a r , research c o n c e r n i n g  t he  impact -of ba se

c -osure on a nearb .~ community had considered the environment

as comoose - of com o o n e n t s .  A s s u c c i n c t ly  demonstrate--f

earlier in this research in Figure 1, the e n v i r o n m e n t  was

typically envisioned as three component:: economic ,

ph~’sic al , and soc ial .  This re sear ch conc urs with  the bas i c

chi losoph ’;  of t he  tn -comP onent  model b u t  adds the  im ,portar ,t

i rnen sion  t h a t :  each i n d i c a t o r  w i t h i n  ea c h  fac t o r  w i t h i n

each c o m p o n e n t  is i n t e r  r e l a t e d  with  al l  other  i n d i c a t o r :

to some e x t e n t .  The ex ten t  of i n t e r  r e l a t ion sh ic  can be

m e a s u r e d , h e n c e , t h e  a n a ly s i s  of t h e  in ta c t  on a n e a r by

c o mm u n i t y  can be dealt with on the e n vir o n m e n t a l  f a c t o r

l eve l  v i c e  the  i n d i v i d u a l  e n v i r o n m e n ta l  i n d i c a t o r  l e v e l .

The p r i n c i p l e  o b j e c t i v e  of t he  me thodo lcg ’ :  e m : lov ed

in t h i s  research  was to ob ta in  an e f f i c i e n t  - d e s c r i p t i o n  of

the observed data. This aim should not be construed to mean

an attempt to discoyer the “fundamental” or “b asic ” cate-

gories of environmental impact of base closure. It would

have  b e e n  d e s i rab l e  t o  base  the  a n a ly s i s  u o o n  a set  of

indicator : which measure—f all rossible environmental imoa-cts

-of a :iven ocoulat ion as :cmoletel-s an: accuratel y as

possible. However , even in such a case , the indicators wcul: 

~~~~~~~~~~ - - - -  — — ~~~
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not have been completely fundamental because of the omission

of important  measures  wh ich had not ye t  been d e v i s e d .

Whi le  the goal of comp lete d e s c r i p t i o n  c o u l d  not theoret i -

cal v be reached , it cou ld  be accr oached  m a c t i c-a l ly  in a

l im i t ed  f i e l d  of research where a r e l a t i v e l y  smal l  number  c-f

ind ica tors  was cons ide red  e x h a u s t i v e .  T h e r e f o r e , the

methodology emoloyed gave a simole interor-etation of a g iven

body of data and thus afforded a fundamental descniotion of

the  pa r t i cu la r  set of env i ronmen ta l  i n d i c a t o r s  a n a ly z e d

(16).

The primary enchasis employed in this methcdologv

evolve d around the use of factor analysis as a -data reduc-

t i on  t e chn i cu e . The ch ief  v a l u e  of f a c t o r  an a ly s i s  was “ to

su o : ement , and ce rhacs  s i mo l i f v , con ven tional  statis tical

t e c h niq u e s  and c om m ut a t io n s  [ 1 5:7 ] . ” Th i s  am o l i c a t io n  was

-used to e x p e dat e  a t am e - s e rie s  a n a ly st s .  The s a van g s  was

e soec i a lly  nct icea: e be-cause there were  a 1-ar-ge number  of

in dicators which redu-o e to a small n-umber of factors.

Tacoor analysis provide -f an improved method of obtaining

more reliable and valid pools of subsets (13:7).

ATA COLLEcTION PLAN

The data collection scheme was directed toward

secondary data collection; that which had been gathere d

b e f o r e  ( 1 3 : 1 7 7) .  Dat -a was anitially co ’lected in the :or m

of -ca lendar  year  and f i s c a l  year  t ot a l s  f : r  al l  - - e a r s  

---~~~~~~~~ - -— - - --~~~~ -~~~~~
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between 135-0 and 1975 for  the  community of Laredo , Texas.

The orig inal -data was not purported to  be an exhaustive

enumeration of all potential environmental indicators.

The environmental indicators were selected because they were

fre a u e n tl v  ide n t i f i e d  as m e an i n g f u l  i nd i ca to r s  of ocrnmu-

n it v  con it ion s , and  because  t h e y  could be o b t a i n e d  w i t h i n

the e x i s t i n g  t ime  c o n s t r a i n t s .  The data  collected was

in t e r v a l  or b e t t e r  in level of measurement .

The i n i t i a l  data co l lec t ion  process  h eoan  w it h

mersonal  in terviews of local o f f i c i a l s  to de te rmine  sources

of data for the env ircnmental indicators . A listing of

-officials who were interviewed is provided in Appendix .

Data that was not available in conjunction with the inter-

views was re-cuested by letter -or obtained by l ib r ar ~.-

research , as appropriate.

Tn ce collected , tb-a data were adjusted to reflect

fiscal --ear totals to form a -common ba se. All data were not

available continuously for all fiscal years between l?60 and

137 5.  Henc e , in ord er to cenform a logical factor anal-isis

and t i m e - s e r i e s  a n a l y s i s  the  i n i t i a l  data  wean was  s e l ec t ed

as 1965. Any missing values were gramhicallv interpolated

and those indicators which were believed to have been

-unre ascnab -z biased by intercolatio- n were excluded from

f u r t h e r  a n a ly s i s .  The r e s u l t a n t  i n di c a t o r s ,  t h o s e  l i st e d  in

‘able 8 , contained continuous values from 1355 t o  i Y~S .  The

s u b s e q u e n t  ana ”s is of t he  da t a  was  :ub~ ec t  to t he  f - o I l - o w i n g .



Table  S

Envi ronmenta l  i nd ica to r s

:ndicator Title

301 Number of Building Permits :ssued
302 Dollar Value of Building Permits :ssued
103 Total Bank Deposits
503  Taxes , Assessed Valuation
S - 5 Tax Rate
SOS Civic Center and Swimming Fool Expenditures
S0’ Fire P r o t e c t i o n  Employees
003 General  3-cwernment Expend i tu re s

Health and Hospital Exrenditures
5:: Local Media
Sll Miles of Storm Sewer s
512 Miles of Sanitary Sewers
S1 3 M il es of r ade-d S t r ee t s
S14 Miles of Paved Streets

F u l  Time M’unicipa . Employees
SIS Part Time Municipal Emploiees

Num ber of Fezister-ed Voter :

~ence~ t :~~a- c “ es~ ce~~~
_a
~ :~ ec-~~o s

Public Safe ty E:-::enditures
P u b l i c  W e l f a r e  x : end it -ur -e s

12 1 Do l l a r: of ~~tail a~~:
0:2 anitation Excendit-ures

5Th Unem:l -ovment hate
er -ar tm en t  o f  Azri :’u tur e ~ut1a::
epartm.enc of Commerce Tut av:

• : .,

023 2-2 2 Mslica r-,- A : t i - i e :ut- ,- P a y
3 2 3  Be :er’:e an N a t ion - a l ~u a r d  Pa - i
330 CCI Mi litar y Pe~~ir e d  T - a’,’

~~~~~~~ ~rame _
~~::~~~~

- ~c nc r a c t : , i a c u e
~~2 Frim .e Thr’--io e Contracts , ia l e

33 3 ~~ 2- Prime .s~~:-~ :~~i on  T - : n t r a o t s , V a l u e
~2D O ont ra ts L~ s~ :h~~-, 31 :. : :- :, V a l e

:d u c a c io~, .  a n d  W e l f a r e

Ho u si ng an d  ~
‘r~ an

or’ Oepa r omen t of La : ::-
cc ~~~o enc: ~eg ::teref

t~~:en t T e - a c n e r  ~ati o
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Table 8 (contin’ue~d)

in d ica t o r  T i t l e

330 ~ater Quality , Cu l i f -orm :ncrease
041 Water Quality , Bacteria :n-cnea:e
Sc: N-umber of Fire Hydrants

:ecartment of Transoortation ?~~ti a,- -s
34-. Civil Service E x p e n d i t u r e s
3c3 G e n e r a l  O er v i c e s  A d m i n i s t r a t :c, x : e n d i t u r e s

cc :co~ c~~~c ::u-ro ~ n : tv
S~~ Small Business Afmini :— ra— io n Ex:en:i ures

cta~ :-a:e ral -ut :-:-: , ct: C:
Sc 9  To ta l F e c e r a l  ~ u t l a - - s .  b a r e
330 Population. Laredo
c5l ota. no’us:n: c n s t r u : t : : n ~~~-~r~~:ts
050 Sing le—~

’nio Ho-using Ccn :cr-~~t : n  ~ermics :s~ -ue :
333 Five or More— Unit Housin: ‘ : - s o r ~~~~ i :-  ~er — ~~~s:~ u ed
354 Drug Arrests
33 5 T:tal Vc imas in Cit - ,-
356 humm er of Doctors ’ f f i :e :

Number of :o:t-:r:’ :m:i:-- ee:
559 N-umber of Tavern: an : Se:~~a~ rant~N u m b e r  :5 T a ve r n  an B e :  r i — c Emc ~~~~-ee
350 N:m:er of A-ut : :ea:er: an~ O er-;ice S~ ~.ti:n:

hu n ter or A uto Tha er anc uer’ ::ue ~-tcc :o~

hu m :er cc -~eneral ~- er-cnan:::e n: :-:e~ sN u m :e r  -of G e n e r a l  M er :ban: ise Be~~aLl Store:
Labor For ce

333 Total Bank Assets

~~m:e’ o~ ~c_esale ~— cce— - --- .~~.esor ihc.esa~ e ~ -cce’-’ :—- . o;ees
363 N umber of Trucking and Wareh:-using cmpa~~ies

N umber -of Trucking and Warehc-~~sing Em:lc-iee:
N umber -of Urban Passenger Tracs :crt Em: o ,~ee:57: Savings and Loan , Total Assets
Motor ‘—‘chicle Registration :

373 Telephone Connections
Ele ctr i cal Connec t ions
Gas C on n e c t i o n s
4ater  Connec t ions
ftuden ts at Laredo J un i o r  Co~~~ege
G r a d u a t e  E d u c a t i o n  D i v i s i o n  tu ent s a t La re do

u n i cr  C o l l e g e
T o t a l  P o l i c e  Hours  Ex :ende :
T o t a l  Pc- l i ce  A ss i gned

0 81 Percent M anned , Lar edo Police Force
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Table S (continued)

Thd ica tor  T i t l e

S82 Total Traffic Accidents
583 Total Guilty of Traffic Violations
S8~ Total Arrests for -Criminal Activity
0 - 3 5 Dollars of Exports
S 85 Dollars of impor ts

Source : See Appendix C.

a,SSUv ~~~- ~-N °

1. A~ l secon-:~arv data accumulated for the resear-c o was , an

fac t , accurate.

2 .  The da t a  accuired for the env i ronmen ta l  i n d i c a t o r :  were

representative of the community of Laredo.

3. Trends observed in the data would have continue d

unabated had the base not closed.

~ The o f f c~ a~ s ~~~ we r e ~~~~~~~~~~ ~ere , ‘- fac ,

knowledgea ble about the circumstances and conditions

s u r r o u n d ing  the base  c l o s u r e .

5. Eiery indicator collected was , to some extent , inter

related with all other indicators.

6 .  The e n v i r o n m e n t a l  impact  could no t be convenient -:

-divided into indec-endent factors: ever-v indicator had some

inter re atef effect on the total -community environment .

A A  ANALVO ::

The data was anal -:e-f using factor analysis.

_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~- - ~~~~~~~~~~ -~~~- - 
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time-series analysis , and subjective analysis. Appropriate

d e f i n i t ions and a general  discussion of the technicues

emolov e-f in factor anal-isis and time-series analysis are

provi ded in Appendix A and Appendix B , respecti vely .

Fact-o r A n a ly s is

To effectively use factor anal’;sis to reduce the

set of environmental indicators, a logical and ri:oro~~s

crocedure was followed. From a generalized :—~ rsoective ,

t h i s  procedure c o n s i s t e d  of d e t e rm i n i n g  the r educed  numb- er

of factors which describe the environment , obtai ning a final

rotated factor matrix , eval uat ing  this  ma tr ix , devisi : :

logical criteria for the indicator: it. each factor , and

finally , identif ying each factor based umc-n a sub4 ect ive

evaluation of the indicators contained in that factor.

nce this orocedure was ccmriet~ d the resultant environ—

mental factor was considered a: a new variable and a:sessed

by time—series analysis and :ub2 eoti ve anal-isis.

The first step, de termining the n-umber -of factors

to be included , was accomplish ed by use of subprogram

FACTOR of the Statistical : Packace f-o r the Social Science:

(SF35) on the Ccm;utational Fesource : for ngineering and

imu l at i - c n T r a i n i n g  and Education (R E ~AT E ) c o mm u t e r  Sy s t e m .

The r e s-~~t of the first stem was an analysis of the e i z e n —

value for each factor. The ei gen’:alue is the s-un of the

pr000rtion of the variance :5 each indicator t:,at is

accoun ted for b-; that f a c t o r . 

~~~~~- - - - -_ -  -----~~~~~~~~~~~~~-~~~~~ .——~~~~~~~~
---- --

~~~~~~~~~~
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A mr a : t ic a l  ba s i s  for  finding the number of common
factors that are necessary , r e l i ab le , and m e a n i n g ful...
is that the n umcer or common c-actors soc-uI: Ce e-cuac to
th-a n umber of aigenvalue s greater than one... [16:333].

The initial results indicated that eight f-actors

h ad ei;enval-ues greater than one. The first eight factors

also exolained 39.1 cercent of the variation of the

ori ginal eighty-six environment-al indicators. The first ten

fact ors (the initial eight plus the next two ) accounted for

lOC percent of the variation of the original 35 environ—

m.ental indicators. The first ten factor : are listed in.

Table  3 .

Table 9

Ei gen v a l~ es and Percent of Th:laine-d Variation

Percent -of Cucuula tiy
Factor Eigenva ue Thmlaine-d V a r i a t i o n  F-e r -cent

I 5 3 .~.7 S .
2 1 3 . 03  15 . 2

3.33 ~- .5
5 3 .3~-. 3.9 33.0
S 2. 3-- 3 . 1
7 l .~~3 1.7
3 l.l-~ 1.3 99.1
9 .32 , . 9 3 . 3

10 0.1-8

The final rotated factor matrix was then obtaine d

v i a  SPSS , usin: :rthogona . prinoinal component factor

analysis and t h e  v ar i m ax  o p t i o n  as ;:.:wn in the sample

Program ::ntaine d in Ampendi:.: C . This 0-atri:-:, representing

5 —

_ _  - - - -~ —- . - - -  -- “-- --—--- —-----— - - - ~~--~~~--- -~~~~~~~~~~-



the correlation coefficients between the indicators and

the factors , is included in Amp-en-dix F .  These co r re la t ion

coefficients indicate the importance of any given indicator

in determining a factor , and are commonly refer-re--f to as

“loadings [34:c75]. ” Additionally, these loadings indicate

the importance of any g iv en factor in exp lain i ng  an

cator an-f the scuare of the loading f or any gi ven f actor is

the proportion of the variance in that indicator accounted

for by that factor (34:375).

