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INTRODUCTION
Theeffectsofactionsthatarenotaccountedforinthenormal
markettransactionsneedtobeconsideredexplicitlyinthe
decisionmakingprocessonprojects.Theseeffectsaretobe
identified,assessed,andevaluatedagainsttheeconomic
advantagesarisingoutofagivenaction.Inthiscontext,the
environmentalimpactappraisalsareconsideredthefirststepin
theprocessbecausetheygiveanopportunitytomantoconsider
theeffectsofhisactionsontheenvironment.

Economicdevelopmentistheresultofthe
interactionbetweennaturalresourcesandtechnologysupported
byanddesignedforpeople.Peoplearethecentrefor
development.Therefore,itisrightlysaidthatallhumanactivity,
beiteconomic,socialoranythingelseisessentiallydirectedat
satisfying“needs”and“wants”ofmanthrough“altering”and
“using”environmentalresources.

TYPESANDENVIRONMENTALDIMENSIONSOFA
PROJECT
Broadly,therearetwotypesofprojects.Thefirstonerefersto
thoseprojectsthatproducephysicalgoodslikecement,steel,
paper,chemicalsetc.Theseprojects,infact,convertthenatural
resourcesintosaleableandexchangeableproducts.Infact,these
projectsinflictalargenumberofphysicalchangesand
disruptionsonenvironmentand,hence,disturbtheenvironmental
andecologicalbalance.Environmentalistsaremostlyconcerned
withsuchtypeofprojects.Thesecondtypereferstothosethat
produce/rendervariouskindsofservicessuchashealth,
education,transport,energy,defense,lawetc.Suchprojectsalso
coveractions
likelandreforms,agriculturalextension,services,salespromotion
campaigns,etc.Projectsofthesetypesarenon-physicalinnature
andtheydonotdirectlycauseanyphysicalchangesinthe
environment.However,theybringaboutsignificantchangesoffar
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-reachingconsequencesonvalues,attitudes,lifestyles,social
relations,andsoon.Theneteffectofsuchprojectsisthe
creationofnewwantsandneedsinsociety.Theyultimately
promoteconsumerism inthesocietyandtherebyincreasethe
numberofmanufacturingprojects.Thus,bothare
interrelated.

Eachprojecthastwodimensions:(a)the
intendedobjectives–theyarealsocalledstatedgoals/benefits;
and(b)theunintendedconsequences.Theyarealsocalled
externalitiesorsocialcostswhichareunplanned,unwanted,and
unanticipated.Environmentalmanagementorplanningisthe
studyoftheunintendedconsequencesofaproject.Itspurposeis
toidentify,examine,assess,andevaluatethelikelyandprobable
impactsofaproposedprojectonenvironmentand,thereby,to
workouttheremedialactionplanstominimizethe
incidenceofadverseimpacts.Itisnotanti-developmentnorisit
againsttheprojects.Itsgoalisdevelopmentwithoutdamageor
leastdamage.

STRESSESONENVIRONMENT
Environmentalistshaveidentifiedfourtypesofdifferentstresses
orpressuresthatarebeingcontinuouslyinflictedonenvironment.
Theyare:
i)AtrophicStressReferstothereleaseofvariouskindsofwastes
intotheriverandotherwaterbodiesandtheirconsequentdrying.
ii)ExploitativeStressReferstotheexploitationofnatural
resources
endowmentforproductionandconsumptionpurposesthrough
agriculture,industry,extraction,fishingetc.Itisimportanttonote
thattherateofexploitationhasarelevancetothenature’s
capacitytoreproduce.
iii)DisruptiveStressReferstothephysicalalterationsinnature
resultingfrom suchactivitieslikeforestclearance,highways,
railways,factorybuildingsandsoon.Thesephysicalchanges
disturbtheenvironmentalandecologicalbalance.
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iv)ChemicalandIndustrialStressresultsmainlyfrom the
developmentsin“scienceandtechnology”andtheirappliedfields
likeindustry,warfareandagriculture.Thiscomprisesmainlythe
pollutantsandeffluentsofalltypes,radiationetc.

