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INTRODUCTION A~TD BACKGROUND

.__J
Planners; of Army activities such as tril.4tn’-y coflstruction, op’~r—

a ti on  of installations , and conduct of traininr exercises hove cnu—

~~~~~ sideted the environeent when i~a:in~ decisions for decades. T~ &’~;e

~~~~~ con~ idc~rations usually took the form of a~inptin ~ the act~ on tc t~ e
e’~

•
~~ ~~~~ demarrJ~. of the loca~. set t ing . Onl y r a r e l y  has t !c  p r i r~’.rv  ~oa1 of ~n

Army hii l i t ary  a c t i v i t y  been to alt. n~ the  environrient  r a d i c a l l y .  ~~~
requirements  of the T ht i on a l  Env i ronmen tal P o ] i c y  Act  & 1 c °  (~~~L .)
ha’.’e re.focbsecl this  cnv~ ronn n t a l  c o n s i d e r a t i o n .  The p e r sr ec t~~v~ c f
envi ronmenta l  “ considerat : i.on ’ has also ch~~ c~cd . In r esponne  ( n  • P
200-4 , which adopts  these r equiremen ts  to th c  P.rny,  a much nore
rigid , sys temat ic  considera t ion of the  env i ronmen t  must be per ’;’e~~.

The requiremen t to prepare  an Env i ronmenta l  Impact  St~~tcnent
(E1S) which di~ cusscd those actIons which ucre sigr~if~ c~ nt cnou~:h to
po ten t i a l ly  a l t e r  the e r n u ir o n~~ent  r cq u i red  an openness not ce’imou
among goverr.ment agencies. Further , the en em a! leg~ s~ ation c’ id  n r t
specif y exac tly what ‘~ia~ to be examined , nor did it ‘~ircus~ the forr
tha t  the EI~ should ta !~e. Subr equent  Ex ceut  ive Orcfets and the Presi—
den t’s Council on E n v i r o nm e n t a l  Ou c i lt y  gu ]Jnes fc . r the  prepar a-
tion of such documents  hel ped ~~~~~~ some o~ these questions. The
fo rm of the EIS and general  scope of coverage was ~~~ established .
This did not , however , tell gcvernricnt  agencIes , i n c l u d i n g  the Army,
110W to examine the envIrorceent. ~cither did any of thcae supp le-
mentary regulations really indica te W1{O should carry out the stud y
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leading to an EIS, although it was declared that the approach should
be “interdIsciplinary” (1). An interdisciplinary appr oach requires
that persons knowledgeable of the biophysical and socioeconomic envi-
ronment being affected and the project being assessed be used in the
assessment process.

At this time , few governm ent agencies or departments had the en-
vironmen tal comp lement of such an interdisci plinary group available .
One common source of such expertise was the engineering consulting
firm . Planners and decision makers were used to dealing with these
consultan ts, and many cortracts for EIS preparation were , and are ,
placed with such firms . Such pr ivate businesses were probably no
more knowledgeable than governmen t personnel with respect to the spe-
cif ic environment in question , but they had the capability of adding
temporary personnel in almost any specialty in immediate response to
a par ticular need . This mode of response was not generalJy availab3e
to goverrnent agencies , and is still not usually permitted .

How did these firms attack the problem of the content of an FIS?
They did it in much the  same way i t  was done within agencies——an ad—
hoc or “off the top of the head” procedure . Lacki ng guidance  as to
content or depth of coverage , the EIS became , over the course of the
first few years of NEPA, a weighty tome , or even multi ple volumes .
These hundreds and thousands of pages were expensive to produce , and
took months or years to complete , and still did not address the pri—
uiarv points of an EIS adequately. FIf ty percent or better of the in-
formation included in. such documents contained useless information.
So many agencies had important projects in abeyance , thoug h , that
funds were made available for this work. Such massive documents
becam e the norm for an FIS in many areas. Decision makers neither
had the tine nor the interest to wade through hundreds of pag es to
locate the precious little information useful in making a decision.
But was It possible for an agency to produce a legally and morally
suffic ient FIS internally? Could much of this cost be eliminated by
using agency personnel already familiar with the action?
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DE VELOPMENT OF THE ENVIRO HMFN TAL IM PACT COMPUTER SYSTEM S