H a v i n g  o b t a i n e d  the f a c t o r  m a t r ix , l o a d i n g  c r i t e r ia

were then  -developed f-o r each f a c t o r  to  d e t e r m i n e  w h i c h

in d i c a t o r s  w o u l d  be c o n s i de r e d  f o r  i n c l u s i o n  in

factor. A: I i n d i c a t o r  l o a d in g s  were 5~~~p o t ,~ to det -a r-

m i n e  wh i c h  factor each i n d i c a t o r  l o a d e d  h i g h e o t  c-n (i.e..

w h i c h  c o l umn  b-:a -ded h i g h e s t  in each r o w ) .  secco~ :-: i ;h e s t .

h:ghest . a n d  so c -o r th , down to  O . 3 C ’ J .~ B- -ase :t on th e

p attern of loading ~-e :-aa e-d by ranking the fact::- Ic-ad ing

of e a c h  i n d i c a t o r , cu toff : were  e s t a b l i s h e d  w i t o i n  ea ch

factor - and these -cut o ffs then became the loadin : criteria

f o r  d e t e r m i n i n g  whico indicator: w ou l d  be imclude.d in which

factor. The objecti’;e of  the loading criteria :-oa s to ensure

C c - m o e t h e  ::uare of the loading is the proportion
of in~~icator variance acco unted for by  a fa c~~:r ,  a loa- :ing
cf .3Cr’ r e or e s e n ts  3 of t:ce variation in t:e i n d i ca t :r .
The researchers bel ieve d t:--.at a loadin : less than . 3 Or’
wc~~~d nc : be significant for the purmms e of t o i s  s t u d y .

_ _  
_ _ _ _ _ _ _ _  

_ _
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c o at  3 _ f f i o i e n t  m e a n i n g fu l  i nd i ca to r s  w o u l d  be inc luded to 

b le  f a c t o r  i d e n t i f i c a t i o n  wi th-out  in c l u d i ng  so many

c amm~~s ~~ at potent a_ s- .gn a s i oa~~t re~~a t_ on s~~~os w o u l c

be obscure d . Further , to reduce spurious relatio nships to

a -:inim-u m , the r e sea rche r s  se lec ted  a v ar -v  conservative

m i n i m u m -  l o a d i n g  c r i t e r i a  of 0 .5-000. The fact-c r loading

c r i t e r i a  t hus  e s t a b l i s h e d  are as shown in T a b l e  r ’.

Table  10

Factor Loading C r i t e r i a

Fac to r  N u m b e r  Loadina  Criteria

— cTh 
~~~~~~~ 

-
~

2 0.550-0
3 0 . 3 0 C C

-0 .33 0 :
5

7
3

Ba:ed on the loading criteria , it was e- ,-ident that some

indicators , a i th o uch  loading cr-eater than .3-0 0 on a

n umber of factors , ;o-oul not be i n c l u d ed in an-; factor.

The se  i n d i c a t o r s  were -cons idered  to be complex. For

exam :le , if an indicator lc-aded on three factors , it w o u l - d

be said to have a factorial comolexit-,- of three (34 :u °E- ).

Alth c-ugh the var :at con an chase complex :n-d:catcr: is s t a l l

a : c :u n t - a d f o r  b y toe fa c tor s . the  i n d i c a t o r s  were not

i r c c l u d e~d in any s p e c i f i c  f a c t o r  f o r  t h e  m u r m o s e  of

-

~ 

~~~~~~~~~—-~~~~~ _  _ _
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identif-’in : that fact-cr. These comple:-: indicators are

listed in Table II.

Ccmml ex m d i  catcrs

I n d i c a t o r  Labe l

Or’ cI ar Value -c-f Soil d i n z  Permits s:ua:
SI - S  P a r t  Time M u n i c i m a l  Thp lo- ;ees

-‘;ater Q- calit-~’, Ocli forn : nc rea :e
0-3 :emartmenz of Tr nsmcrtation ‘utla- ,s

Total- Federal Ootl a--~~, arado
063 9eneral Merchand ise Stores

0~— e r e m a i n i n g  in d i c a t o r s  were then assicn d to each fa :tor

based u p o n  th~ re s:eo tive loa-d inc  c r i t e r i a .

Factor 1. The f i r s t  f a c t o r  :r duced  b-i u s i n g  ‘oar-ir a:-:

rotation for :r inc ioa l  como onent  an a l - i s i s  i-s  desi:ned to

that fact:-: which e:splaircs more of the variance in t h e

indicator: t:oan any -other factor. :n this c a s e ,  F a c t::

accounted for 50. 2 percent of the variat ion in tb - s

indicator: . Cf the 36 indicat ors, 33 loaded highest on

Factor 1. Cf these 53  indicators. met the loading

criteria for Factor I an are as listed in Table 12.

Cf th e  L L  in d i c a t o r:  assigned to Factor 1. m o s t

were  of a t v : -~ t h a t  w o u l d  e x :er i en c e  a s t e a d y  growth du -a cc

normal :o:’,.lati-c n increase , inflation , an e x : an s i o n .

- -~~~~ - - - - - - - - ~~~-- --- - - - --- - -~~~~~~ ~~~~~-~~~---- -- --- ---- - — - ~~ -— ---—~~~~~~~~~~
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Table 12

Factor I n d i c a t o r s

:rc-dicatcr Loading Label

3-2 1 . 7 5 4 3 2  Number  of  S oi l d i n g  P e r m i t s
5 0 3  . 7 0 0 4 3  To tal Sa n k ep os i t s
533 .36376 Taxes , Assessed Valuation
00 5 — .3 8 6 5 7  Tax Ra te
S O S  . 3 9 L ~55 C i vi l  -Center  S Swimming Pool

E xp e n d i t u r e s
503 .30685 General Ccvernment Exoendit -ures
5-3 3 .65363 Health and Hosmital Thpend it-ures
512 ~55 937 Miles of Thnitar-,- Sewers
513 .95337 Miles of -Graced Streets
01 . 303~~3 Miles cf Fa-;ed Streets
315 . 3 2 7 6 3  Fu l l  Time Nunicim al Em :lovees
317 . 5 - 3 7 5 0  N- um b e r  of P e g ist ere -d  V o t e r s
318 — .53656 Percent Voting in Presicential

E~ ect tons313 .37133 Public Safety Thpen it-ures
020 .33732 Public Velfare Expenditures
321 .3~~0 I 3  2:011-ar: c-f Petail Sales
S22 .79735 Sanitation Thpendirures
323 .9735 3 Number of Street Lights
329 . 3935 202 Reserve an-f N t io n a l  0~sar
30 .7 l53 2-r’ Military Retired Pa~

533 — .3-321 Cr’ Prime onstr’u:tion on:r:cc:.
Value

535 . 5 C27 2-apartment of Health , Thu-cation , and
We I f ar-a

S3~ . r ’3 2  2 e : a r t r e n t  of a b o r Tut1~~’s
538 .337 76 Number of St-u-dents Regiscere d

.32~~55 Number of Fire P-i Or -ants
S3~ .73r’3 -Civil Service :xmenditures

.3r’-.O Total F-ac -ar -al Outla ys , Webb ouncy

.303 5 0 Population . Laredo
S S E  . 9 - 2 7 5 2  T o t a l  •-o l ime s in C i ty  Library
556 .3 :302 Number of 2octcrs ’ O f f i c e s
53 7  . 7 5 O L ~7 N -umber  of D o c t o r s ’ Employees
5 6 2  .7 7 1 5 5  N - u m b e r  of  Oener l Merohar:dise :m :Thvees
0 6 5  . 7 ’~- .S5 T o t a l  S a nk  A s s e t:
S7 0  _ . 7 35 c Number  of Urban Passenger Transport

Emp l oy e e s
37 1 . 8 7 3 8 5  Sav i n : :  and  1-cam. T o t a l  A ss ets
372  . 3 - 3 3 7 E  ‘O:tor V e h i c l e  P e g i s t r a t i o n :
Or’ .75908 Telephone cnnecti-o n -s

.3 lr ’I  Electrical Oonne:tioro s

-

~
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Table 12 ( con tinued )

:ndica::r Loading Label

Or’ .798~~l Gas Connect ions
Or’ .91366 Water Connections
379 .71981 Graduate Education 2i-;isi:n Stu eots

at Laredo Junior College
S’g .71931 Total Police Hours E x m e r d e

.9r’57 Total Arrests for Crim i nal A c t i v i t y
033 .72028 Dollars of mPorts

Those indicator -s closely linked to momul atio n . f:r exam:1e ,

317 Number of Reg istered Uct er:
521 Dollars of Petail Sale:
338 Number of Students Seg iste:e.d
SE-C Pcm’ulati:n , laredo
372 Motor Vehicle Fezis trati cns
0 7 3  Telephone Connections
574 E l e c t r i c a l  Conrcec io-ns
S75 Ca: Connectio ns
Or’ Water Connections
378 Gracuate Thu-cation i-~-ision 5tc :ents at

Laredo un ior College
59L Total Ar r e s t s  f o r  r im i n al  0 :tivit-;

These  i n d i c a t o r s  w o u l d  a l l  tend to increase a: t~ e mc :ula-

tic-n :r-c --~s.  -Other  i n d i c a t o r s  a s s i g n - a - f  t o  t b i :  f a c t o r  v-our ’

also tend to increase ,due to a combination of mcre ce-cole ,

more mon ey to  in ves t , more cost for public services, or

inflation (higher cost). These indicators were:

303 Total Sank Dec-osits
S06 Civ ic 2-enter S Swimming Fool

xmenditures
5-7 5 G e n e r a l  G ov e r n m e n t  xmendi ’ures

Heal th and Hosp ital xp endit~ r es
Sl-9 Publ ic 2:fetv xpenditures
02 0 Public Welfare Thpendit-ures
S22 San itation Thmendit~ res

S



S29 DOD Reserve and National Cuard Paw
S33 DCC Military Retired Paw
S35 Department of Health , Education , and

We lfare
S37 Department of Labor Outlays
S 4  Civil Service Expen ditures

Total Fede ral -Outlays , Webb County
S65 Total Bank Assets
S71 Savings and Loan , Total Assets
S86 Dollars of imports

Also , there were indicators which would be expected to

increase as the c i t y  grows to accommodate the g~~cw ing

coculation. These indicators include-f:

001 Number of luilding Permits :ssue
SO-~ Taxes , Asses se d Val uat ion
5Th Miles of Sanitary -Sewers
S13 M iles  of Cra de S t r ee t s
SI - u  Mi l e s  of Paved Streets
0 13 Ful l  ime M u n i c ip a l  Emp loy ees

Numb-er of Street Lights
S~~ N-umber of Fire Hydrants
355 Tota l  Volumes in r’t~ Library
053 N u m b e r  -of Doctors ’ l if i c e s
057 Number of Doctor: ’ mployees

Number of erceral Merchandise m :lcvees
S7 Total Police Hours Expended

The common link that related 40 of the ~~- in d ica tors loa d i ng

on this fac tor was growth . Henceforth , Fac tor 1 wi l l  be

c on s id e r e d  and referred to as the Growth Factor .

Factor 2. The seocnd factor pro-duo -ad b : principal component

factor analysis attempts to account for the maximum amount

of the variation in the i n d i c a t o r:  that was not previousl y

accounted for by the :irst factor . Ac- such , Fact:: 2

a c c o u n t e d  Jo r 1 5. 2  p e r c e n t  of the  r e m a i n i n g  v a r i a t i o n  in

the 85 indicator : (cumulative percent:~ e of -exol ained

variatior~—— 77 .3). O f the 85 indicator : , b ade-i highest

53
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on t~~is ~ac*ov~ 3d ~~ese , 16 ~et e _ oa_
~~’: cr-~~ er_a - or

Fac tor 2 an d are l i s ted in Tab le 13 .

Table 13

Fac tor 2 ndicators

:ndicator Loading Label

511 .79°76 Miles of Storm -Sewers
32 .53288 Unemnlovment Thte
325 .71573 2-epar-tment of Agriculture Outlays
32 7  — .93033 202 - C i v i l i a n  Pa
5 2 8  — . 9L770 ~ °D M i l i t a ry  A c t i v e  2 u tv  Paw
33:  — .90-°32 203 Prime Se rv ice  Con t ra -c t : , Value
333 — .95655 :o:- Con tra ct: Less Than $10 ,003 , Val ie
335 — . ~13 33 Office of Economic 2:pcrtunitv

ExPenditures
053 - .65-~Th Fi ve or More—Unit :so’using Construction

~ermits assue c
S5~ . 373S ’

~ D ru g Ar res t:
3’SS .3083 N-umber of Tayern : an-f Restaurants
353 .85 353 Number of Ta;ern and Restaurant

Em~ 10 wee s
350 .51255 N umber -c-f Auto Dealers and Service

Stations
351 .ThlSC N-umber of Auto ealer and Se r v i c e

Station Employ ees
S32 .695Th Thtal Traffic Acci c nts
035 .732Th Dol la r s  of Export:

T hi t i al iv , the  16 i n d i c a t o r s  w h i c h  loaded  on

Factor 2 di-J not ar r e a r  r e l a t e d .  Howe ;er , many of t h e

indicator: did appear to be in the same ca tegory  a: m o s t  of

the indicators which loaded on the  G r o w t h  T hc t o r .  That is.

c- c-; T:eared to be the t-;oe of indic ator tbat was relat c

to growth in cost. the number of neorle , or toe size of the

city . The i n d i c a tor s  in wh ich  t n :  t-sn enc- ,- w a s  mcst

59
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expected were~

Sll Miles of Storm Sewers
SOS Five or More-Unit :-ousiog Construction

Permi ts
S5 3 Number of Taverns an--f Restaurant:
S5 9 Number of Tavern and Restaurant

mrloyees
S60 Number of Auto Dealers  and  S erv i c e

S t a t i o n s
36 1 Number  of Au to  Dealer  and Service

Ot at i on  Thp lcv ees

Out , these indicators -did not load on the ‘Grow th Fac tor .

That these indicators did not load on the Growth Factor must

indicate that a substantial change in the rate of variation

occ urred in the indicators. Further , other indicators

which l oaded on thi s factor were classified : e:-:trirc:ic.

That is. indicators which varied d-u e to  dec i sion : made or

a ctions taken outside Laredo . These indicators included:

S25 2€ artmenc of AcricuThure C’utThvs
327 Cr’ Civilian Paw
SOS Dr’ ‘1ilitary Active -u t v Pay

- .  
- 

S32 2-2 2 Prime Service Contracts , V a l u e
333 liD 2-o-ntr aots Less Than S l r ’ - 0 O .  Value
335 Office of Economic Cp~ orc-urcitv

x:enditures

These xt r i n s i o  i n d i c a t o r s  w o u l d  al io t e n d  cc i nc rease  ( d u e

to the pressure of inflition . if nothinc else) u n l e s s

aff-a cte d by  a substantial change. Therefore. the under1’~-in:

commonality in these indicators was the substantial change

which occurred in their rate of va ria t icn . ~~n r - a lv due

to externalities. Henceforth , F-actor 2 will be considered

and referred to as the Extrinsic Fact-or.