Strategiestofacethesethreatstonatural
environmentthroughpollution,destructionandover-usecanbe:
(a)preventiveor(b)regulatory.Itisinthiscontextthatthe
environmentalappraisalofprojectsisgainingsignificancewitha
hopeofachievingsustainabledevelopmentinharmonywith
environment.

MeaningandScopeofEnvironment
Theword“environment”isdefinedtoincludeeverythingexternal
to
man/organism.Itcoverstheregion,surroundings,or
circumstancesinwhichanythingexists.Itisbroadlydividedinto
twocomponents.Thefirstoneisthebioticorinorganicmilieu,
comprisingthephysicalelementslikeland,water,atmosphere,
climate,sound,odours,andtastes.Theyaretheinanimate
elementsofthehabitatsystems.Theotheroneisthebioticorthe
organicmilieuconsistingofanimals,plants,bacteria,viruses,all
otherlivingorganisms,andthesocialfactorsincludingaesthetics.
Theyaretheanimateelements.

Theisanotherdefinitionparticularlyrelevantinthe
contextofprojects.Here,theterm “environment”isdefinedas:

Thesurroundingzone(thespecificzonetobeaffectedbythe
project),allnaturalresources(physicalandbiological),andthe
humanresources(people,economicdevelopmentandqualityof
lifevalues).

Thisdefinitioniscomparativelymorespecific,
focused,andclear-cutthantheearlierone,whichwastoogeneral
andunfocussed.Thisismoresuitedtooperationalise,quantify,
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andmeasuretheenvironmentalimpactsofagivenaction.The
contentiousissueinthisdefinitionisthesurroundingzoneorthe
projectvicinity.However,adistinctionhastobemadebetween
the“legalboundary”whichisthearealegallyoccupiedbya
project,andthe“environmentalboundary”whichstretchesmuch
beyondthelegalboundary.Infact,thisisthe
areaaroundtheprojectthatislikelytobeaffected
environmentallybytheprojectoperations.Theextentof
environmentalboundaryforaprojectdepends,amongother
things,onthediffusionfactorslikewindspeedsanddirections,
elevations,etc.Itvariesfrom projecttoprojectandlocationto
locationforthesameproject.

Thereisyetanotherdefinitionofenvironmentasbelow:
Theexternal,natural,physicalandresidentialconditionswhich
affectmandirectlyandindirectlyandwhichare,inturn,influenced
byeconomicdecisionsandtechnologicaldevelopments.

Thisdefinitionimpliesacomplexinteractive
modelbetweenman,environment,andscienceandtechnology,
theoutcomeofwhichwillbeeconomicdevelopment.Asamatter
offact,projectsfacilitatesuchaninteraction.

Environmentalmanagement,aterm
encompassingenvironmentalplanning,protection,monitoring,
assessment,research,education,conservation,andsustainable
useofresources,isnowacceptedasamajorguidingfactorinall
theeconomicdecisionmakingprocessesondevelopmentor
otherwise.Subsequently,awidenetworkoflegislationcameinto
being.Now,environmentalclearancefor
allthemajorprojectsonthebasisoftheirEnvironmentalImpact
Statement(EIS)hasbecomelegallymandatory.

Environmentalresources/values(ER/VS)
Sincetheword‘environment’isanall-inclusiveconcept
encompassing
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everythingexternaltous,itisdifficulttooperationaliseand
appliestoparticularsituationsliketheprojects.Forthepurposes
ofoperationalisationandpracticalapplication,the
environmentalistshavedevelopedaconceptcalled
‘EnvironmentalResources/Values’(ER/Vs).Itisdefinedasan
aspectofenvironmentwhichisofbenefittoman.The
environmentalistshaveidentifiedandclassifiedvarious
componentsofenvironment(thatis,ER/Vs)intofourlevelsas
below:

(a)Level–1:PhysicalResources,coveringland,waterandair,
(b)Level–2:EcologicalResources,consistingofaquatic,
terrestrialandendangered(rare)species(otherthanman).
(c)Level–3:HumanUseValues,coveringtransport,agriculture,
water supply,recreation,mining,industry,floodcontrol,etc.
(d)Level–4:QualityofLifeValues,coveringsocio-economic,

culturalandaestheticaspects.
Thus,thewholeenvironmentisdecomposedintoseveral
operationallyfeasiblecomponentsforelements.Theseelements
canfurtherbesubdividedintoseveralrelateditems.Alternatively,
someotherenvironmentalistsidentifyandclassifythevarious
elementsofenvironmentbroadlyundereighttypes,whichare
calledEnvironmentalAttributes(EA).Theyare:(a)air,(b)water,(c)
land,(d)ecology,
(e)sound,(f)humanaspects,(g)economics,and(h)resources.
Eachonecanfurtherbesubdividedintodifferentrelatedelements.

Inthecontextofenvironmentalappraisalof
projects,onecanfolloweitheroftheclassifications,viz.,
EnvironmentalResources/values(ER/Vs)ortheEnvironmental
Attributes(EA).Asamateroffact,theycanbeevaluatedand
assessedindividuallywithrespecttotheimpactstheyreceiveor
thechangestheyundergoduetotheproposedproject.Since
therewillbeavarietyoftypesof
impactsofvaryingdegreesfrom aproject,thedecompositionof
environmentunitintovariousquantifiableelementswillenable
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theanalysttogivefocusanddirectiontohisimpactassessment
analysis.

Anenvironmentaleffectisconsideredasthe
effectofnaturalorfabricatedactions,whichalterenvironment
(asmeasuredbyphysical,chemical,andbiologicalparameters).
Ourconcernis,however,onmanmadeactions.Thenatureand
extentofenvironmentalimpactsincludingmagnitude,severity,
urgency,risketc.,ofaprojectintheultimateanalysisdepends
upon:

(a)Nature,sizeandtypeoftheproject:suchasmanufacturing,
services,agriculture,mining,logging,power,hardour,chemicals,
sugar,etc.
(b)Technology.
(c)Location/eco-region:suchasurbanorruralareas,coastal,
rivervalley,forest/hillareasoranyoftheeco-systemsas
describedearlier.

Environmentalimpactassessment(EIC)and
environmentalimpactstatement(EIS)
EnvironmentalImpactAssessment(EIA)andtheEnvironmental
Impact
Statement(EIS)aresaidtobetheinstrumentsthroughwhichthe
environmentalmanagementtriestoaccomplishitsobjective.The
basicpremisebehindtheEIS/EIAisthatnoonehasanyrightto
usethepreciousenvironmentalresourcesresultingingreater
lossthangaintosociety.From this,itfollowsthattheaim ofEIS
istoseekwaysbywhichtheprojectcanproceedwithoutany
irreparablelossestoenvironmentandminimum lossesifany,so
thattheneteffectwillbea
desirablegain.



DR.KAYNATTAWARPage9

EnvironmentalImpactAssessment(EIA)isdefinedas:
“Anactivitydesignedtoidentify,predict,interpret,and
communicateinformationabouttheimpactofanactiononman’s
healthandwell-being(includingthewell-beingofecosystemson
whichman’ssurvivaldepends).Inturn,theactionisdefinedto
includeanyengineeringproject,legislativeproposal,policy
programme,oroperational
procedurewithenvironmentalimplications.”AnEIA,therefore,isa
studyoftheprobablechangesinthevarioussocio-economicand
biophysicalattributesoftheenvironment,whichmayresultfrom
aproposedaction.
Ontheotherhand,EnvironmentalImpactStatement(EIS)is

definedas:

“Areport,basedonstudies,disclosingthelikelyorcertain
environmentalconsequencesofaproposedaction,thusalerting
thedecisionmaker,thepublicandthegovernmentto
environmentalrisksinvolved;thefindingsenablebetterinformed
decisionstobemade,perhapstorejectordefertheproposed
actionorpermititsubjecttocompliancewithspecific
conditions.”