Rat ionale

In response to this type of ques tion , the Cons truc t ion
Engineering Research Laboratory of the Corps of Enginee rs (CERL)
began work , in late 1971 , to dev elop proc edures wher eby Army
personnel cou ld pr epare and rev iew EIS ’s themselves , with a minimum
of outside assistance. By this time the assessment called for by
NEPA to determine if the action was potentiall y “significant ” had
become , in the Army as in m any othe r agenc ies, a formal document in
its own right. The rnv~ ronmental Impact Assessment (ETA) was first
suggested , then requi red , to follow the same format as the FIS.
CERL’s charg e, then , inc luded EL~’s as well as EIS ’s, thus coverin~’
an ex tr emel y wide range of scope and signif icance requir ed by the
procedur es eventually develcped .

Wi thin the Army , major  commands place slightly vary ing burdens
on field personnel to prepare for mal , written assessments in the
forma t requir ed by AR 200—i. Vhether written in this format or n ot ,
though , the considerations are supposed to be similar. It was es—
pecially s t r ong ly believed tha t  these more p re l imina ry  exa~~inations
of environmental impact should be able to be done by Army p e r s o n ne l
with a minimum input from outside specialists. Since written ETA ’s
are ten times more frequent in the Army than are EIS’s, sav ings In
personnel time and cos ts are poten tiall y even grea ter in the VIA than

• in the EIS process.

Several shortcomings were identified in the EIA/EIS proc edures
which had evolved without real direction. The direct dollar costs
were felt to be excessive. Capital outlay by the ~rmy for approx~ —
mately 690 written EIA ’s and EIS’s per year was cons erv ati vely esti-
mated to average 12.4 million dollars per year. Time delays of 12 to
24 months were seen in many cases. Part of this time was needed for
the contractor to undertake the detailed studies dc~ tned ncces~~ rv for
the preparat ion of a complete document. Depending on the ~;tage  of
completion of the projec t , however , cost escala tIons c’ue to inflation
were often several times the direct . cost of the EIS preparation . For
all these reasons , among others , the exIsting procedures , or lack of
them, were identified as excesslvei y costly.
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Other problems concerned the coverage of the document , itself.
The challenges to the accuracy of an EIS were always pointing out
some area of consideration that had not been included . Each agency
of the government seemed to be able to identify , in the EIS’s of
other agencies , serious shortcomings which affected them . The pro.-
cedures developed as a result of CERL ’s research would have to be
comprehensiv e enough to include all reasonable areas of impact. Fur-
ther , this comprehensive product would have to be capable of being
used by Army military and civilian personnel of widely varying back-
grounds and educatIonal attainment.

• Approach

A basic premise was made by CERL researchers at the very begin-
ning . This assumed that it was feasible to divide the actions of the
Army into discrete activities , and that these ac tivities could then
be r eaggregated as necessary to describe a particular action. A
second r~ajor as sumpt ion  ~as made that the “human environment ” cou ld
be sim ilarly divided into its characteristic parts , or attributes.
Thus , if bo th pre mi ses we re ac cept ed , environmental impact could be
exam ined as if it wo re a ma s si ve ma t rix , with activities along one
axis , at t r i b u t e s  al ong the other , and the impact of their coincidence
at their intersection. In basic concept , th ere is a parallel to the
matrix developed several years earlier by the Ceogolog ical Survey
(2) ,  though the Army “matrix ” was several times larger initiall y.