- 
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each  s ’ub sec ’uen t  factor accounts for :rc-gressiveli less of

the -;arianoe in the indicators. :-sence, F~ otor 3 a c c o u n t e d

f o r  .1 p e r c e n t  of the  r e m a i n i n g  v a r i a t i o n  in the

i n d i c a t o r:  ( c u r c u l a c i ; e  p er : en t a3 e  of ex:lained -;ar :at :on——

~~ ~) li —e 8~ 
_
~w~

_ cato’~s , 3 _ c a_ eJ -ig ~ es~ :~

factor. n all , 13 indicators net t h e  l o a d i n g  c r - i t - a r i a  f-o r

Factor 3 and are listed in Table 1— .

aoae

Fac t : r  3 : nd i -o ac o r s

Indicator Loading Label

5Th .52 ?3 Local
333 — .63505 ~~~ -:cnc liaoher Patio
3-.7 .r’276 Gmali P-isSpes: A- um ini stration

Thce nd icur-es
— .57750 Labor
— ~~~~~

— 
~~~~~~~~~~~ o ~-c_eslie :~- ce~ O~ -”oa~~_eso — ‘

~ 
- — — a ~~ 

— j— - - — ~— — — — -

Comoanie :
563 .58630 Nuo b er of Truckinc S W are hous ing

3 0 7  .50376 S tu dent : ac aredc Junior olle:e
— . 6 E ? ~~ O Tot-al Police Assi :ned

331 — .53033 Percent ‘Oanned . Laredo Police Force

A g a i n , certain of the inci :ator : which I:a:ed c-n

Factor- 3 a:peare d to- be of the type which woub d demcnscra e

an increase comm ensurate w i t h  p o p u l a t i o n  g r o w t h  and

i n f l a c i o n .  Tb e : e  indicator: were :

Or’ Lo ca l ‘Oed ia
33 3tu~ ent Teacher Patio
3 60 Total Police A ssi gned 

‘-‘ ann ec . liredo Police Force 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - --
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Soth the growth tvc-e indicators -and the intrinsic indicators

could be exc-eoted to vary with conulation and city sice.

Th erefcre , change in the rate of variation was again the

common bond that related these indicators. However , due to

the inclusion of intrinsic indicators, this fact-or will be

co ns idered  and referred to as the :ntrinsic Factor.

Factor .~~~ Continuing with the trend of exolaining cr-ogres-

si-~e_ ; _ ess ar_ a -~oe _ ‘ ~~e ~o~ a
_ of ~~-u_ oa~ o~ ~~~~oe ~~~~~~~~~~

each :ubs e-;’uent f a c t o r- , Fac tor  e xo la i n s  4.5 oercent of

t ha t  v a r - i -an-c e ( c u m u l a t i v e  p e r c e n t a g e  u~f e x p l a i n e d  -oar -ia-

t i o n — - 3 3 . ) .  Two of the 85 i n d i c a t o r s  l o a d e d  h i g h e s t  on

this factor. O n l y  t h e s e  2 i n d i c a t o r s  met the  loading

criteria for - Factor 4 and are a: listed in Table 15 .

ndicators for- Factor-s Throuch S

Fa ctor :ndicator Loading Label

— .95521 ~ 22 Prime S-u:nlv Ccn tca :ts ,
Value

352 .61112 lind e— Unit Ho-using cnscruc—
tion Permits :ss-ue-d

— .35 95 3 Water ualitv , Ea cte ria
:n-crea se

6 .56-~-~3 2--apartment ot limmerce

365 .30 033 Total Guilty of :raffic
V i o l a t ions

7 5Th — .E’~?O~ Fire Prcce~ tion Em :lovees
536 .57353 e:artmero t of :~o-usin ; S

Cr-can _ eve onroent -u:~~ays
-9 — .9U5Th General Services Admini :—

oration xpenditures

SO
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At this point , ide ntifying t:oe factors by the relationshir

bet ween the inc luded indicator s is no longer- meaning ful

b ecause of the paucity cf indicators 10-a -ding Ofl this and

ca-o h subseguent factor. Therefore , Factors t h r o u g h  S

are identified only by the factor- numbe r .

Factor 5. This factor exolained 3. 3 cercent of the to tal

variation in the 56 indicators (cumulative :er:entace of

explained variat ion-— 32. 9). One indicator It-a-fe: highest

on this factor , met the loadin g criteria for Factor 3. and

as ~ist e-c ~n a:ae

Factor 5. This  f a c t o r  e x : la in ed  3 .1  p erce n t o f  the  t o t - a l

vari ation (cumulative Percentage of ex:laine : variation——

33 .0 ). One inOicato : loaded bighest on this fact-or. and

one ad:itional indicator m et  t he  I - o a d in ~ c r i t e r i a  f o r

Factor 6. These two indicators ar-c a: listed in abl-e 15.

Fact:: 7. Th is  f a c t o r  e x p l a i n e d  1. 7 n c r - c e n t  of t he  t oc al

v a r i a t i o n  ( c u m u l a t i v e  p e r c e n t ag e  of exp lained var iatio n——

7. ). One in-di:ator loaded hi ghest on this fa ctor, and

one additional indicator met the boadin : criteria for

F a c t o r  . These  two i n d i cat o r s  are as listed in Table 15 .

F actor 9. Thi c- factor ex:lained 1.3 ceroent of the total

a r i a t i o n  (cumulative percentage of explained -;ariatic- -o-—

- .l). Ore indi cator loaded highest on thi s fa oto r - . met

°- e lo a ding criteria fcr F a c t o r  3 , an d  a s listed in

_ _ _ _ _  —-—~~~~--- -~~~~~~~ ----~~~~~ - - - — - -~~~~~~ -~~~~~~ - ~~~~~~~~- - -~~~~~~~-“ _- -



Table 15.

These eight f-actors Constitute the variables ba be

further analyzed. The first three factors , a-ccountinc

c u m u l a t i v e l y  for  8~~.5 percent of the variation in the

i n d i c a t o r s , w i l l  be r e f e r r ed  to as the ma~ or fac tors , while

th.e remaining five factors will be refer-red to as the minor

f a c t o r s .

The individual variable yalues within the fact:rs

are the factor scores provided by 3P33~ These  f a c tor

scores are comp osite indices ccn str -ucte d b -~ muloi:1vin~ the

f a c t o r -  boadiri c 3-v t he  s t a n d a r d i z e d  v a l u e  of each  i n d i c a t o r

and  s u m m i n g ,  for each  b ear , f o r  each f a c t o r .  These  f a c t - o r

s c o r e s  are contained in Annendix H.

Time-Cerie: Anal ysis

For the purncse uS th5s research. time—series

analysis was used to extrapolate the factor scores pr-i-or to

base closure to discrete ceriods one and two years -after

base closure . :n ~eneral, the c-ro-ce-d-ure consisted c- f

ceter roi nin g t he  o : t im um  a- l e v e l  and  c r - f - a r -  of smo o th in~~,

cetermining whether time-series forecasting was appropriate ,

calc ulating the mean average deviation (MA ) error ,

constructing confidence intervals a b o u t  the predicted

- - - a l -u - a s ,  and c c mn - a r i n g  t h e  a c t u a l  f a c tor  so c r e s  w i t h  the

p redicted sc—c r-e s as a pr-el-u-fe to su:~~eo tive analysis.

The fir-st :teo , eterm inin~ the o:tim-u~ -i— lev e l

and o rde r  -of s m o o th i n g  f o r  each  f a c t - or  score  a n d  l ead  time .

5L ~



—~as a c c o m p l i s h e d  v ia the  TOAST Program (21), as explained in.

Anne ndix 3. The o p t i m u m  a - leve l  an- -f order of sm o o th i n g  for

a sc - e c i f i e - d  factor an-f lead time comorised the forecast

mo~~~l for  cha t  f a c t o r . The r e s u l t i n g  f o r e c a s t  mode l s  are

as l i s t e d  in T a b l e  15.

Table  16

TOAST Forecast Models

O n t i m um
Fac tor  Lead O n t i m u m  S m o - o c h i n c
N u m b e r  Time a— L e v e l

1 1 . 3 5  2
2 . 2 3 0  3

1 . 5 3 0  2

3 1 .

2 .-~--~9 2

4 1 .0:1
2 .0-2 1

5 1 . 6 Th

6 1 .221
.Th 1 1

7 1 .300

3 1 . 0 2 0  3
2 . 0 0  1

T h e s e  r e s a lt s  were e v a l u a t e d  to d e t e r m i n e  t he

ao:r-ooriatene ss of the TCA T selected forecast model. 

—-- - _— —-----~~--- - — ---.-- -~~~ - — -~~- — --—-- — - — -~~~~~~~
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Cr-it-aria for determining the appropriateness were developed

by considering the effect of an a-level on a data series ,

and 5w considering what an order of smoothing actually

represents. The a-level deter-mines the relative importance

of nrevi-ous data in c o m p u t i n g  the app r opr i a t e  f - c-r e c a s t .

Hi gh v a l u e s  of a c o u l d  have resulted in forecast: based

or i m a r i l y  on the  few mos t  r e c e n t  v a l u e s .  To be c o n s i d e r- e d

crudent. the maximum value of a could not exceed the

:uantity (lead time/lead time + 1) for any f o r e c a s t  mo-del

(21:3-3). Therefore , n ;  f a c t o r-  fo r -  w h i c h  arc c o t im um  f o r e —

cast model a—level exceedec 0.500 c-or a lea-f tome of one

or- 3 . 6 6 ~ f o r  a lead  t ime of two , was a n a ly z e d  sub~~e ot i ve I v .

F u r th e r , the  -op t imum order  of smoothing was

r e a l ist i c a l ly  e v alu a t e d .  F i r s t --c r - f - a r  s mo ot h i n o  r e p r e s e n t s

data which is r e l a t iv e l y  c o n s t a n t  over t i m e ; g r a p h i c a l l y — — a

h o r iz o n t a l  l in e ( 2 1 : 3 — 6 ) .  S e c o n d — o r d e r  s m o o t h i n g  p r o v i d e s

a gco -d r e p - r ec an t a ti o n  -of l i n e a r  d a t a,  w h i l e  t h i r d - o rd e r -

s mo o t h i n d  r e p r e s e n t s  da ta  wh i c h  -car ies  gu a r -a t :oa l l y

(2-. 2— 5) ~-~e resea’-o-e~~s ceacav ed a~ o_
~~s~~— c~’:e~

smoothing was not sensitive enough to r - - - f l e c c  o h an : es  in t oe

data base in a way that would provide substantive infor-

mation; therefore , any fa-o:or with an ontimum smoothing

or der of one was analyzed sub~ eotiyel-:.

The ma~~or f a c t o r s  met  the  c r i t e r i a  f o r  e v a l u a t i o n

v i a  time-serie s analysis, while the remaining minor f-actors

( c u m u l a t i v e  p e r c e n t a g e  of explained variacicn-— 1-~.6) w e re

66 
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eva l ia t ed  sub~ ecc i v e ly .  O n e r - e f o r e , the o r e - d i o t e d  fa-otor

s-c --or-es and MAC err-or wer-e calculated for the ma~ -:r factors ,

and confidence intervals were constructed as f-c-blows.

r - - :wth  F a c t o r .  The o r e d i c t e d  f a c t o r  sc -cr -es  fo r  the Growth

Factor were -commut ed using tb -a formulation : contained in

Acoendix S for the cotimum forecast models for lead time

eaual to one and lead time ecual to two . The act-cal fac t- : r

s c o r e s,  t he  p r e d i c t - a - - f  f a c t o r  scores , an- - f t he  d i f f e r e n c e

between the  a c t u a l  an :  c r - e d i c t - a d  scores ( d e s i on a t e - d  as the

er ror ) f-o r- both optimum forecast models are as shown in

lible Th’. The MAC for - each forecas t  model was then

com :-uco 2 as the average  error f-or each mode l . lonfidence

i—terv a s were then constructed usin: a safety factor of

2 .05Th which represents a 32 percent probabliit ; of the

actual v a l ues b e i n g  c o n t a i n e d  w i t h i n  th e  c o n f i d e n c e  inter-

val  if n-c - change  oc:-urr -e d in the  f a c t o r -  s o c r e  t r e n d

(21 :3— 6). The conf idence in t r-ca l is th e n  e:ua l to tb -c

predicted -;alue the safety lict or- t i ne s  th e M A .  Th e

range of the confidence interval f-or a lea d t i me  of one was

from Th-~--3 to 1 . 3 3 6 .  The range of the c -o nfi u-e nce inter--a l

f—o r- a lead tine of twc was from —0 .13Th cc 3 . 2 5 T h .  A

g r- a : hic a l  r e :r e s e nt a t i o n  of the a c t u a l  f a c t o r  s c o r e s,  t he

n redicte d f a c t o r  sccres for - Ic -ad time e :-ual to c-ne , :r - d

the confidence intervals for lead ti-ce e :ual to one and

are p r e s e n t ed in S hor t  . P- ~-~~- a c tu a l  f a c t o r -  s core :

were wi thin the p r e d i c t e d  c o n f i d e n c e  i n t e r v a l .

- - -~~~- --- -- - ----— _ -
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x t r i nsi o  Fac to r - .  The p r - e d i c t - a d  f - a c t o r -  scc r-es  f o r  the

xt r - in s ic  F a c t o r-  were then c om p ut e d  similar-b’ ; nd are -as

shown in Tab le  13. Also , the  c o n f i d e n c e  in t e r v a l s  were

cons tr ucced similarTh’. The range of the confidence interval

fo r  a lead t i m e  of one was f r o m  _ l . c 9 L ~ to --Th 730. The

range -of the confidence interval for a oe -d time of two

was from —1.36 1 to — - 0 .65 3 . The graphical represencatio-n -of

the xtr-insic Factor is presented in Oh-art Meither

ct-ual factor score was within the predict -a- -f confidence

interval.

:ntrinsi-o Factor. The f:recast models for the :ntrin:io

F a c t o r  were then -used to predict factor sc-ores with results

a: ~~o n a :e T~~e range cc “a oc-f_ ce ’-ce 1’-~ e~’

for - lead time of on ;-cas from 0 .6— ~ to ~ .03l. The range

of t h e  c o n f i d e n c e  i nc a r ’ a l  f-o r a lead  t ime  of two was fr-cm

0 . 5 5 4  t o  5 . 2 8 g .  The gr a :h cc al  r ep r e s e nt a t i :n  of t h i s

f-a-c t -o r- is shown in C h a r t  3 .  Again, n e i t h e r  ac t -u - a l  f a c t o r

score f e l l  w i t h i n  tne p r e d i c t - a d  c o n f i d e n c e  lev el .

The factor s-cores for- the minor factor -s d i d  not

meet  t he  c r i t e r i a  f o r  a n a l y si s  v ia  t im e -ser i e s  proced ur e s.

H o w e v e r , the f - a c t  t h a t  t h ey  d id  not i s,  in i t s e l f , ind ic -

atize of a lack of trenu within these faotuor:. A

:r- :h i c a l  r e p r e s e nt a t ion  o f  the minor f a c t o r :  is :rovide d

in Oh -art to aid in sub . se:uent su t~~ecti:e nab -;sis .

-‘7
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Sub~ e-o tive Analysis

Thus  f a r , t h i s  a n a ly s i s  has been  concerned primar--

ilv w i t h  the  o4 u a n t it a t ive  a s p e c t s  of the  v a r i a t i o n s  in.

e n v i r o n m e n t a l  in d i c a t o r s  measured  in Laredo.  Fac tor

anabs -s i s  r e d u c e d  t he  o r i g i n a l  ei g h t- i - s i x  i n d i c a t o r s  to e i g h t

f a c t o r- s . Through  subsequen t  analysis the ma or factor-s

were i d e n t i f i e d  -a: the  Crowth  Fac to r , the  x t r i ns i c  Fac to r ,

and one  n tr in s ic Fac tor.  ~ext , us ing  t ime  se r ies  analy-

sis , or-edictions were made f-o r 1370 -  -and 1975 f o r -  the  ex oec—

ted ;a l u e s  of the fact-or scores of the ma~ cr- f otor-s had

aredo AF3 not -closed. Confidence interval: were con-

structed about those predicted values and a determination.

was made regarding whether or not the act-u-al factor score

fell inside or cutside of the ocnfidence inter-v-al. This

secti on , sub~ eotiv e analysis , considered the :oantitative

results a c h i e v e d  t h r o ug h  fa ctcr - a n a l y s i s  n~d t i m e - s e r i e s

analysis in light of trend: exnibite -d in individual

in d ic ators , pr-icr research , and per -son-al inter-views . First,

however , a subjective analysis concerning the six indica-

tors previously identified a: ccm:le0) •~arr-anted.

om s l ex  i n d i c a t o r s .  T h e o r e t i c a l l y ,  a oomnl ex  i n d i c a t o r

m e a s u r e :  more  t h a n  one - d i m e n s i o n  (35. :0-75 ). From a p r a c : i c al

stan-docin •t this research considered the corcolex indicator -s

as reoresentati-;e of random or- unexelained influences.

That is , th eir variation could not be attributed to a known

or pr-ev iou s ’i hypothesi zed cause such so pcn-ulation growth

a 