TheEISisadocumentpreparedbyanexpertagencyon
theenvironmentalimpactsofaproposedaction/projectthat
significantlyaffectsthequalityofenvironment.TheEISisused
mainlyasatoolfordecision-making.Attimes,theEIAandEISare
usedinterchangeablyassynonyms.However,botharedifferent
activitieswithmanycommonalitiesandwithacommonpurpose.
ThebasicdifferencebetweenthetwoisthattheEIAiscarriedout
bytheexpertagencywhiletheEISasatoolisgiventothe
decision-makersindifferentformats.Asamatteroffact,theEIS
istheoutcomeofEIA.Itisbettertoconsidertheenvironmental
consequencesduringtheprojectplanninganddesignstageitself
sotoavoidhighercostsoffutureremedialactionsbyprudent
planningandearlypreventivemeasures.



DR.KAYNATTAWARPage10

ObjectivesofEIS:Toidentifyanddescribe(inasquantifieda
manneraspossible)theenvironmentalresources/values(ER/Vs)
ortheenvironmentalattributes(EA)whichwillbeaffectedbythe
proposedproject,underexistingor“withorwithoutproject”
conditions.

(a)Todescribe,measure,andassesstheenvironmentaleffects
thattheproposedprojectwillhaveontheER/Vs(again,inas
quantifiedamanneraspossible),includingpositiveeffects,which
enhanceER/Vs,aswellasthenegativeeffects,whichimpair
them.Directorindirectandshortterm orlongterm effectsareto
beconsidered.Thiswouldalsoincludethedescriptionofthe
specificwaysbywhichtheprojectplanordesignwillminimize
theadverseeffectsandmaximizepositiveeffects.

(b)Todescribethealternativestotheproposedprojectwhich
couldaccomplishthesameresultsbutwithadifferentsetof
environmentaleffects.Energygenerationbythermal,hydel,and
nuclearmodeswouldexplainthecaseinpoint.Further,
alternativelocationsarealsoconsidered.

GuidelinesontheScopeandContentsofEIS/EIA:Thefollowing
arethecommonlyacceptedpointstobecoveredinanEIA
study/report:

(a)Adescriptionoftheprojectproposedaction;astatementof
itspurposeandadescriptionofallrelevanttechnicaldetailsto
giveacompleteunderstandingoftheproposedaction,including
thekindsofmaterials,manpower/resourcesetc.,involved.
(b)Therelationshipoftheproposedactiontotheland-useplans,
policiesandcontrolsintheaffectedareaortheproject-vicinity.It
isnecessarytogainacompleteunderstandingtotheaffected
environment.Whatisthenatureofbiophysicalandsocio-
economiccharacteristicsthatmaybechangedbytheaction?
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(c)Theprobableimpactsoftheproposedprojectonenvironment
areaveryimportantaspecttobeconsideredindetail.Itis
necessarytoprojecttheprojectactionintothefutureandto
determinethepossibleimpactsontheenvironmentalattributes.
Thechangesaretobequantitieswhereverpossible.

(d)Alternativestotheproposedaction,includingthosenotwithin
theexistingauthority/agency.

(e)Anyprobableadverseenvironmentaleffectsthatcannotbe
avoidedandstatinghoweachavoidableimpactwillbemitigated.

(f)Therelationshipbetweenlocalshortterm usesofman’s
environmentandthemaintenanceofanenhancementoflong-
term productivity.

(g)Anyirreversibleandirretrievablecommitmentsofresources
(includingnatural,cultural,labour,andmaterials).

(h)Anindicationofwhatotherinterestsandconsiderationsof
governmentalpolicyorprogrammearethoughttooffsetthe
adverseeffectsidentified.

Asseenbyitspurpose,scopeandcontents,theEIA
isaverycomplexexerciseduetothefactthatmanyandvaried
typesofprojectsareproposedforanequallynumerousand
variedkindsofenvironmentalsettings.Eachcombinationof
projectsandthecomplexenvironmentalsettingsresultsina
uniquecausecondition-effectrelationshipswithregardtotheir
impacts.Therefore,each
combinationmustbestudiedindividuallyinordertoaccomplisha
comprehensiveanalysis.