As devel oped , Army activities were grouped into 9 broad areas.
Cons truc tion , Training , Operation and Ilaintenance (of installations),

• Research , Development , Test & Evaluation , and ~ission Change are ex-
amples of such areas. In all , approx imatel y 900 different Arm)’ ac-
tivities were developed . Examples of construction activities are
shown in Table 1. The list is open—ended , and may be expanded if
necessary to adequa tely describe an emerging area of military activ-
ity. The context of the continental United States was generall.y as-
sumed when de~ cloping these activities , but they will app ly ie 11 to
almos t any peacetime sphere of action .

Environmen tal attributes were also developed within a general
context of the continental United States. The biophysical and socio-
economic environment was categorized Into 700 attribute s . These were
placed in 13 areas , such as ecology (biology) , water quality, air
quality, eco nomic s , ear th sc ience , and noise . Examp les of ecology
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Table 1. Activities , as included in EICS , which are involved
in a small military construction project. Activities and num-
bers are the same as those on the matrices in Figure 1.

1 n a t u r a L  s e ttin ) 2 qa m r  a n i m a L s
3 ~ame f i s h  4 rar ’ or e n d ar ~~er e~J s p e c i e s
S i n c r e a s e  in u n i e s i r a b t e  Sue c i e S  10 imp ~ ct s on oarn ’~ an i~~a L s

1 1 encrc ,ac h m e it on n a tura l h.i)i t a t S ~? t h r t a t c n e d  sp ecie s

Table 2. Attributes included in EICS for Ecology for use in
considering potential impacts. Attributes and numbers are
the same as those on the matrices in Figure 1.
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attributes are shown in Table 2. The “matrix” thus developed must
consider at leas t 630 ,000 potential impacts generated by 900 ac tiv-
ities on 700 environx~en tal attributes. Since it was desirable to be
able to cons ider each of these rela tionships in l ight of ind ividual
projec t spec if ica ti ons , geographic loca tion , season of th e year , type
of units involved , etc., the number of variations present brings tic

total number of impacts which must be examined to several million.

Since no personnel could be asked to examine these several mil-
lion rela tionships ind ividua lly , the Environmental Impact Computer
System (EICS) was developed (3). This system selects , from among the
impacts covered , those applicable to the project , loca t ion , and r~i~’—
nitude of the action under consideration. The results are given to
the user in the foim of a set of matrices , and are scored by the
“need to cons ider ” that particular relationshi p (F i~’ 1). The sever-
ity of impact is not generally predictabl e through the bas ic FICS ,
however , but must be estimated by the preparer of the ETA/ElF . A p-
proximation of the ma~’nitude of an impact re uires specific back-
ground informat ion and m a t h em a t i c a l  models  not  genera l ly a v a i l a b l e
e i the r  to the Army or to o ther  document  p r ep a r e r s .

One q u a n t i t a t i v e  model , the  Economic Impact  Forecast System
( EIF S) ,  has been p repared  b y CE~ L fo r  Army i ise.  This was poss ib l e
onl y because na t ionwide  da ta sourc es ex is ted whic h could  be used for
the back ground .  EIFS has proven especial l y u s e f u l  be cause economi c
impac t is a consideration in most actions , and is an area whore qua n-
tif ica t ion is tradit ionally expected .

In addition to the indication of the need to consider an area ,
supp lemental parts of tICS give other information and guidance to the
user. Each of the attributes is comp le tely def ined in a separa te
handbook (4) where examp les of types of impacts and interactions with
other attributes are also covered . An explanatio n of each type of
impac t is also re trieved , as are parall el suggestions for the avoid-
ance or minimization of impact. If impacts are considered
unavoidable in the practical sense , this judgment i.s given for use in
the ETA/EIS . Current modules of FICS i n c l u d e , as well , r e f e r e n c e  to
pos it ive ef fec ts , especially those which are not intended or not ob-
vious to the p lanner or engineer.
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Figure 1. EICS impact matrices for a small construction project.
Numbering of activities and attributes corresponds with numbers
in Table 1 and Table 2. Score of “A” represents greatest need to
con s ider , “B” and “C” show lesser need . Figure lA includes all
potential impacts on the attributes. Figure lB illustrates the
reduction in potential impacts when filter questions have been
answered to reduce extraneous impact presentation.
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FIELD APPLICA ~1 OF EICS