~~~~-- —-- -~~~~- -~~~~ 



or inflation rate. The subsecuent discussion refers to

t r e n d s  subj ectively analyzed usin .0 the inoividual indica-

to r -  cha r t s  co n t a i n e d  in An pen- d ix  F.

The fir-st complex indicator was 002, Tollar- ‘Jalue

-of S u i l d i n ; P ermits  :ss’uec. t might normally be expected

that this indicator wcu -d var’z in accord with the number of

bu i l  ding permits issued. Hen ce , the load i n g  sho u ld h a v e

occurred on the growth Pactor but it did not. This indica-

tor exhibited a sharp increase in l3T ’2 f o l l o w ed by a

decline in 1973 nd 197~~; this sham fluctuation ap :arentlv

c-a-used complex loading . Althcuoh the de-c1i~ e in 1973 an-d

19 ‘0- oc ’ul d  be exce -coed  in a base c l o s u r e  s i tu a t i o n , the re

was  no c on c l u siv e  su :oo r -t  to l i nk  the  t r -en o :  e x h i b i t e d  by

t o is  i n d i c a t o r  t o  base -:losure.

The second complex indicator - was 013 , P art Time

k un i c ip a l  m~~lcyees . Pealo periods in l95~ and l 9 l  f o l l o w ed

cv d e c l i n e s  in 1969 and 1972 , an d 13 72  an d I9 ’3 . aooa r-entl v

ca-used comd ex loadinC of this i n d i c a t o r .  A: occurs  in

many munici pa l i t i e s , hizh exnendi t-ur-es in one wear in a

s p e c i f i c  area can result in decreased sp e n cin  and a

tichter ~ud ;et in that same ar-es the following year . This

ao:eare-d to have been  the  case  as regards  this indicator - .

0 c c  ~~~~~~~~~~ s m o o t h i n g  the n e ak s  and  v a l l ey s , t oe  o v e r-a l l

tren d of this indicator- imnli ed that nc impact was observed

as a r e s u l t  of b a s e  c l o s u r e .

The third complex indicator was 3—0 , - - a t er  q u a l i t y .

- - --



C o li fc rm  :ncrease.  Col i fo rms  are a typ e  of bac ter ia  that

are f o u n d  in sewage.  ~deasurement  of one t yP e , sch e r i c h i a

c c l i,  p r o v i d e s  a means of i n d i r e c t l y  m e a s u rin g  the  a mc u n t  of

n a th o g e n i c  o rgan i sms  which may be p r e s e n t  in w a t e r .  ~oncn;

the  six complex  i n d i c a t o r s , Water  ~-ua1itv , C o l i f o r m

:ncrease d e m o n s t r a t e d  the lowes t correl at ion wi th  any

factor- . :~ other words , it d id  not co r re l a t e  w i t h  - a n y t h i n g .

This provi ded support to the fin-ding that base closure had

no -affect u~~cn t h i s  i n d i c a t o r .

The fourth complex indicator was 35 .? , D ep a r t m e n t

of Transportation Outlaws. This indicator - demonstrated an

over-all increasing t r e n d  w i t h  a w i d e  r ange  of f l u c t u a ti o n s .

The peaks in 1970 , 1372 and 1375 , and the valleys in 196 ,

1371 . and 1 7 3  ar :ar-entlv caused  comp le: .  l o a d i ng .  The

o v e r a l l  i n c r e a s i n g  t r end  was a r e s u l t  of comprehensive

t r a n s p o r t a t i o n  :t u d i ~ s f i n a n c e d  in. par t  by the Iepartment

of T r -an s~~o r tat i o n~ t h e n  i mr i em e n t e d  w i t h  Federa l  f u n d s .  For

aredo . this  i n c l u d e d  f u n d s  for  h i :hwav  de v e l or m e n t . air -tort

im or - ov e m e n t s , and  u r b a n  mass  t r - a r , s cc r -t a t i o n  ( ‘ 4 0 ) .  H ow e v e r .

no direct relationship could be drawn between this i n d i c a t o r-

and base closure.

The fifth complex i n d i c a t o r  was 55.9 , Tota l  Federa l

O u t l a y s , L a r edo .  Although the over-all trend of this

indicator demonstrated an in-or-ease o-~-e r- the eleven year

so uc - .- perio d , there was a sharp -decline in 1370 in the

F e d e r a l  f un d s b e i n g  p r c v i d ed  d i r e c t ly  to Laredo . Th e shart

- 0
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-and unexpec t ed  d e c l i n e  ap p a r e n t ly  caused  complex  l o a d i n g  -of

t h i s  in d i c a t o r .  I t  should  be no ted , how ev er , t ha t  t h e r e

was  no- si g n i f i c a n t  -ch ange in the t o t - a l -  F e d e r a l-  f u n d s  b e i n g

orov id e-d  to l ar edo  at the t i m e  of base c lo su re .

The s i x t h  and last  c o m p l e x  i n d i c a t o r  was 363 ,

~ umber of 3eneral ker-chandise Fetail Stores. Peak: in 19 69

and 1972  ap t ar - en t l v  c a u s e d  complex  l o a d i n g  of t h i s  i n d i c a t o r .

The o v e r a l l  tren d of this  in d i c a tor  d e m o n s t r a t e d  a c o n t i n u a l

declin e in the n-umb er of general merchandise retail stores

ove r t h e  s t u d y  p e r i o d  an d , th u s , could not be a t t r i b u t e d

d i r e c t ly  to base c l o s u r e .

Having -completed the discuss ion on complex

i n d i c at o r - s  t h e  r e m a i n d e r  of this S e c t o o n  will concentrate

on the  eight identified factors.

0r -cwth  F a c t o r .  The r o w th  F a c t o r  a c c o u n t e d  for  6 2 . 2  p e r c e n t

of t oe  v a r i a t ion  among  the  86 indicators. This f a c t o r,  as

d i d  -all  of the  ot h e r s , d e mon s t r a t e d  b o t h  p o s i t i v e  and

n e g a t i v e  c o r r e l a t i o n s  -amon g i t s  r e s p e c t i v e  set  of indicators.

A pc :itive correlation me-ant an i n c r e a s i n g  t r e n d  was  oemcn-

:tr -at e -d c-icr the s t-u-d o - p e r i o d ,  w h i l e  a negative correlation

neant a ce-cr -easing trend was demonstrated. Those ithicator :

w h i c h  exh i :  i t e  a d e c r e a s i n g  t r en d  over  t oe  s c u d - :  p e r iod

o-;er-e :

50- 2 Tax P a te
51~ Peroent Votin g in F r e s i c en t i ~~l

llecti ons
3 3 3  l lD P r i m e  cn s t r u o t i o n  C- on t r a :~~s
573 ::-um:er of Yr-han Tran :pcrc mploo-ees

L - _ _ _ _ _ _ _ _ _ _ _ _  _ _ _



The r e m a i n i n g  f o r t y  i nd i ca to r s  which  loaded  -on Fac tor I

-all demonst ra ted  an i n c r e a s i n g  t rend  over the study per -i-cd.

xam ina t ion  of the t i m e - s e r i e s  a n a l y s i s  suppor ted ,

with -30 per-cent confidence , the f i n d i n g  tha t  t h er e  was  no

statistically significant change in the -Prcwth F-actor for

la r e d o  due to the closure of Laredo A F P .  This  s t a ti s t i c a l

:_ ‘-c _ —~ o; a~ self s ‘--o concl~ s1ve , bu~~, i does cr-c ce

s-utt-or-t to the subse—c -cent suc-~ ectave analysos.

Despite the base closure in 1ST’?, laredo continued

to grow as demonstrated by the oocu ati-c n indicator. Cver

the st-cd’; period the pcoulltion increased by 13 p e r - c e n t .

Those indicators which were responsive to pecole ’ s nec-O s

continued to rise a lso , -unaffected by the b a s e  closure.

Consi der-m o the tn -component model of the environment ,

the re w r e  c o m p a r a b l e  i n c r e a se s  among the  socia l , economic,

- — -: — -‘ _, — — — - . - — — - , — -‘ - .  -i ca~~ ~~~. I C~~~~~~~_ ~~~~~~~~~~~~~~ - . ~~~
_
~~a • ~ .e _ _ ~~~~~ 
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the people in laredo remaine d st--able be-c a-use of the constant

r ise in the Cro wth  F a-ct : r  co id ica to r - : c on m e n :u r at e l v  w i t h

the p o p u l a t i o n .

The n u m b e r -  of O u L I d L n c  p e r m i t s  i s s u e d .  t e l e t h o n e

con ne c t ion: , e l ec t r ica l  c o n n e c t i o n s , gas  o c n n e o t i on s  and

water ::nnection: all increased , -demonstr ating that the

con ~mu n i t - :  w a s  r e s p o n s i v e  to the population ’s need for-

~hysical conveniences. = r i ng  t o e  earl’; I 10 - ’~~~ , ex as

an in-crease in co:ulati:r-i of 9.? -er -cent ( 0 - 7 ) ;

hence , the growth trenc in Laredo is consi:o-snt with the

SO
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growth trend in the stste.

Diversifie d growth in Laredo could not have been

sustained without a scronc financial system. Indicators

such as total bank detos:ts , total ban <  a s s e t s,  an:  s av o n g s

and I-can tot-al assets char-a-c :eni:e-J growth -and dalan-c e in

toe _ar-eco economy . mom - C to ~~~9 74  toe rat e o: gr-o -- to

in bank detosits for lame do exceeded that of exs~s I- .- over-

33 pe r -cen t  ( ‘4 7 ) .

-C ommercial activities, the most imPortant economic

s e c t o r -  c-f laredo , emnl ow ed  ap p r o x i m a t e l y  one :u ar t e m  of the

lab-o r for-ce (5.2). :ndicators such as dollar: of retail

sale: and number of general merchandise em :I:o~ee: reflecte:

lao-edo ’ s role as a retail center - for- su rr :uodin g areas.

Ap-cr-cximatelv SI? to Sli million o-:as spent p-er wear on toe

ll-cal economy dv Laredo A Y E  l e f o r e  i t s  c l o s ur e  ( I ) .  Th is

m c u n t ,  ho w eve r ,  r e p r e s e n t e d  on ly  5 p e r c e n t  of the t :t 1

p r e s e n t  r e t a i l  sal s in L a m e - d o .  Apnr- oxima:-e1’- 7~ c ar-cent of

r e tail sales w s  decenident u:cn k ex i -can  c i t i c en s  f r - c m  Y-uevo

llr -e-do an~ s -or -ro undin g  ter r i t o r y  ( 1) .  H e n c e .  e c o n o m i c  growth

a n d  b a l a n c e  in the c om m e r c i a l  area was o r - i n o r i l o -  d e c e n d e n t

unon~~-’exioan tr ade wi-c e lar-e-do A FB ; base closure dem on stra—

no imp -a-ct.

Ocvernment con stituted an i mt o r - t ’n t  :- sgm ent  of toe

Cro -oth F a c t o r - .  On the local level, expenditure : for civic

c e n t e r  and  sw i m m i n g  poo , g e n e r a l  g o v e r n m en t , oealth and

h-o s ti t a I  , public s a f e t y ,  s a n i ta t i o n .  a n o  :o l io  w e l f a r e  all

- - - -
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demonstrated a balance in providing necessary social

services to the population as it grew . Additionally , the

local government was able to continue with necessary

physical improvements , unabated by base closure , such as

increasing the miles of sanitary sewers , graded streets and

paved streets and by increasing the number of street lights

and fire hydrants. The taxes assessed valuation continued

to increase , indicating a greater taxable amount of assets

in the community while the tax rate itself held constant

at the time of base closure . Therefore , Laredo was able to

meet its financial responsibilities without passing the

burden on to the local population . At the same time , the

local government had increased its number of full tiie

muni ci~al employees and the total number of police hours

expended.

On the Federal level , Government funding continued

to increase for D OD Reserve and National Guard pay ; DOD

military retired pay ; Department of Health , Education and

Welfare outlays : Department of Labor outlays ; Civi l  Service

expenditures ; and total Federal outlays for Webb (‘ounty.

Two indicators were interesting to note here. One , even

though the base closed there was no effect on the pay drawn

by retired military in the Laredo area .  And , two , even

though a subs tan t ia l  reduction in Federal funds  was observed

through loss of DOD prime construction contracts , other DOD

contracts and military and DOD civilian pay , the total
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Federal fund s in Webb County continued to increase.