MethodologyforConductinganEISStudy:Sofar,thereisno
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consensusonanyparticularprocedure.Thisisbecauseofthe
difficultiesinquantifyingtheeffectswhichareoftenintangible,
complex,andimperceptibleinnature.Itisdifficulttodevelop
meaningfulparameterstorepresenttheeffectsandtheir
quantification.Themajorproblemsinthisregardare:

(i)Thediffusednatureofimpactsbothovertimeandspace;and
thelagsinimpactsafterthecauseworked.
(ii)Anenvironmentaleffectisthejointproductofseveral
pollutants.
(iii)Inadequacyoftechniquestoestimatetheimpactsandtheir
costs.
(iv)Sincetheimpactsareimperceptible,peoplearenotawareof
the impacts.

Duetothecomplexproblemsinvolvedin
identificationandquantificationofeffects,allattemptstodevelop
quantitativeapproachtoEIA(includingthechecklists,matrices,
networks,flowchartrelationships,andmapoverlays)havebeen
essentiallysubjectivewiththequantificationdependingmostlyon
thebackgroundandbiasoftheinvestigatororobserver.

Atpresent,thegenerallyacceptedapproachfor
makingtheEISisanitem-byitem reviewofeffectsonthe
individualenvironmentalresources/values(ER/Vs),includingboth
theidentificationofER/Vs,anddescriptionandquantificationof
theeffecttotheextentpossible.Then,itispossibletogroup
theseeffectsinasystematicmanner.Thefollowingarethemajor
practicalstepsinthisapproach.
(a)Makearapidorquickscanningorappraisalofthebasic
environmentalresourcesviz.,land,waterandair,atthemacro
level,sayatthedistrictlevelinwhichtheprojectistobelocated.
Thisscanningismeanttoevaluatetheextentoffragilityand
exploitationoftheendowedresource-base,includingthehuman
resources.Thenrelatetheprojecttotheregionalenvironmentalin
broadterms.
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(b)Demarcatetheprojectvicinityorthesurroundingzoneofthe
project.Mapscanalsobeused.
(c)Identify,assess,anddescribealltheenvironmentalattributes
asgiveninatabularform earlier;ortheenvironmental
resources/values(ER/Vsunderfourlevels)asgivenearlier,
endowedintheprojectvicinity.Thiswouldgiveatotaldescription
oftheenvironmentbeforethestartoftheproject.
(d)RankorprioritisetheidentifiedER/Vsbytheirfragility,
importance,
relevanceandquality.Thiswouldhelptoconcentrateonthevery
significantitemsratherthanspreadingtheeffortstoothinlyover
alargenumberofitemsoflessersignificance.
(e)Carryouttheitem-by-item reviewofeffectsoftheproposed
projectonthealreadyidentifiedindividualER/Vsembeddedinthe
projectvicinity.
(f)Arrangeorgrouptheeffectsinasystematicmanner,
preferablyinaformat.
(g)Preparetheremedialplansformitigatingtheadverseeffects.
Theycanbe:(i)Corrective;(ii)Compensatory;or(iii)Enhancing.

Byfollowingtheabovepracticalstepssequentiallyin
thatorder,onecanmakeanenvironmentalappraisalofanytype
ofproject.ThroughEIS/EIA,theenvironmentalprotection
planningismadecompatiblewiththedevelopmental
perspectives.

SomeMajorIssuesinthePreparationofEIS/EIA:Thefollowing
arethemajorissuesreportedtobeencounteredcommonlywhile
conducingandpreparingtheEIS/EIA.Someoftheissuescannot
beresolved.Intheabsenceofbetteralternatives,theanalysthas
toaccepttheissuesastheyare.

•DeterminingtheEnvironmentalImpactsThisisthecentral
themein
anyEIS/EIA.Itisaverycomplexprocess.Attheoutset,a
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distinction
hastobemadebetweentheenvironmentalimpactandthe
changesin
environmentalattributes.Ourinterestisonthe“impacts”andnot
on
the‘changes’,whichnormallytakeplaceevenwithouttheproject.
Thedeterminationofenvironmentalimpactsinvolves:(a)
identificationofimpactsonenvironmentalattributesortheER/Vs,
(b)measurementofimpactsonattributes,and(c)aggregationof
impactsonattributestoreflectthetotalimpactonenvironment.