For which sorts of actions was the EICS intended to be applied ?
The comprehensiveness of the system was designed with the larger
project in mind . Especially logical is its use on actions suspected

• or known in advance of assessmen t to be wide—ranging or environ-
mentally controversial. In practice , a decision is often made in a~ —
vance of formal assessment that a full—fledged EIS wi ll be needed to
answer questions that have already arisen. Particularly
controversial , in the military activity context , is the ongoi;ig re-
alignment of installations , functions , and personnel. tICS has been
utilized for analysis of these problems , and has generall y been of
considerable u t i l i t y  in p o i n t i n g  out c o n s i d e r a t i o n s  in areas not
within the personal expertise of the team conducting the i n i t i a l
study.

• Application has also been made to major construction projects ,
including troop housing’,, family housing , and test site eroposals.
Other applications have been to installation ongoing operations as—
sesstnents , trai ni ng program rcorgani z~ tions , and a variety of smaller
c o n s t r u c t i o n  projects. Applicability to construction projects: is
even more log ical when the  p l a n n e r  is choos ing  among several  possih i~e
sites fo r  a proj ec t .  tICS assists in pointin g out potential pr ohl ’ns
associated with each site. The p lanner  ray then assess the sites ,
and rank them in order of acceptability. Or , tICS may indicate ,
after examination of the output , that several sites are equally ac-
ceptable from an environmental point of view. This relievcs the
planner of some concerns at this stage , or reduces the uncertainty
factor greatly.

User Proced ure

Wha t procedure does the planner , or other preparer of an FIA or
EIS fol low to use the ETCS? Since the system has been released for
interim use while research is still taking place to develop associ-
ated nod ules of the systems , CERL proc esses requests for output at
this time . The EICS user manuals for construction ( 5 )  and for mis-
sion chan ge , operations & maintenance and training (~~) con ta in
detailed instructions to the user. Questions are as~ cd in the manu-
als concerning aspects of the proposed action , its location , and the
surround ing environment. These questions are designed so that they
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may normally be answered by non—specialists following a visit to the
si te , examination of topographic maps of the vicinity, and brief con-
sultation with installation personnel possessing specialized Input .
In any case , if a question should be unanswerable , input may be made
without that answer. Input forms, with the question answers , are
then mailed to CERL according to instructions in the manuals.

What is the purpose of these questions? They represent a way to
save effort for the assessment preparer through reducing the nu~ h:~r
of potential considerations presented by tICS. Earl ier , we pointed
out that EICS was capable of relating Army activities to the environ-
ment in several million ways . No person can he expected to examine
them all. The computer , however , does so very rapidly, and rela-
tively inexpensively. Information supplied by the system user on the
input form allows the computer to select from among these re-
lationships the tiny fraction most app licable to the action unier
consideration. Thus , this  user may be shown the few hundred——or , in
a larger ac tion , few thousand——potentially important impacts. Fi~~ure
1 represents actual EICS output showing the difference between an un-
filtered and a filtered matrix .

What mus t the user do with those potential. impac ts? Ideall y.
they will serve to plan and focus the examination which must take
place before a document is prepared . tICS output does not do the
writing of the EIA/ EIS. A person , or group , must still do so. They
must determine if the activity predicted to cause a problem will tn~ e
place at all. If not , then it will cause no impacts. Does the at-
trib ute which is pred icted to be impacted exist at that site? The
preliminary “fil ter” questions cannot cover all possible site charric—