The social quality of life of the increasing

Laredo population remained in balance as evinced by the

similar increase in the number of students registered in

Laredo ’s school system , the total volumes in the Public

Library , the number of doctors ’ offices and employees , and

the number of graduate education division students at Laredo

Junior College . Interestingly , however , as a social indi-

cator , the number of registered voters increased while the

percent of those who voted in presidential elections

decreased. Though not significantly affected by base

closure , the disenchantment with the Federal decision to

close Laredo AFB may be reflected in this factor.

As an additional social indicator , total arrests

for criminal activity increased. To apparently compensate

for this natural trend--when population increases--the total

police hours expended also increased at a similar rate .

Once again , though , not significantly enough to be related

to base closure .

As a consideration of growth affecting the physical

environment , the number of motor vehicle registrations

increased in Laredo by over 100 percent during the study

period while the number of urban passenger transport

employees decreased 17 percent from its peak in 1967. This

indicates a shift in the desires of the population for

independent travel and mobility . Neither indicator , however ,
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was significantly effected by base closure .

A favorable factor in the Laredo development

outlook was its strategic location for the transfer of goods

out of the interior of Mexico. The continual growth of the

dollars of imports arriving into Laredo from across the

Mexican border demonstrated that the import business con-

tinued to be a mainstay of the area economy , uneffected by

base closure .

In summary , the Growth Factor accounted for the

majority of the variation within the environment of Laredo

by explaining 62.2 percent of the variation among 86

individual environmental indicators. Supporting the time-

series analysis of this factor , a subjective analysis

demonstrated that there was no apparent significant change

in the Laredo Growth Factor due to the 1973 closure of

Laredo AFB.

Extrinsic Factor. The Extrinsic Factor accounted for 15.2

percent of the variation among the 86 indicators . Within

this factor the distinction between positive and negative

correlations was very pronounced . A negative correlation

represents a decreasing trend after base closure , while a

positive correlation represents an increasing trend after

base closure . Those six indicators which demonstrated

a decreasing trend after base closure were :

9L~
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S27 DOD Civilian Pa y
S28 DOD Military Active Duty Pay
S32 DOD Prime Service Contracts , Value
S 3 L ~ DOD Contracts Less Than ~l0 ,300 , ValueS~ 6 Office of Economic Opportunity

Expenditures
S53 Five or More—Unit Housing Construction

Permits Issued

ne remaining ten indicators demonstrated a positive , or

increasing , trend . However , an increase is not always

favorable . Those indicators which increased where an

increase was considered unfavorable were :

S2’4 Unemployment Rate
S5I4 Drug Arrests
S82 Total Traffic Accidents

The time—series analysis supported , with 90 percent confi-

dence , the finding that a significant change occurred in

the Laredo Extrinsic Factor subsequent to the closure of

Laredo AFB . Again , this statistical finding was not , by

itself , conclusive , but a strong implication was there .

Subsequent to the base closure in 1973 , Laredo

experienced change in its environment as represented by the

Extrinsic Factor. Some of this change is directly attrib-

utable to the base closure , such as the decrease in those

- indicators that represented DOD expenditures. Other

elements contributing to the change in the Extrinsic Factor

were also present ; however , most were totally unrelated to

the base closure.

For instance , indicators which represented non-DOD

governmental agencies (namely the Department of Agricul-

ture and the Office of Economic Opportunity) encountered
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change due to shifting emphasis and responsibilities within

go’~ernmental programs . For instance , the responsibilities

and funding of the Office of Economic Opportunity were

transferred to the Department of Commerce. The Department

of Agriculture expanded operations and increased expendi-

tures , particularly in the areas of agricultural conserva-

tion and supplemental food for women and children (29).

In addition , a substantial increase in the number

of tourists , either visiting or transiting Laredo , resulted

in change (1). The positive effects of increased tourism

were noted by increases in the number of taverns , restau-

rants , and service stations (L~2;35) , while some negative

effects were evinced by increases in the number of drug

arrests and traffic accidents (1).

A much needed effort to upgrade the inadequate —

Laredo storm sewer system (~ 2:58) resulted in a sharp

increase in the miles of storm sewers, but this occurrence

was also unrelated to the base closure.

A final indicator in the Extrinsic Factor which

surged subsequent to base closure , but was not attribut-

able to base closure represented the export business. About

60 percent of the trade between Mexico and the United States

passes through Laredo (~ 1:l5). Also , Laredo’s principal

exports are mining and agricultural machinery and electrical

appliances ; the demand for these items in a modernizing

Mexico , rose (t~2:l1).
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The remaining two indicators in the Extrinsic

Factor which changed subsequent to the base closure are at

least partially attributable to the base closure. The

number of building permits issued for apartment/condo-

rninium type complexes decreased in spite of the continued

population increase. The potential for impact was

heightened because construction began on over 100 new apart-

ments just prior to the announcement of the base closure

and present apartments already had a 50 to 75 percent

military occupancy rate (142:62). Further , the permanent

residents of Laredo prefer not to dwell in apartments

(142:61). Therefore , the base closure resulted in a satu-

rated apartment market.

Finally, the unemployment rate in Laredo increased

after the base closure. Apparently, the loss of 523

civilian jobs (1.75 percent of Laredo ’s work force) did

impact on Laredo (23). In July of 1973 , the unemployment

rate was 11.14 percent, and it was predicted by an OEA study

that unemployment could reach 20 percent (-~2:L9). The

average unemployment rate in Laredo was 114. ‘9 percent in

19714 and 19.08 percent in 1975 (29). Although some of the

increase may be due to periodic influxes of migrant farm

workers (142:148), some of the increase is also due to the

base closure .

In summary, the Extrinsic Factor accounted for 15.2

percent of the variation in the 86 environmental indicators .
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The time-series analysis of this factor indicated that a

substantial change occurred subsequent to the base closure ,

and provided support to the subjective analysis. The sub-

jective analysis demonstrated that, in addition to the

direct DOD expenditures , the base closure impacted upon

the construction of apartments and the unemployment rate.

Intrinsic Factor. The Intrinsic Factor accounted for 7.1

percent of the variation among the 86 indicators. Similar

to the previous two factors , both positive and negative

correlations were demonstrated among the subset of indica-

tors. In this case , a positive correlation meant a

decreasing trend after base closure while a negative corre-

lation meant an increasing trend after base closure . Those

indicators which exhibited an increasing trend after base

closure were :

S39 Student Teacher Ratio
S6’4 Labor Force
S66 Number of Wholesale Grocery Companies
S80 Number of Police Assigned
S8l Percent Manned , Laredo Police Force

The remaining five indicators all demonstrated a decreasing

trend after base closure .

Examination of the time-series analysis supported ,

with 90 percent confidence , the finding that there was a

statistically significant change in the Intrinsic Factor

subsequent to the closure of Laredo AFB. This statistical

f in d ing by itsel f is not conclusive ; but, it does provide

support to the following subjective analysis.
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The local media indicator was a measure of local

television stations , radio stations , movie theaters and

drive-in theaters in Laredo . From 1965 to 1973 local

media had increased by 100 percent . Over the same period

and subsequent to base closure , the population of Laredo

continued to increase , as demonstrated in the Growth Factor .

Local media existed as a portion of the population ’s social

e~vironment and should have varied according to the demand

generated by increased population. The major change in the

characteristics of the population in Laredo in 1973 was the

closure of Laredo AFB. Hence , the measured decrease in

local media appeared to have been a result of the base

closure .

Government constituted a segment of the Intrinsic

Factor as well. On the local level , the total police

assigned and the percent manned of the Laredo Police Force

served as social indicators for preserving the quality of

life for the populace. A decreasing trend in both indica-

tors was noted starting in 1970. By 1973 the manning was at

a low of 72 men , or 85.1 percent manned. After 1973 ,

however , the manning steadily increased until 1975 when the

force was 100 percent manned with 85 men . The individual

findings on this indicator are inconclusive, but with base

closure a reality , the ‘ocal government may have found it

prudent to increase the number of policemen to full

strength to accommodate the newly acquired assets realized
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as a result of base closure . Therefore , the measured

increase in this indicator may have been a favorable impact

due to base closure .

On the Federal level , Small Business Administration

Expenditures decreased 140 percent subsequent to base

closure . However , further analysis disclosed that unusually

high expenditures occurred in 1973 in the way of disaster

loans (for reasons unknown to the researchers). Thus , the

high expenditures in 1973 coupled with recovery to normal

operations in subsequent years caused unexpected loading of

this indicator on the Intrinsic Factor . Therefore , the

decreasing trend in this indicator was not attributed to

base closure .

The student-teacher ratio and number of students

at Laredo Junior College are two indicators which would

normally be associated with the social component of the

environment . The student-teacher ratio was at its worst in

1969: 27 .142 students per teacher . Considering that , the

lower the ratio the better the potential quality of educa-

tion , the lowest ratio over the entire study period occurred

immediately after base closure in 19714: 22.70 students per

teacher . By 1975 , the ratio recovered (declined) to 23.19

students per teacher . The change in the student-teacher

ratio was directly attributable to the loss of about 800

students when military fami1~es moved away , ameliorated by

250 new students who entered the system (142). The
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enrollment at Laredo Junior College reached a high of 1562 in

1973; subsequent to base closure the enrollment decreased

by 25 percent . The apparent cause was the loss of enrolled

military and their dependents. However , by 1975 the

enrollment did recover and 1530 students were enrolled .

Hence , the student-teacher ratio and number of students

registered at Laredo Junior College both experienced

apparent short run impacts due to base closure .

Commercial activities were also present in the

Intrinsic Factor . As previously noted , commercial activi-

ties are the most important sector of Laredo (142). Whii€

retail sales and number of general merchandise employees

remained in balance as a part of the Srowth Factor , the

number of wholesale grocery companies and the number of

trucking and warehousing companies and employees appeared to

have been more sensitive to changes due to base closure .

The number of wholesale grocery companies decreased

in 1973 and recovered only slightly by i9~~5. The implica-

tion was that those companies dealing with Laredo AFB were

forced out of business. However , this implication could not

be substantiated .

The number of trucking and warehousing companies

and employees both declined in 1973 and recovered slightly

by 1975. The Implication , once again , was that those

companies that conducted business with Laredo AF~ (primarily

with the movement of military family household goods) lost
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business as a result of base closure . However , this impli-

cation could not be substantiated.

The labor force decreased subsequent to the base

closure. Although the decrease is not directly attributable

to the base closure , the base closure was a contributor .

The departure of civilian employees and military dependents ,

in conjunction with the high unemployment rate , reduced the

size of the labor force.

In summary , the Intrinsic Factor accounted for 7.1

percent of the variation in the 86 environmental indicators.

Supporting the time-series analysis of this factor , a

subjective analysis demonstrated that there was an apparent

significant change in the Intrinsic Factor and nine of its

individual indi�tors due to the 1973 closure of Laredo AF3.

The ~ajor factors--Growth , xtrinsic and Intrinsic--

accounted for 814.5 percent of the variation in the environ-

ment of Laredo. The minor factors accounted for 114.6 percent

of the variation in the environment and were generally not

associated with base closure .

Factor 14. This factor accounted for 14.6 percent of the

variation among the 86 indicators. Two indicators loaded

high on this factor : DOD prime supp ly contracts and number

of single unit housing construction permits issued; the

later showed a negative correlation.

Subjective analysis of the exhibited trends in

92

_ _ _ _ _  — ~—- -- - -



~~—-~~~~- - - - ---~~~~~~~~~ - - -~~~~~~~~~~~~ - - - —  . -~~~~~-~~~_ - -__--- - - - —

both indicators supported the time-series analysis results ,

that the factor had , in effect , no discernible trenO . DOD

prime supply contracts varied eccentrically from a high of

$2 ,053 ,000 in 1968 , to $22 ,000 in 1970 , to another local

high  of Sl ,14145 ,000 in 19714, and finally to $114 ,000 in 1975.

Although this expenditure was related directly to the

existance of the base , its prior random fluctuation obscured

its impact  to Laredo at the time of base closure.

The number of single- unit housing permits also

v a r i e d  cons iderab ly  over the  s t u dy  peric- d but  with more

a p p a r e n t  reason . The overal l  t rend f r o m  1955  to  .~~~2 was a

s t eady  increase in the number  of p e rn it s  i s su e d .  H ow eve r ,

in a n t i c i p a t i o n  of the  i m p e n d i n g  c l o sur e  cf ar e d o  AF~ in

1973 , the  demand f o r  new s i n g l e  d w el l i n c s  dr cp ~~ed dras-

t ica~~~v th r o u g h  1973 .  The n a rk e t  bottoned -out in :97~ ~ith

F t h e  r e l e a s e  of 1475 m i l i t a r y  f an i ly  h ou s i n~ units f o r  occu—

p ancy  by the local  pc~~u lat i : n.  :~ ~~ there was a sub-

s t ant ia . n a tur a l  gas f i n d  in Laredo  w h i :h  in~ced ia te1v

s tim u l a t e d  the  h ous ing  market  and caused  the ruo~ er of

pe~ -mits  i s sued  to  r ise s h a r p ly  ( 2 2 ) .

:~ summary , t h i s  a n a ly s i s  of Fact:r  ~ demons t r a t ed

that there was no aooarer~t chan~e in this factor due to

the closure of Laredo AF3 .

Fac tor 5. This factor accounted for 3.9 oer:ent of the

variation among the 36 indicator s. The ~ndicat cr 1:aded

hi gh or. this factor: water ~uali ty, bacteria increase
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~gh negative correlation). This indicator varied

eccentrically o;er the entire period of study and followed

discernible pattern. The random fluctuations demon-

strated no impact :o Laredo at the time of base closure . . 
-

Factor 6. This factor accounted for 3.1 percent of the

variation among the 86 indicators. Two indicators loaded or.

this factor : Department of Commerce outlays and total

guilty of traffic violations.

Department of Commerce outlays demonstrated random

and insignificant variation prior to 19714. :n 1973 , how-

ever , it increased sharrlv . :t should be noted that the

ocend in total Federal outlay s for both Laredo and Webb

County remained relatively stable over the same period .

Conversly, the expenditures for the Office of Economic

O~ ccrtunity dropped drastically from 1973 to 197 5 .  The

drastic increase in outlays by the Department cf Commerce

had no direct link to base ciosure~ rather , it was caused

5y a change in Federal fun-ding responsibility between The

Department of Commerce and the Office of Economic

Orpor tunity (29).

The total guilty of traffic violations indicator

varied eccentrically over the entire study period and

followed no discernible pattern . The random fluctuations

demonstrated no impact to Laredo at the time of base

closure .
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Factor 7. This factor accounted for 1.7 percent of the

variation among the 86 indicators. Two indicators loaded

on this factor : fire department employees and Department

of Housing and Urban Development outlays . Fire department

employees demonstrated a negative correlation. There was

little or no variation in the number of fire department

employees and no discernible link to base closure . The

Department of Housing and Urban Development experienced a

sharp increase in 1972 due to the Model Cities program ,

but again there was no link to base closure (29).

Factor 8. This factor accounted for 1.3 percent of the

variation among the 86 indicators. One indicator loaded on

this factor : General Services Administration expenditures

(negative correlation). This indicator varied eccen-

trically over the entire period of study and followed no

discernible pattern . The random fluctuations demonstrated

no impact to Laredo at the time of base closure .