•WithandWithouttheProjecttheenvironmentalimpactsare
measurementofattributeswithandwithouttheprojectoractivity
ata
givenpointintime.However,thechangesintheattributestake
place
overtimewithouttheactivity.Therefore,theimpactmustbe
measuredintermsof“net”changeintheattributeatagivenpoint
intime.

•IdentifyingtheImpactsthenumberofattributestobeevaluated
is
practicallyinfinitebecauseanycharacteristicoftheenvironment
is
consideredanattribute.Therefore,theyhavetobereducedto
manageablenumbers.Thus,duplicative,redundant,difficultto
measure,andobscureattributesmaybeeliminatedinfavourof
those
thataremoretractable.Thisimpliesthatsomeattributes,which
are
difficulttomeasureorconceptualize,mayremaintobeexamined.
In
thiscase,biasandsubjectivityarelikelytobecreptin.

•CharacteristicsoftheBaseConditionsPriortotheActivity:The
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natureoftheimpactisdeterminedbytheconditionsofthe
environmentexistingbeforetheproject.Theassessmentofthe
characteristicsofthebaseisacriticalfactor.

•GeographicCharacteristics:Thesameactivityproduces
different
impactsonaparticularattribute;saywaterquality,overdifferent
geographicalareas.Thespatialdistributionofdifferentactivities
introducesoneofthedifficultelementsincomparingoneactivity
and
itsimpactwithanother.Thisissuebecomesparticularlycritical
while
makingchoicesbetweenprojects.

•RoleofAttributesThoughtheimpactsareconsideredthe
effectson
thedefinitediscreteattributesoftheenvironment,theactual
impacts
arenotcorrespondinglywellcategoriesed.Naturedoesnot
necessarily
respectman’sdiscretecategories.Rather,theactualimpactsmay
be
theeffectsofvaryingseverityonavarietyofinterrelated
attributes.
Theissueisoneofidentifyingandassessingthecause-condition
effect
inordertoworkouttheremedialmeasures.

•MeasurementofImpactIdeally,allimpactsmustbetranslatable
into
commonunits.However,thisnotpossiblebecauseofthe
difficultyin
definingaffectsincommonunits(e.g.,onincomeandonwater
quality).Inaddition,thequantificationofsomeimpactsmaybe
beyondthestateoftheart.
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•AggregationProblem Aftermeasuringtheprojectimpactson
various
individualattributesorER/Vs,oneencounterstheproblem ofhow
to
aggregateallimpacts(quantitativeandqualitative)thusassessed
to
arriveatasinglecompositemeasuretorepresentthe‘total
activity
impact’.Thiswouldinvolveexpressingthevariousimpact
measures
incommonunits,whichisverydifficult.Someuseaweighting
proceduretoaccomplishthis,whichisagainsubjective.Thereis
anotherassociatedproblem ofsummingupandcomparingwith
the
impactofanalternativeactivity.

•SecondaryImpactsSecondaryorindirectimpactson
environment
shouldalsobeconsideredparticularlyinrelationtothe
infrastructure
investmentsthatstimulateorinducesecondaryeffectsinthe
form of
associatedinvestmentsandchangedpatternsofsocialand
economic
activity.Suchinducedgrowthbringssignificantchangesinthe
natural
conditions.Similarly,therecanalsobesignificantsecondary
impacts
inthebiophysicalenvironment.

•CumulativeImpactsHere,cumulationreferstothesimilar
activities
spreadoverinallenvironmentalsettinglikehotels,beachresorts,
surfaceorundergroundmines,industrialestates,etc.Asingle
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individualactivitymayproduceanegligibleeffectonenvironment.
However,servicesofsimilaractivitiesmayproducesignificant
cumulativeeffectsoncertainaspectsofenvironment.Thisraises
the
questionofhowtodealwiththesesignificantcumulativeeffects.
Therefore,itissuggestedtoprepareanenvironmentalimpact
assessment(EIA)onbroadprogrammesratherthanonaseries
of
componentactions(e.g.,industrialestates,miningsector,
tourism industry,etc.).Ontheotherhand,alternatively,onecan
prepareand
EIAforaparticulargeographicalareawhereaseriesofsimilar
activitiesarelocated(e.g.,miningareas,coastallineforbeach
resorts,etc.).