teristics , so certain of these attributes may not he present on the
actual site. If they are not present , then no impact can be postu-
lated . In this manner , the potential impacts presented by EICS cmv
be reduced to the most likely and serious . These are then Jiscussed
as the main body of the E I A / E I S .  The kno~iledgeab le  hum an  a t  t he  end
of the c h a i n  is s t i l l  the u l t i m a t e  filter determining the problems
which are important.

~~~ licat ions to Date

Who has used tICS? First , Army civilian and military personnel
at all levels have used all presently available modules of the
system. These include installation facility eng i.neer and training
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directorate personnel , as well as those in major command headquarters
and in various research organizations . tICS has also been app lied by
contrac tors retained by the Army to prepare assessments and state-
ments by spec ifying in the contractor ’s scope of work that tICS
output should be examined to identify all major potential impact
areas be fo re  s i t e — s p e c i f i c  i n f o r m a t i o n  is collected and before  an
hoc group decides ind iscr im ina tely the majo r  impact a r ea s  to be in-
ves t iga ted . Also , the LICS ou tpu t  has been used , p r io r  to r e t a i n i n c ’,
a contrac tor , to identify major problem areas of the  i n v e s t iga t i o n
and then specif y these in the scope of work. A potential for savings
in the Army exists through emp loying either of the above methods as
compared to the traditional general specifications.

What cost—savings may he expected through use of tICS? Our cx—
• perience indicates that they may be considerable in some cases , an~I

small in others. The largest savings nay be projected for those
larger projccts where the nature of the activity and its impacts are

• generally unfamiliar to those preparing the ETA/ FIS. The “focusing ”
effec t, here , is estimated to r e su l t  in cost savings of about  5O~~.
Time savings may also be evident. Contractors familiar with the
system nay wish to make its use a part of their contract , and this
has been done in several cases. Fewer economies are app~ rent t’~en
the system is app lied to very small or very large projects. Uben
small , or routine , activities are covered by tICS , only a fraction of

• the potential effects will be determined to be likely or probable in
any one case. In such cases it may he acceptable for one accession
of EICS to be made for a category of a c t i o n s  taking p

~ 
ace in one ~ en—

eral se t t ing , and then consulted from time to t~ r1a when brief assess-
ments are prepared . When very e:~tensive actions having very severe
impacts  over wide areas  are assessed , mast  of the cost of prep aring
the EIS may be f i e ld  s tudies  which d e t e rm in e  j u s t  what the b as e l i n e
condi t ions  a r e .  If such st u d i es  accoun t  fo r  most of the  c o n t ra c t o r ’s
costs , then the sav ings to be derived f r o m  focus ing  on cer t a i n
impacts are a lesser propor tion of the t o t a l  c o n t r a c t  co s t .

FIELD APPLICATIO N OF EIFS

The e s t i m a t i o n  of economic impact , t h r o u g h  EIFS , was t he  f i r s t
area where q u a n t i f i e d  e st i m a t e s  of impact  were aL t e mp t e d . I t  a lso is
being mainta ined t e m p o r a r i l y  b y CERL. Reques t s  f o r  it s  use nay he
directed to CER L or to the env i ronmenta l  o f f i c e s  w i t h i n  TRADOC or

L .

~
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FORSCON head qua r t e r s .  This system is in teract ive , wi th  telephone
• connec tions being possible by offices with appropriate computer ter-

minals. Af ter access is gained , the user is queried about the num-
bers of personnel affected , their salary, their status as civilian or
military, changes in installation procurements , if any , and other
pertinent input information as described in DA PA’1 2O~)—2 (7). An es-
timate of the magnitude of economic impact on the local economy is
then re tu rned  within seconds to the use r .  Any reg ion of the lj ni ted
States may be so examined , and the us”r aggregates the reg ion to fit
the nature and location of the project. This subsystem has received
very wide usage by the Army , and other DOD and gover nment offices ,
for hundreds of possible actions , including thousands of alternativ -n