SUMMARY

This chapter described the methodology and analysis

used to assess the impact of the closure of Laredo AFE upon

the community of Laredo. Data was collected on 86 environ-

mental indicators via personal interviews and library

research. The indicators were then evaluated by factor

analysis , time—series analysis, and subjective analysis.

The factor analysis procedure reduced the 86
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indicator data base to eight factors. Of these eight

factors , the first three (major) factors accounted for 814.5

percent of the variation in the 86 indicators and were

subsequently identified as the Growth Factor , the Extrinsic

Factor , and the Intrinsic Factor. The remaining five

(minor) factors , accounting for 114.6 percent of the

variation in the 86 indicators , were not specifically named.

A preliminary time-series analysis evaluation

indicated that only the major factors were amenable to time-

series analysis. Time—series analysis was then used to

evaluate the Growth Factor , the Extrinsic Factor , and the

Intrinsic Factor . The respective factor scores prior to

base closure were used to predict expected factor scores

after base closure . Confidence intervals were constructed

about the predicted factor scores to enable comparison with

the actual factor scores subsequent to base closure . The

actual scores for the Growth Factor fell within the pre-

dicted confidence interval indicating no change after the

base closure. The actual scores for the Extrinsic and

Intrinsic Factors fell outside the predicted confidence

intervals indicating a change after the base closure.

Subjective analysis was emplcye -d to evaluate the

variation in the factors and , where a:rropriate , the

variation in the individual indicators to determine the

impact of the base closure . ConclusionF drawn from these

analyses will be presented in the final charter.

_ _ _ _  
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Chapter 14

CONCLUSIONS AND RECOMMENDATIONS

This research assessed the environmental impact of

the 1973 closure of Laredo AFB upon the nearby community of

Laredo , Texas . The environment , as defined , consisted of

three primary components: economic , physical , and social .

The topical scope of this research was a case study .

The spec i f i c  problem was :  the D OD has been unable

to accurate ly  assess the env i ronmenta l  impact of a military

base closure on a nearby community prior to the closing.

The Federal Government had recogniced the problem of

F accurately assessing the environmental impact of a base

closure with a plethora of legislation , DOD directives , and

Presidential Executive Orders .

:nvesti gation of the environmental imract of base

closure was begun primarily as a result of public concerr..

The need to evaluate exactly how and to what extent corr~nu-

nities experience the impact of closings was and is clearly

important .

However , measuring the impact of a base closure is

a difficult problem and a variety of techniques have been

employed. Sufficient investigation has not beer. acccm-

rlished in the field of environmental impact of base closure

to render one standard technique more valid than any other.
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C ONC LU SI ON S

The objectives of this research were to identify

factors which represent the community environment , ascertain

if the identified factors changed significantly subsequent

to the closure of Laredo AFE , and to determine if that

significant change was attributable to the base closure . To

this end , the methodology employed to assess the impact of

base closure on Laredo involved factor analysis , time-series

analysis , and subjective analysis.

Identification of Environmental Factors

The first research cuestion was: what factors can

be identified by analyzing community environmental indi-

cators? Three major and five minor environmental factors

were identified , representing an original list of eighty-

S six environmental indicators.

The data on the eighty-six indicators was gathered

over an eleven year period. A continuous stream of discrete

fiscal year end values was difficult to obtain ; hence , the

study period was defined from 1965 to 1975. This included

data for nine years prior to base closure and owc years

subsequent to base closure. The data was then submitted to

principal component factor analysis to determine the

patterns of covariation among the individual indicators.

Three major factors , accounting for 814 .5 percent of the

total variance among the 36 indicators were found ,
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and five minor factors , accounting for 114.6 percent of the

total variance , were extracted .

It appeared that certain aspects of Laredo ’s

environment carry the burden of responding to trends influ-

enced by various aspects of the community . Therefore ,

environmental indicators should be considered together as a

set rather than in terms of individual trends. The measure-

ment of the environmental impact due to a single indicator

f a i l s  to h ighl ight  the dynamic and inter related qual i t ies

of each indicator to the others. Hence , the environmental

impact of base closure should be evaluated according to its

systemic qualities , at the factor level , instead of just in

terms of effects on individual indicators.

The major environmental factors were : the Growth

Factor , the Extrinsic Factor , and the Tht r ins i c  Factor.

The Growth Factor represented the set of indicators which

were -closely linked to population. This factor continually

increased , or grew , over the study rerio-d due to a

combination of increasing population , increasing cap ital ,

increased expenditures for public services , and inflation .

The Extrinsic Factor represented a set of indicators which

changed significantly at the time of base closure due to

influences not within the control of the community. The

:ntrinsic Factor represented the set of indicators which

changed significantly at the time of base closure due to

i n f l u e n c e s  w i t h i n  the  -control  of the ocmm~ rii tv.
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The minor environmental factors were simply labeled

Factors 14 through 8. They each represented one or two

environmental indicators which were not included within

the subsets of the major factors because of their eccentric

or random fluctuation over the study period. Though each

had an effect on the total environment , they were not

considered as significant commu.nity environmental factors.

Significant Change in Environmental Factors

The second research question was: what factors

changed significantly after the base closed? Two major

factors demonstrated a statistically significant change

subsequent to the closure of Laredo AFB .

— The major environmental factors constructed by

principal component factor analysis were submitted to a time-

series analysis. The trend of the environmental factors

from 1965 to 1973 was used to predict values for 19714 and

1975 under the assumpt~ on that the trend would have

continued unabated had the base not closed. Intervals were

constructed about the predicted values which represented 90 7

percent confidence in the forecasts. Then , the actual

values were compared to the predicted values.

The optimum time-series model for the Growth Factor

used for the 19714 prediction was : type 2 exponential

smoothing with ~ equal to .305. The actual value fell

within the confidence interval of the predicted value .

Similar ly , for the 1975 prediction , the ortimum time-series

100
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model was : type 3 exponential smoothing with ~ equal to

.200. The actual value , once again , fell within the

confidence interval of the predicted value . Examination of

the time-series analysis supports the conclusion , with 90

percent confidence , that there was no s t a t i s t i c a l l y  signif-

icant change in the Growth Factor for Laredo after the base

closed.

The optimum time-series model for the E x t r i n s i c

Factor used for  the 19714 prediction was : type 2 exponent ia l

smoothing with ~ equal to .500. The actual value fell out-

side of the confidence interval of the predicted value .

Similarly, for the 1975 prediction , the optimum time-series

model was : type 2 exponential smoothing with ~ equal to

.510 . The actual value , once again , fell outside of the

confidence interval of the predicted value . Examination of

the time-series analysis su~ports the conclusion , with 20

percent confidence , that there was a Statistically signif-

icant change in the Extrinsic Factor for Laredo after the

base closed.

The optimum time-series model for the Intrinsic

Factor used for the 19714 prediction was : type 2 exponential

smoothing with ~ equal to .14149. The actual value , once

again , fell outside of the confidence interval of the

predicted value . Examination of the time-series analysis

supports the conclusion , with 90 percent confidence , that

there was a statistically significant change in the

101
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Intrinsic Factor for Laredo after the base closed .

Occurrences Influencing Change

The third research question was : what occurrences

influenced the significantly changed factors? This study

identified those occurrences which influenced the Extrinsic

Factor and the Intrinsic Factor .

Factor analysis reduced the original eighty-six

indicators to eight factors . Through subsequent analysis ,

the major factors were identified as the Growth Factor , the

Extrinsic Factor and the Intrinsic Factor . Time-series

analysis was used to make predictions for the expected

values of the major factors for 19714 and 1975 had Laredo AFB

not closed. The construct ion of confidence intervals  about

the predicted values permitted statistical evaluation which

led to the conclusion that two of the major factors had

significant changes. Hence , the power of the methodology

employed allowed assessment of the impact of base closure

by subjectively analyzing the causes for 22.3 percent of

the variation in the environmental indicators .

The authors concluded that the occurrences in the

set of indicators over which the local community generally

had no control--the Extrinsic Factor--were effected by base

closure . In the category of Federal spending , DOD civ ilian

pay , DCD military active duty pay, the value of DOD prime

service contracts , and the value of DOD contracts less than

$10 ,000 were unfavorably impacted : these dollars
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disappeared from the economic base of Laredo when the base

closed. Important to note , however , the total Federal

outlays for Webb County was contained in the Growth Factor :

the Federal dollars kept coming into Laredo. Even though

there was an unfavorable impact in four CD spending

categories , in the long run Laredo was receiving as much in F
Federal funds after base closure as it was when the base

was still active.

The apartment construction market was unfavorably

impacted by base closure as evinced by the number of con-

struction permits i~ s~ ed for  f ive  or more-un i t  housing

(apartments). When the military population left Laredo

they left many vacant apartments. As the OSA reported , the

re rm-anent r e s iden t s  of aredo do not des i re  to live in

arartments , hence , there was no demand for the apartments.

The un emrl oyment  ra te  rose s h a rp l y ,  as :re -dicte-d by the

lEA , as a resul t  of base closure ; hence  unem P 1 oymen t was

u n f av o r a b l y  impacted.

S imi lar ly , the researchers concluded t h a t  the

occu rrences in the  set of indica tors  over w h i c h  the local

communi t  generally had ccntrol--the I n t r i n s i c  Fac to r——

were effected by base closure . Local media were unfavor-

ably effected by base closure. Local media represented the

number c-f local t e lev i s ion  s t a t i ons ,  radio stations , movie

theaters , and drive-in theaters in Laredo ; the number

decreased when the base closed. Further unfavorable impacts
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attributable to base closure were , in the commercial

sector , the number of wholesale grocery companies and the

number of trucking and warehousing companies and employees;

each of the three indicators decreased in number immedi-

ately after base closure . The number of students at Laredo

Junior College was also unfavorably impacted as a result of

base closure . Confounding an already existing problem in

Laredo , the closure of the base unfavorably effected the

labor force ; the departure of civilian employees , mil i t a ry

and their dependents from the base , in conjunction with a

high unemployment rate , reduced the size of the labor force

and increased unemployment .

There were , howeve r , three apparent pos i t ive  or F
favorable impacts  n ot ed as a re sult of the base closure.

The Laredo Police Department increased their force size and

percent manned from a low in 1 97 3 - — 7 2  men and 35.1 percent

manned-- to the h ighes t  f igures  in the study p er iod—-85  men

and 100 percent manned.  Equal ly  as important in a social

environment , the Laredo public schools improved the

s tudent- teacher  rat io s l igh t ly  in 197 14 and 1975.

RECOMMENDATIONS

This research operated under the premise tha t there

are inter relationships which occur among environmental

indicators  of the three basic components of the total

community : economic , physical , and social. It is the

10 14 
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belief of the authors that future research on impacts cf

base closure continue along these lines vice dividing the

environment into separate components for study .

The three major environmental factors obtained in

this study are comparable to the results obtained on

individual environmental  indicators from prior s t ud i e s .

Most  environmental  indicators showed no s i g n i f i c a n t  impact

F due to base closure ; while those associated wi th  DOD

funding , unemployment , labor force , and housing market  were

apparent ly  impacted . In sp ite of the  tremendous amount cf

e f f o rt and the large number of indicators  that were used ,

the rather res t r ic ted range of f a c t o r s  which  were , fou nd

su ggests  that considerable addi t ional  research must be

comp leted before a community env i ronment , as e f f e c t e d  by

ba se closure , is comp letely de s c r i b e d .  However , the authors

bel ieve the meth-c dology employed in this s tudy  is a ster in

the proper d i rec t ion .

In this  regard , add it ional s tudies  should  be

co nducted to fu r t he r  val idate the envi ronmenta l  f a c t o r s

developed herein . The most advantageous means of validation

appears to be by using data which has already been collected

to support previous inves t iga t ions  in the environmenta l

impact area.

~~, wealth of data for i n d i vi d u a l  e n v i r o n m e n t a l

i n d i c a t o r s  is normal ly  ava i l ab le  w i t h i n  a g ive n commun it

for  some g i v en :ear ; however , continuous data for that same
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indicator over a number of years is difficult to obtain.

Under the concept of the Comprehensive Plan maintained by

the Bas e Civil Engineer , con t inu i ty  of data collection

should be reasonably assured . Future research efforts

should invest igate these data to determine if it can

provide the relevant information required for  accurate

environmental impact fo recas t s .

Final ly , previous invest igat ions in the environ-

mental area concentrated on the impact of a base closure

upon a nearby community by examining the indicators or

factors which change when a base closes. The authors believe

that formidable results may be achieved by comparing the

environment of a community located near a military installa-

tion with the environment of a co mmuni ty  completely disas-

sociated from the military influence . The questions being :

what factors are similar or different in both environments

and what changes could be made in the environment of the

military associated community to mitigate the negative

aspects of base closure.
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Factor Analysis

FurDose -of Factor Analysis

Factor analysis is based on the proposition that if

there is a systematic interderendence among a set of

var i ab le s  it must be due to some th i n g  f undamental  which

-creates the commonality. Factor analysis summarizes the

commonali ty of all the variables and he nce is used as a

data-reduction method.

Factor analysis has as its most distinctive

charac teristic a data—reduction carabilitv . The technicue

of data-reduction -or summarization is :rimari y concerned

with the strength of all the variab19s selected to be

studied with ca-o h other. Hence , factor analysis attempts to

account for the maximum variation amonc the variables.

Observing an array of correlation coefficients for

a set of variables , factor analysis permits one to determine

if there are some un d e r l y i n g  relat i o n s h i ps that exist which

enable the variables to be reduced. The reduction of the

variables into a smaller set of factors or components may

be comoared to moving uo a hierarchy , from soecific to more

zeneral. Hence , the fac tors or components may be taken as

source variables which account for the observed inter

relations in the data .

£ 5 ‘ ~ -
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Types of Factor Analysis

Factor analysis is a general term for a variety of

procedures. The classification of factor analysis subsets

are organized around major alternatives at each of the three

customary steps of factor analysis. The three customary

steps of factor analysis are : the preparation of the

correlation matrix , the extraction of the initial factors ,

and the rotation to a terminal solution .

Preparation of correlation matrix. Th the first steP , the

preparation of a correlation matrix , the calculation of

appropriate measures of association for the set of

variables is accomplished. The major option in the first

step is t:te choice between F~-ty~e or ~-type factor analysis.

R-factor analysis is based on correlations between variables ,

while ~-factor analysis is based on correlations between

un its ~~~~~~~~~~~~~~~~~~~~~~~~ individuals , e t c .) .

Extraction of initial factors. In the second step , the

extraction of the initial factors , the construction cf a

new set of variables on the basis of inter relations

exhibited in the data is accomplished ; hence , data reduc-

tion is begun. The new variables , then , may be obtained

by using exact mathematical transformations or by using

inferrential assumptions ; principal component analysis and

classical-fac tor analysis , respectively.