•ReportingFindingsTheresultsshouldbedisplayedinsucha
waythat
itmakeseasyandcleartocomprehendthetotalimpactsofan
activity
from abriefreview.Itissuggestedtodisplaytheimpactsona
summarysheetinamatrixform.

Theknowledgeabouttheissuesasexplainedabove,
howevercomplextheyare,willbeusefulinunderstandingthe
processesandcomplexitiesinvolvedinpreparinganEIS/EIA.
SuchawarenesswillhelpimprovetheunderstandingofEIS,
leadingtomoreobjectives,informedandunbiaseddecision-
makingonactivities/projects.

ChoiceofaMethodology:Manyimpactassessment
methodologieshavebeendevelopedinthewesternindustrialized
countriesasaresponsetothevariouslegislativecontroland
regulatorymeasuresasalsotosuitdivergentenvironmental
situationsandpurposes.

Thechoicewilldecidethedepthofanalysistothe
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carriedoutinaparticularimpactassessment.Thechoiceofa
methodologydependson;(a)needsoftheuser,(b)typeof
project;itssizeandtechnology,and(c)location;typeof
ecosystem.

Dependingonthesefactors,onemay
bemoreusefulthantheothermethodology.Therefore,the
analystmustdecidewhichonewillbestfitforagiventaskand
situation.Thefollowingaretheimportantconsiderationsfor
makingachoiceon
themethodologyforpreparinganEIS/EIA.

•Use:IttheEISforadecisionorforinformation?Ifitisfora
decision,itrequiredgreateremphasisonidentificationofkey
issues,quantificationandcomparisonofalternatives.Ifitisfor
information,
itrequiresamorecomprehensiveanalysisandconcentrationon
interpretationofthesignificanceofabroadlistofpossible
impacts.

•Alternatives:Arealternativesfundamentallyorincrementally
different?

•Resources:Howmuchtime,skills,money,anddataareavailable?
Morein-depthandquantitativeanalysisrequiresmoreof
everything.

•Familiarity:Istheanalystfamiliarwithboththetypesofproject
proposedandthephysicalsite?

•IssueSignificance:Howbigistheissue?Thebiggertheissue,
the
greatertheneedtobeexplicit,toquantify,andtoidentifykey
issues.

•AdministrativeConstraints:Arechoiceslimitedby
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governmental
proceduresandformatrequirements?Somepolicyguidelines
may
ruleoutsometoolsbyspecifyingtherangeofimpactstobe
addressed.

ENVIRONMENTALIMPACTASSESSMENT
METHODOLOGIES
Theimpactidentificationandassessmentcanbemadethrough
severalways.Eachonerepresentsamethodology.Besidesthe
onealreadyexplained,therearesixotherdifferentmethodologies
intheliteraturebasedonthewaytheimpactsareidentifiedand
assessed.Acriticaloverviewofthemethodologiesisgivenin
Figure-1.

1.AdHoc:Thesemethodologiesprovideaminimum guidancefor
impactassessment.Theymerelysuggestbroadareasofpossible
impacts(e.g.,impactsonlakes,forests,etc.,)ratherthandefining
specificparameterstobeinvestigated.Thisisgivenexogenously
totheanalyst.

2.Overlays:Thesemethodologiesdependuponasetofmapson
the
environmentalcharacteristics(physical,social,ecological,and
aesthetic)oftheproposedproject’svicinity.Thesemapsare
overlaidtoproducea
compositecharacterizationoftheregionalenvironment.Noting
theimpactedenvironmentalattributeswithintheproject
boundariesthenidentifiesimpacts.

3.Checklists:Themethodologiespresentaspecificlistof
environmentalattributestobeinvestigatedforpossible.They
neednotnecessarilyattempttoestablishthecause-effectlinksto
projectactivities.Theymayormaynotincludeguidelinesabout
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howattributedataaretobemeasuredandinterpreted.