to them . Current costs are only a few dollars per use, a savings of
several hundred to several thousand dollars over other techniques.
In fact , EIFS has mad e possible routine examination of the economic
impact of every a c t i o n  including those previous ly  be l ievel  too small
to bother  assessing . Total  cost savings to the Army is e s t i m a t e d  at
well over .5 mill ion dol la rs  per year .

SUl~ IARY AND CONCLUSIONS

Lessons Learned

What has been learned by field use of computer systems for envi—
ronmental assessment? First , the value of such systematic exam-
ination of environmental  impacts has been shown many times over.
Almost any written EIA or RIS may be mad e more complete and more re-
sponsive to the legal and moral  commitr en ts  r e q u i r e d  of the Army by
legisla t ion , executive orders , and Army r e g u l a t i o n s .  Personnel  with-
out proper educational background or knowledge of the project and the
affected environmen t, or ad—hoc group s organized to put toc’c’h er a
quick documen t rarely have the outlook necessary to utilize tICS ini-
tially. Such a group will probably best relate to a handbook metbel
such as DA PAM 200—1 (8). Contractors and consultants are often ahic
to make excellent use of tICS produc ts , and may be able to real ize
time and cost savings through its use . Improvement in the quality
and completeness of the resulting EIA/EIS may be the single most ob-
vious result of its use. As more persons become trained , however ,
and familiar with the system , savings will be realized in personnel
time as well , bo th in length of t ime requi red  and in the numbers  of

— 
_
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hours spent in analysis of tics output and preparation of the EIA/EIS
document .

Have problems a r i sen?  The basic d i f f i c u l t y  we have seen is that
EICS does too good a job of bring ing up potential impacts. Those

• persons who have treated the EIA/EIS process as an exercise in paper
s h u f f l i n g , wi th  l i t t l e  spec i f i c  cons ide ra t ion  of the purpose  of the
assessmen t , frequently see p r e s e n t a t i o n  of this large number of po-
tential problem areas as an added burden. If personnel are few , and

• already burdened with other duties , it may not be possible for them
to do a better job of assessing actions . If it is possible for their
supervisors to believe in doing a hatter , but net neces.s.iriiy faster ,
job , then EICS certainl y allows this. Improvement of quality and

• 
• thoroughness is clearly the most common effect of tICS application ,

assuming personnel so tasked are allotted adequate time to do a r ood
• job .

• Because of simp l ici ty and ease of u se , rap id  access , and avail-
ab i l i ty  of r eg ional ly  s p e c i f i c  economic b a s a l  inc i n fo r m : ’t i on , tb e

• EI.FS continue s to he very u s e f u l  fo r  v i r t u a l ly a l l  E I A / E L S ’ s re-
qu i r ing  economic consideration r e g a r d l e s s  of  the turnaround time re—

• qu i red  to comple te  a document .

• ~~~ p ing_Abreast

What may be expected to change in the f u t u r e ?  The n a t u r e  of
Army military activities may he expected to change to accommodate new
weapons systems and new t a c t i c s .  DIGS can c e r t a i n l y  accommodate  suck
changes, and allow assessment of the peacetime training effects of
the new procedures. All activities of the governmen t , including the
m i l i t a r y ,  wil l  ce r t a inl y be expec ted  to manage the real prop erty al—

• located to thorn in a responsible way.  Public  s c r u t i n y  of Army activ-
ities can only become more intense. Development  of tools such as the
E n v i r o n m e n t a l  Impac t  C o m p u t e r  Sy s t em  and its as soc int -d c n m p a a e n L s
will assist Army personnel and consultants to predict , and therefore
be able to minimize , those adverse environmental effects “kick nic’,kt
p o t e n t i a l l y  in t e r f e r e  with a p a r t i c ul a r  Army miss ion .  In add ~tian ,
legal r e q u i r em en t s  ,are c o n s t a n t l y changing. E n v i r o nm e n ta l  legis-
la t ion  is being reviewed and new p r o v i s i o n s  and i n t e r p ret a t i o n s  of
NEPA are being prepared . Development and adptation of tICS and other
systems to mee t newly arising act ions must continue if this goal is
to be assured .
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