Principal-component analysis is a method of

110
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transforming a set of variables into a set of principal

components that are uncorrelated with each other . No

assumptions are required about the underlying structure of

the variables. The objective is to find the weighted

combination of variables which would account for more of

the variance than any other linear combination. The first

principal component , then , is the single best summary of

linear relationships displayed , the second component is the

second best linear combination of variables , under the

condition that the second component is uncorrelated to the

first. Subsequent components are defined until al l  the

var iance  is accounted fcr . The princ ipal-component  solution

initially requires as many components as variables ur.less

at least one variable is perfectly determined by the other

variables in the data .

The rr inc ip al  component model is expressed in a

linear expressio~ as:

a~~F1 + a~ 2F2 + . .  . + ~~~~~

where :~ is variable j in standardized form ; a~ 1 is a

c o e f f i c i e n t  of the common factor  of var iable  j at tached to

common fac tor  1; F 1, F 2 ,  . . . ,  F~ are the common f a c t or s ,

each of which in turn is defined as a linear combination of

the n original variables ; and may equal 1, 2 , . . . ,  n.

Cr~ the other hand , class ica l—fac to r  a n a ly s i s  is

based on the assumption that the observed correlations are

mainly the  r e su l t s  of some unde r ly ing  r e g u l a r i ty .  More

Ill
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specifically , the assumption is that a variable is composed

of shared and unshared relationships with other variables.

The part of a variable that is influenced by shared elements

is called common, while the part influenced by singularly

distinct elements is called unique. The assumption is that

the relationship among the variables comes from their common

part and is not influenced by their unique part . Hence , it

follows that any observed correlations are the result of the

correlated variables sharing some of the common elements. It

is assumed that the common elements will be smaller in number

than the original list of variables while accounting for all

of the observed relations .

The basic mathematical model ci the  f a c t o r  ana ly si s

can be compactly expressed as noted below :

Z~ a~~~F1 + a~ 2F2 + . . .  + a~U~

where Z~ is variable j in standardized form ; a~ 1 is a coef-

ficient of the common factor of variable j attached to

common factor 1; F1, F2, . . . ,  Fm are the common factors ,

each of which in turn is defined as a linear combination cf

the m original variables; U~ is the unique factor of

variable j; and j may equal 1, 2, ..., m.

Rotation to terminal fac tors .  In the th i rd  and f ina l  step in

factor  analysis , rotat ion to a terminal solution , s impler

and more meanin gful factor patterns are achieved by selection

of either an orthogonal or oblique rotational method . By

definition , orthogonal factors are uncorrelated while
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obl ique  factors may be correla ted.  Wheth er the factors

are defined as exact mathematical transformations or

inferred assumptions (principal-component analysis or

classical—factor analysis respectively) the exact config-

uration of the factor structure is not unicue ; the basic

assumptions will nct be violated when one factor solution

is transformed into another . Hence , there are many

equivalent ways to identify the underlying elements of

the same set of data. Normally , at th is  point  one has a

choice of rotational methods-there is no one best solution.

While orthogonal factors are simpler to handle the oblique

factors are empirically more realistic .

Summary. The steps and major options ciscussed are not

invariably followed in every factor analysis , neither do

the three steps completely exhaust the possible alterna-

tives. Any combination of the three pairs Of options may

occur . The table below summarizes the tvres of factor

analysis.

T ypes of Fac t or Anal y sis

Major steps in factor analysis

Major options Key references

1. Preparat ion of fac tor  analys is

a. Correlation between a. P-factoring
variables

113
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Types of Factor Analysis (continued)

b. Correlation between b. Q-factoring
units

2. Extraction of initial factors

a. Defined factors a. Principle-component
analysis

b. Inferred factors b. Classical-factor
analysis

3. Rotation to terminal factor

a. Uncorrelated factors a. Orthogonal rotation

b. Correlated factors b. Oblique rotation

Technique Utilized to Determine Environmental Factors

The technique ci using factor analysis involves

extremely tedious hand calculations ; hence , the use of

computers is very advantageous . This technique will be

explained as applicable to subprogram FACTOR of the Statis-

t ical  Package  for the Social Sciences (SPSS) on the

Computational Resources for ngineering and S imulation

Training and Education (CREATE) computer system .

Procedure. A variety of factor-analytic technique s can be

performed by subprogram FACTOR. Input  may be from an SPSS

system file or from raw data input . Five different

factoring methods are available (although only two have

been discussed in this appendix). Four alternative

rotational methods can be applied to the various factoring

solu t ions , three orthogonal types and one obl icue  type .

1114
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The three orthogonal types are: varimax , quartimax , and

equimax .

SPSS permits total control over the criteria for

extract ing and rotat ing fac to rs .  The number of factor s to

be extracted and rotated ma1i be directly specified.

Similar ly , the number of permissible iterations may be

controlled . Options also exist for the precise

conf i guration of the output .

Step 1. Input raw data to form an SPSS system

file. The system file will form a matrix ; where a row

represents a data year and a column re~resents a specific

environmental indicator.

Step 2. Select R- fact c r  a n a l y s i s  to d e t e r m i n e  the

effect of the correlation among the environmenoa .

indicators in the S?SS system file. This w i l l  res-ol t  in an

i x j correlation matrix which quantifies the correlation of

each environmental indicator with  every c-t :~er env i ronmenta l

indicator .

Step 3. Select principle component  a n a ly s i s .

Classical factor analysis requires an estimate ot the

communality of each var iable .  Communali ty is the to ta l

variance of a variable accounted for  by the combination of

all common factors. This communality must be estimated ,

based on faith or assumptions regarding the underlying

r e g u l a r i t y  of the da ta .  Estimates of these communalities
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is one of the most d i f f i c u l t  and ambiguous tasks in factor

analysis. Dozens of methods for estimating communality

have been proposed but none have been proven superior to any

other , and factorial solutions are only slightly affected by

the use of ‘commonalities ’ or unit ies in the princ ipal

diagonal of the correlation matrix .

Principal-component analysis , however , requires no

assumptions about , or estimates of , the underlying structure

of the data. Also , principal-component analysis is designed

to obtain a solution wherein the f i r s t  factor represents

that linear combination of the variable indicators which

accounts for more of the variance in the data than any other

linear combination of the variable indicators . Since the

first factor explains as much of the variance as possible ,

observation of the behavior of this factor will provide

information about the behavior of the inter related variation

in all the indicators.

Step 14. Select orthogonal rotation . Thlicue

rotation does not impose the condition of orthogcnality

upon the factors ; i.e., the factors may be correlated. How-

ever , oblique rotation can be very difficult to interpret.

With orthogonal rotation , correlation between factors is

def ined to be zero . But , or thogona l  ro ta t ion o f f e r s  the

advantage of being able to compare the resul ts  cf optional

var ia t ions .  Because of s impl ic i ty  and the a v a i l a b i l i ty  of

interesting options , orthogonal rotation was chosen .
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Having chosen orthogonal rotation , varimax ortho-

gonal rotation will be selected. Although all three methods ,

quartimax , varimax , and equimax , have the same goal , that of

obtaining meaningful  factors , the approach used to achieve

that goal varies. çuartimax orthogonal rotation has the

aim of reducing the complexity of a variable to a minimum

by rotating the fac tors  so that  each variable loads high on

one factor (has high correlation with), but nearly zero on

all other factors. This procedure emphasizes simplifying

the rows of the factor matrix ; the v a r i a b l e  indicators .

Varimax orthogonal rotation , on the other hand , attempts to

s imp l i f y the columns of the factor matrix by maximizing the

variance of the squared loadings in each cclumn . Varimax

ro ta t ion  is the only method where the factors tend to be

invariant , meaning varimax fac to rs  o b t a i n e d in a sample will

have a greater likelihood of portraying the universe varimax

factors. The final optional method , e-q~ imax orthogonal

r o t a t i o n , a t t e m p t s  to simplify both rows and cc umn s , but

nct to the same ex ten t , r e sp e c t i v e ly ,  as the  c ua r t ima x or

varimax methods.

Sources: Harman , Harry H. Modern Factor .°nalvsis . Chicago :
The Vniversity of hicago Press , 1960.

N i e , Norma n H . ,  a n d  others. Statistical Pac~ aze for  the
~cc i3 Sc iences .  N ew Y o r k :  M c O r aw — H i l l  : n c . ,  1975 .
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TIME-SERIES ANALYSIS
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Time—Series Analysis

Purpose  of T ime-Ser ies  Ana lys i s

Time-series analys is  with  regard to fo recas t ing  is

clas s i f i ed  as a c u r v e - f i t t i n g  techni que.  The obj eco i- ;es  of

time-series a n a l y s i s  are to :  evaluate  s i g n i f i c a n t  t rends

in historical data , damp out noise or random fluctuations in

the da t a , dyna:~icaily respond to true changes in the  process

as they occu r , p ro j ec t  t rends to r e -cui red  future periods as

they occur , and ze r fo rm these  ob~ ec t± v e s  wi th  op t imum

fo recas t  p a r a m e t e r s .

Exponential Smoothing

The method of t i m e — s e r i e s  an a l y s i s  to be e m r lc : e d

is exponential smoothing . At the h e a r t  of ex p o ne n t ia l

smooth ing  are equ a t ions  fo r all  o rde r s  of smoo th ing .  The

~u n d am e n ta l  e q u a tL cr .  of f i r s t - o r d e r  e xP on e n tla l  sm o o t n on s

7 ( t )  , l ~:z ( t )  + ( 1 -a)  v (t - l )  , l

where y(t) , -denotes  the t th V alue  of  the f i r s t — o r d e r

exoonent ial ly  smoothed s t a t i s t i c  and.  ~ denotes the smcothins

c o n s t a n t , a rea l  number  such tha t  < a < l .

The value ~ ( t )  , l c o n t a i n s  som e ~o r ticn  of a l l  d a t a

which  has  been smoothed from t C even though no back data

are specific ally held . It can be shown that

l1
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t—l
y ( t ) , 1 a ~~- y ( t — i )  +

i~ 0

where 3 ( 1— a) and y (-O ),l is the i n i t i a l  smoo th ing  e s t i m a t e

from which it can be observed that : all p a s t  data are he ld

in the average v ( t ) , l ;  s ince  a and S are fractional weights ,

the  data are most  h eav i ly  w e i g h t e d  f o r  recent  va lues  and the

we igh t s  decrease  rnono ton ical lv  as data  become cIde r , so the

adva ntage is given to the m o s t  re-cent  d a t a ;  as t becomes

larger the c o n t r i b u t i o n  of the  i n i t i a l  smoo th ing  est imate

t (C ),l will be damped cut .

Se-o onc-irder  E x o o n a n t i e l  Sm~~:o h i n ~
The fu n d am en t a  e qu a t i o n  f o r  se c o n d - o r d e r

expo nential smoothinz is:

+

Es t ima tes  of the c o e f f i c i e n t s  of the f i r s t — o r d e r

polynomial model are obtained from the  f i rst  an d se c o n d —

order smoothed s t a t is t i : s , ~~( t ) , and y ( t), ,  using the

f o llow ing intercept  and slcre r e l a t i on s h ip s :

b0 ( t )  2~~(t),l 
-

bi (t ) (a13) [y(t) ,l - y(t),2~

In i tia l  cond i t ions  to start  smoothing are:

y(O) - (B /a )b j (0)

yCI ) - 2 ( 3 / ~~)b 1 ( J )