4.Matrices:Thesemethodologiesincorporatealistofproject
activitieswithachecklistofpotentiallyimpactedenvironmental
attributes.Then,thetwolistsarerelatedinamatrixform,which
identifiesthecause-effectrelationshipsbetweenspecific
activitiesandimpacts.Thematrixmethodologiesmayeither
specifywhichactionsaffect,whichattributes,ormaysimplylist
therangeofprojectactivitiesandenvironmentalattributesinan
openmatrixtobecompletedbytheanalyst.

5.Network:Thesemethodologiesworkfrom alistofproject
activitiestoestablishcause-condition-effectrelationships.Itis
generallyfeltthataseriesofimpactsmaybetriggeredbya
projectaction.Theydefineasetofpossiblenetworksandallow
theusertoidentifyimpactsbyselectingandtracingoutthe
appropriateprojectactions.

6.CombinationComputer-aided:Thesemethodologiesusea
combinationofmatrices,networks,analyticalmodels,anda
computer-aidedsystematicapproach.Sincethisisacombination
ofdifficultmethodologies,itisamultiple-objectiveapproachto;
(a)identifyactivitiesassociatedwiththegovernmentalpolicies
andprogrammes;(b)identitypotentialenvironmentalimpactsat
differentlevels;(c)provideguidanceforabatementandmitigation
techniques;(d)provideanalyticalmodelstoestablishcause-
effectrelationshipsandtoquantitativelydeterminepotential
environmentalimpacts,and(e)provideamethodologyanda
proceduretoutilizethiscomprehensiveinformationindecision-
making.

SUMMARY
Anenvironmentalimpactassessment(EIA)musteffectivelydeal
withfourkeyproblems;(a)impactidentification;(b)impact
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measurement;(c)impactinterpretation,and(d)impact
communicationtousers.Thesecriteriacanbeusedforanalyzing
amethodologyanddeterminingitsweaknessesandstrengths.It
alsohelpsinchoosingmethods,whicharemostappropriatefora
particularsituation.Theabovesixmethodologiesdisplayvariety
inconceptualframework,dataformatsanddatarequirementsas
wellasworkforce,monetaryandtimeresource
requirements.AnEIAteam canusemorethanonemethod.

FIGURE-1ANOVERVIEW OFEIAMETHODOLOGIES

S.NO. METHODOLOGY AREASOFUSEFULNESS DRAWBACKS

1. AdHoc Simpleandnotraining/skills

neededIn-depthandfocused

analysisonfew;Whenno

expertiseandresources

available,thisisthebest

Givenpreliminary

understandingProject’s

Restrictstobroadareas

only.Notallrelevant

impactscovered.

Selectiveandbiased.

Lacksconsistencydue

todifferentcriteriato

evaluatedifferentgroups
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effectsonenvironmentgiven

withoutanyweightingand

cause-effectrelations.

offactors.

2. Checklists Stronginimpact

identification.Effectivein

evokingpublicattention.

Simpleandeasyto

understand;Measurement

deficient.comprehensive.

Mostusefulatthestageof

initialEnvironmental

examination(IEE).

Scalingandweighting

subjective.Leaves

interpretationto

Decisionmakers.

Measurementdeficient.

3. Matrices Providescause-effect

relationsbetweenproject

activitiesandimpactson

variousattributes.

Graphicaldisplayofimpacts

givenbetterunderstanding.

becomesubjective.Strongin

impactidentificationand

theirinteractionispossible.

Informationislostdueto

quantification.Scaling

andweightingbecome

subjective.

4. Networks Capableofidentifyingboth

directand.indirecteffects

andtheirinteraction.

Capableofincorporating

mitigationandmanagement

measuresattheplanning

stageofaproject.

Lessusefulin

considering.socio-

economicenvironment.

Displaybecomeslarge

andunwidelywhenlarge

Industrialcomplexesor

regionalplansare

considered.
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5. Overlays Usefulinsiteandroute

selection.Effective

presentationanddisplay.

Usefulintransportprojects

androadroutealternative

landuseplanning.

Quantificationand

measurementweak.Not

allimpactscovered.

Higherorderimpacts

cannot

Beidentified.Social

environmentnot

considered.Subjective

Self-limitinginscope.

1.ProjectsPreparation,Appraisal,Budgetingand
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