Third- 2rder xronential ~mcothing

The fundamental equation for  t h ir d - o rde r  e x p o n e n t i a l
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s m o o t h i n g  c S :

~~~~(t) ,3 a~~(t) ,2 + fv (t— 1)

stimates of the coefficients of the second-order

rolynomial motel are c-omru:ed based u r o n  t h e f i r s t - o r d e r ,

second-order , and third-order smoothed statistics

(v(t) , ;  v (t),2 and v (t),2 , res:e-o tivelv) using the

foil-owing relationshi ps:

3 [ v ( t )  ,1 — 3[y (t) ,21 + v (t) ,3

51 (t) (a/23 )[(l + ~3)(y (t) ,l) - (2 + 33)(v(t) ,2)

+ ( 1  ~

b0 (t) (a
2
/ 3) [ (y (t ) , ) - 2(~~(t) , ) (~~( t )  ,3)J

Initial oor.-di :icns tc s tar t  s mo oc h i n s  are :

v(2),l z  b0(0) - (3/~~)bi (0) 
+ [~~( l~~~~ ) / a ] b 2 ( 0 )

— (3 / ~~)b~~(O) [23 (1 2S)/ -a~~~b 2 (0)

v(0) ,~ b~~(0) - ( 3 3 / ~~)b (0) + [3s (l +

These exponential smccthins t e c hn i : u e s  are ,

e s s e n t i al ly , m e t h o d s  of o cm :u t i n ;  w e i g h t e d  mov inc  averases.

To be accurate , the smoothin g constant and order of

s m o o t h i n g  m u s t  be a~ Drcrriate for the t im e - s e ri e s  being

f o r e c a s t e d . .  The a r or o or i a t en e s s  -of the s mo ot h i n ~ constant

and o r d e r  of s m o o t h i n g  is d e t e r m i n ed  base- f  u r o n  the  mean

ave rage  d e v i a t i o n (~b~d~) error of the f o r e c a s t i ng  nc-del .  The

~-~A error  is the  ave ra se  of t~ e sum of t~-e ab sclute ’ alues

of the errors between the forecast va ues and the actual

-;al~ es . The yAD error also -‘aries dep ending ut-on the lead-

time (i.e., -one year in the fiture , two years in the fut~ re).

* ~~ I -
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The optimum forecast  model is tha t  model which m i n im i z e s  the

MAD error for a specific data series and lead-time . The

determinat ion of an optimum model , based upo n the minimum

MAD error cr i ter ia , is a trial and error process .  Therefore ,

the Honeywell  TOAST Time—Ser ies  Fo recas t i ng  Compu ter

Program (Honeywel l  TOAST ) was used to determine the ortimum

forecast model (optimum smoothing constant and order of

smoothing) for the data to be analyzed . The TOAST trogram

prov ides an erro r analysis for the input data and the

orders of smoo th ing  fo r  a g iven le a d - t i m e  at v a r i o u s  a ’ s .

Because the TOAST program t runcates  the  f i r s t  f i v e  value s

in a ser ies , the opt imum forecast model for time-series

c o n t a i n i n g  a r e l a t ive ly  few data r o i nt s  canno t  be

imp lemen ted  thr o u g h  the rr cg ram , bu t  mus t  be manually

c o m p u t e d .

Forecast  C o n f i d e n c e  In te rva l

The forecast  conf idence  in te rva l  ( F C I )  is tha t

tolerance abou t a predict ion po in t  w i th i n  w h i c h  the actual

value is expected to fall at a known rrobabilitv . FCI is

determined by the following relationship:

y y(t),L ± K(MAD)

where y represents the derived upr er and lower l i m i t s  of the

FC1; y(t) is the value forecast at time , t; L is the ead-

time ; ~.< is a safety factor ; and ~-!AD is the mean absolute

d e v i a t i o n .
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Sa f e ty  Fac to r s

The safety factor , corresponding to a c iv en

probability that a samrle will exceed a set level , can be

found in the table bellw.

Probabi 1i-t ’~ N ormal  -

0 . 3 :
0 . 0 1  2 . 9 1 5
0.05 2.052
0 . 1 0  1.5 0 7
0 . 1 5  1.293
0 . 2 0  1 . 0 5 5
3 . 2 5  O . 3 1 4 5~
.30 3.5572

0.40 0.3l°5
0 .52 0 . 0 0 0 0

0-c-uroes : Lawrence , Captain Fredrick F ., USAY Thstruct:r it.
u an t i tat i v e  U eth -o -d s , er a rt ment  of Cuantitative Studies ,

School of Systems and Logistics, Air Poroc :ns titute of
:echnologv (AU), ‘rich t-Patterscn AP’S . iTfo . AF’~ T Co urse

U 5.32 , “ St a t i s t i o ~ :1, ” Class  19T’ A .  ~e otu r e s
30 ~ovember through 3 ecember , l 9”S .

Honev~-el l  C c rt - o r at i - cm .  Series 6 0 2 0 ’ 5 3 ’ L 2 3 f S — 2 .  Time
e r i e s  Fcr ecas t i r ’.z  —.o l em e nt a t ion ~~~u i d e .  rder  N o .  S~~~3 .

y in n e-a ro l is :  H o n ey w e l l  :n f cr m at i o n  ; -s tems :m o o rr c r a t e d ,
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SOURCES

l2~



_ _ _ _ _ _ _ _  
_ _  -- - - - -

ata Sourc es

:ndi:aoor Title/Source~’

fl N um b er  of 3ulldir . -s Permits ssue-d., 5ll,
Sched-lle 47 , 1967 t h r o u g h  19 7 5 .

~o 1lar V alue of S ui ld i n g  Pe rmi t s  I s sued , F OE ,
ScH edule  LC , 195” t h r o u g h  1 95 - 5 .

S 3 3 Total 3ank epcsits , CS-C , 1968 throuch l9~~5.

S014  Taxes Assessed Valuation , R E , Schedule 33.
197 5 .

S O S  Tax Sate , SCE , S c h e d u l e  39 , 1976 .

50 5  C iv ic  Cen te r  and Swimming Fool Expenditures ,
FOE , Schedule ~~~~~~~. 13Th and 1 9 75 .

Fire Protection ~mr~ oyees , s~ E , ccneou e ~~~
1367 through l9°5.

508 General Government Expenditures , S T ,
S c h e d u l e  ~ 2 , 97~ and 1 9 7 5 .

53-9 Health and Hospital Expenditures , Y~~~,
Schedule ~~ , l 7 ~ and 1875.

512 local Media : TV t a t i-o r .s , Rad io  S tat i -o n~~,
Movie Theaters , and. 2-rive—in Theaters , Laredo
Telephone 2irectorv . 1955 through 1375.

SlI  Miles of S torm ewers , F -I-I, Sched u le 4 7 , 1967
through 1375.

S12 M i le s of S a n i t a ry  Sewers , FO E , Schedu le  147 ,
1067 t h r o u g h  1 9 75 .

M i les of Gr a d e d .  Ot r e e t s ,  FO E , Schedl le  ~~~~
‘

,

1957 through 1375.

Slu Miles of Paved. Streets , R’E , S ched u le ~7 , 1967
‘“(‘1’~~~~’ ~~~75-

—-- a
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Indicator Title/SourceC

Sl5 Full  Time Municipal Employees , ROE , Sch edule
147 , 1967 through 1975.

516 Part Time Municipal Employees , ROE , Sch ed u le
147 , 196° through 1975.

S17 Number of Registered Voters , Personal inter-
view : Fernando Piñon and William Bouldin of
The Laredo Times , Dec. 1967 .

SlS Percent Voting in Presidential Elections ,
Personal Interview : Fernando Piñon and
Will iam Bouldin of The Laredo Times ,
Dec. 1976.

Sl9 Public Sa fe ty  Exp endi tures , ROE , Sched ule 142 ,
19714 and 1975 .

3 2 2  Public welfare Ext-enditures, ROE , Sche dule 142 ,
19714 and 1975.

S2 1 Dollars of Retai l  Sales , COC , 1963 thr ough
1975.

S22 Sanitation Expenditures , ROE , Schedule 142 ,
197 14 and 19 7 5 .

S23 Number of Street Lights , ROE , Schedule  147 ,
1967 th rough 1975.

S214 Unemployment Rate , Texas Unemployment
Commission , “Monthly Unemr lc’zment Rates.”

S25 Department of Agriculture Outlays , CFS , 1968
through 1375 .

S26 Department of Commerce Outlays , OPS , 1363
through 1975.

S 2 7  Department of D e f e n s e  - C iv i l i a n  P ay , OPS ,
1968 ~hrough 1975.

£28 Department of efense Military Active ut~Pa y , OPS , 1968 through 197S.

126 

~~~~--- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Indicator Title/Source C

S2 -  Department of Defense  Reserve and National
Guard Pa ’z , OPS , 1968 th rough l 9 ’5 .

330 Department of Defense Military Retired Pay ,
CPS , 1963 through 1975.

531 Department of Defense Prime Sortly Contracts ,
CPS , 1969 through 1975.

332 Department of Defense Prime Servioe
Contracts , OPS , 1963 through 1375.

333 Department of Defense Prime Construction
Contracts , CFS , 1358 throush 1375 .

5 3 4  D ep a r t m e n t  of D e f e n s e  Con t r ac ts  less Than
$ 1O , O l l , I FS , 1993 through 13 7 3 .

35 De par tment  of Hea l th , d u c at i c n , and W e l f a r e
O ut lays , IPS , 1968 through 1975.

£ 3 8 De par tment  of H-ousinc and U r b a n  e v e lo rm e n t
Ou t l ay s , 131 , 1353  througH 1375 .

S3 7  D e p a r t m e n t  of Labor lucIa ’s. CFS , 1359
through 1375.

5 3 3  N umber of St u d e n t s  R e g i s t e r e d , ~~~~ Sche du le
-~7 , 1967 through 1975.

53 9 Studen t T eacher  Rat io , F~O , Sche dule 147 , 1067
through 1373 .

Wate r ~u al lt v , Co l i f o r m  Inc r ease , FO RS ,  1955
through l’975.

S~ 1 Water ~ u a lit v , Bacteria In-crease , F-O F-S. 1965
through 13°5.

Number of Fire Hydran ts , FO E , Schedule 147,
1967 thr-o u~ h 1975.

443 Department cc Transpcrtat:-on utla’~’s. CR2 ,
1963 through 195-5.

5L-~ Civil Service Expenditures , CR5 , 1953 throuzh
1975.

l2~
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Indicator 
- 

Title/Source”~

S145 General Services Administration Expenditures ,
CPS , 1968 through 1975.

S146 Office of Economic Opportunity Expenditures ,
CPS , 1968 through 1975 .

S~~7 Small Business  Adminis t ra t ion Expend i tu res ,
CPS , 1968 through 1975.

314 8 To tal Federal Out l ays , Webb Co unty , OPS , 1968
through 1975.

5 149 Total Federal Out lays , Laredo , CFS , 13 6 3
through 1975.

SS0 Population , Laredo , ROE , Schedule 47 , 1965
th rough 1975.

S5l Total Housing Construction Permits , All  ‘ypes ,
CR , 1966 through 1975.

S5 2  S ingle Uni t  Hous ing  Cons t ruc t ion  Permi t s , CR ,
1-366 through 1975.

S53 Five or More Unit Housing Construction
Permits , CR , 1253 through 1975.

S5 14 Drug Arrests , DAP , 1976.

S55 Total Volumes in City Library , Letter Feb. 77
from Laredo Pub l i c  Library , 1365 through 1975.

S56 Number of Doctors ’ Offices , CSC , 1963 through
197U- .

S57 Number of Doctors ’ Emoloyees , CSC , 1965
through 19714.

SS 3 Number of Taverns and Restaurant , 05 , 1965
through 19714.

S59 Number of Tavern and Restaurant mr l-ovees ,
060 , 196 5 through l 7 ~~.

S60 Number of Auto Dealers and Service Stations.
C&0 , 1965 through 197 14 .

129
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Indicator Title/Source e

S61 Number of Auto Dealer and Service Sta t ion
Employees , C60 , 1965 through 197 14.

S62 Number of General Merchandise Employees , 230 ,
1965 thr ough 19 7 14 .

S63 Number of General Merchandise Retail Stores ,
060 , 1965 th rough 1274 .

S64 Labor Force , COO , 1063 th rough 1975 .

565 Total Bank Asse t s ,  COC , 1366 and 1963 through
1975 .

S65 Number of Wholesale Grocery Companies , C 5C ,
1365 through 19714.

S57  Number  of Wholesale Grocery Employees ,
19 65 through 19714.

S6 8 Number of Trucking and Warehousing Companies ,
050 , 1965 th rough  19Th .

569 Number of Trucking and Warehousing Employees ,
060 , 1965 t h rc u zh  l97~~.

S70 Number of Urban Passenger Transport mrloyees ,
050 , 13 65 t h r o u g h  19Th .

S71 Savings and Loan Total Asset s , Oll , 1371
th rough  197 S.

5 7 2  Motor  Vehicle Registrations , CO- C , 1353 through
1375.

S73 Telephone Connections , CO-C , 196 8 t h r o u g h  19 7 5 .

S7~ Elec t r ica l  Connec tions , CC C , 1958 th rou gh  1975 .

S7 5 Gas Connect ions , CCC , 1968 t h rough  1 9 ’ S .

S°6 Water Connections , ~~0 , 1253 throuch 1-375 .

S77 S tuden t s  at Laredo Ju n i o r  Col lege . L~~ UB, 19~~Ot h r o u g h  1975 .

129



Indicator T i t l e /SourceC

S78 Graduate Education Divis ion  Students  at Laredo
Junior College , LJCYB, 1970 through 1975.

S79 Total Police Hours Expended , LPDAR, 1968
through 1975 .

S80 Total Police Assigned , LP D A R , 1969 throug h
1975.

S3l Percent Manned Laredo Police Force , IR DA R ,
1969 through 1975.

S82 Total Traffic Accidents , LP OAR , 13 67 t h rough
1975.

S83 Tota l  Gu i l ty  of T r a f f i c  Vio la t ions , L?DA R,
1967 th rough 1975. -

2814 Total Arrests for Criminal Activity , LF DAR ,
1967 th rough  19 7 5 .

S85 Dollars of Expor t s ,  CCC , 1971 through 1975 .

S86 Dolla rs of I m p o r t s ,  COC , 1971 through 197 5 .

~The fo l lowing abbreviat ions  are used throughout this
appendix:

1. 050 , County and Ci ty  Data Bock.

2 .  -000 , Laredo Chamber of Commerce Annual  R e p o r t s .

3. CPS , Federal Information xohan~ e System County
Program Summary.

14. CR , Construction Reports , Housing Authorized by
Bu d ding Permits and Public Contracts.

5. DAF , Sou th Texas Development Counc i l  r ug A b u s e
Plan.

6. FOSS , Flow of the Rio -Grande and Related. ata .

130
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7. LJC’SB , .areic Junior College Year 9ook.

S. l?DAR , Dare-d o PolSc e Dec-art-cent Annual ?er ort .

9. ROE , City of Laredo, Texas. Recort of
Examination. 
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APPENDI X D

FF :C ALS I N T E R V I E W E D
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Officials nterviewed

Ma 5o r Genera l  (Ret.) Milton F. Adams
Laredo Chamber of -Commerce

M r .  W i l l iam Bou d.in
Laredo  Times  N ew sp ar e r

Mr. A. J. Lope:
Assistant C i ty  Sec re t a ry , Dared-c

Mr. Bias Martines
Communi ty  ev e l o rm e n t  Cou n cil , Dare-d. c

M s .  Le tvo ia  F-a ac ios
Lare do Chamber of  C o m m e r ce

Colon el (Ret.) Iaillard P. Peck
Airrort Manager , Laredo

Mr. Fernando 3i~ -o:
Laredo Time s Ne’-:sc ac-er

Se rgeant  A. S. Rome ro
Records Bureau , Laredo Police ec-aroment

Mr. Frank S a l d a na  —

Te xas Water Oualitv Board , Laredo

Mr Luis F. Icca
ec-uty Fire Chi ef , Lare do

133 
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:ndica tor  -Char t s

SCI Mc. of S dg . 102 Collar ¶~~~ Permi ts  :3sue~d 2 7a ue of S l d g . J

(: 0~~~
3) 

/

5 3 0  1

— ~ I l l I l l I l l I f  0 i l l I l i l l i l l

- 333 Tota 5a-’.-z S~~ T axes Assesse d
- Dec-osots (5m:llions) 7 a .  (3mn:ssions )

1 3 - )

2 3 0 3 0 

-

3 I l I l l I l i l I l  I I l I f l I l I l I l
6 5  6 7  6 9  ~~l 73 75 65 ~~ 6~ 
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105 Tax R at e  S0 3  Clvi: er.ter
3 Sw I m m i n g  Pool ~~~
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50-
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1J~ Fire Prot. 308 lenera Oov ern—
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) 0 0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Ex~ enditures 

I
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Captain Cardinale graduated from Newark College cf

Eng ineering in June , 196 9 , wi th  a Bachelor of Sci:~nce

degree in Mechanical Engineering . He received his co~ m is-

sion through the Reserve Officer Training Pro gram ~nd

entered active duty in Se~ tember , 1969. His initial

assignment was to the 6940th Support Group (USAFSS) , Good-

fellow AF B , Texas , as a Civil Engineering Officer followed

by tours cc the 6986th Security roup (USAFSS), Wakkanai

AS , Japan ; 6921st Security Wing (USAFSS), Misawa AS ,

Japan ; El7lst Combat Support Scuadron , Kwang Ju AS , Kor ea;

2750th Civil Engineering Scuadron , Wright-Patterson APS ,

Ohio , and in May , 1975 arrived at AFIT School of Systems

and Logistics. Captain Cardinale ’s next duty assignment

will be within the Engineering and Services Directorate ,

Headquarters Tactical Air Command , Langley ARE , Virsinia.

Captain Kohn graduated from Oklahoma State

University in January , 1971 , with a Bachelor of Science

degree in Civil Engineering . He received his commission

through the Officer Training School Program and entered

active duty in April , 1971. His initial assignment was to

the 14787th Air Base Group , Duluth International Airrort ,

Minn esota , as a Civil Engineering Officer , followed by

tours to the 23rd Air Division , Duluth International Air-
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port , Minnesota; 719th Aircraft Control and Warning

Squadron , Sparrevohn Air Force Station , Alaska ; 2750th

Civil Engineering Squadron , Wright-Patterson ARE , Ohio ,

and in May , 1975 arrived at AF:T School of Systems and

Logistics. Captain Kohn ’s next duty assignment will be

within the Engineering and Services Directorate ,

Headquarters Pacific Air Forces , Hickam ARE , Hawaii.
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