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Evaluation of Evaluation of 
AlternativesAlternatives
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Evaluation of AlternativesEvaluation of Alternatives

uuObjective: Compare AlternativesObjective: Compare Alternatives
uu Types of AlternativesTypes of Alternatives

–– Site LocationSite Location
–– Design for SiteDesign for Site
–– Project SizeProject Size
–– PhasingPhasing
–– NoNo--Action vs. Action (Build)Action vs. Action (Build)
–– TimingTiming
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TradeTrade--Off Analysis MatrixOff Analysis Matrix

44332211Decision FactorDecision Factor

Hazardous MaterialsHazardous Materials

Visual ResourcesVisual Resources

Cultural ResourcesCultural Resources

SocioeconomicsSocioeconomics

Social ImpactsSocial Impacts

CostsCosts

BenefitsBenefits

Economic EfficiencyEconomic Efficiency
Meeting Defined Need/ObjectivesMeeting Defined Need/Objectives

AlternativeAlternative
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TradeTrade--Off Analysis (cont.)Off Analysis (cont.)

WetlandsWetlands

Terrestrial SystemsTerrestrial Systems

Aquatic SystemsAquatic Systems

44332211Decision FactorDecision Factor

Species of ConcernSpecies of Concern

Ecological ImpactsEcological Impacts

Noise LevelsNoise Levels

Air QualityAir Quality

Soils/GeologySoils/Geology

Water Quality/QuantityWater Quality/Quantity

Physical ImpactsPhysical Impacts

AlternativeAlternative
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Approaches to Alternative Approaches to Alternative 
EvaluationEvaluation

uu Qualitative Qualitative –– Descriptive SynthesisDescriptive Synthesis
uu Quantitative Quantitative –– Numerical SynthesisNumerical Synthesis
uu ImportanceImportance--Weighting TechniquesWeighting Techniques

–– Ranking Ranking –– Nominal Group ProcessNominal Group Process
–– Rating Rating –– Predefined Importance ScalePredefined Importance Scale
–– Paired Comparison Paired Comparison 

uu Delphi TechniqueDelphi Technique
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Qualitative Qualitative -- Descriptive Synthesis Descriptive Synthesis 
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Numerical SynthesisNumerical Synthesis

uu Predefine ImpactsPredefine Impacts
uu Predefine ScalePredefine Scale
uu --5 to +55 to +5
uuEvaluate AttributesEvaluate Attributes
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Impact Rating CriteriaImpact Rating Criteria
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Impact Rating CriteriaImpact Rating Criteria



10

Impact Rating CriteriaImpact Rating Criteria
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Ranking Ranking -- Nominal Group Nominal Group 
ProcessProcess

uu Interactive Group TechniqueInteractive Group Technique
uuSteps of ProcessSteps of Process

–– Independent Writing of IdeasIndependent Writing of Ideas
–– RoundRound--Robin ListingRobin Listing
–– Group DiscussionGroup Discussion
–– Independent Voting on PrioritiesIndependent Voting on Priorities
–– Group Decision Based on VotingGroup Decision Based on Voting
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Rating Rating –– Predefined Importance ScalePredefined Importance Scale
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Paired ComparisonPaired Comparison

uu Importance Weight AssignmentImportance Weight Assignment
–– Factor Importance Coefficient (FIC)Factor Importance Coefficient (FIC)

uuAlternative PairingAlternative Pairing
–– Alternative Choice Coefficient (ACC)Alternative Choice Coefficient (ACC)

uu Product Matrix = FIC x ACCProduct Matrix = FIC x ACC
uu Total ScoreTotal Score
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Data for Pair Comparison Data for Pair Comparison 
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Importance Weight AssignmentImportance Weight Assignment
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Scaling of Alternative Related to Scaling of Alternative Related to 
FactorsFactors
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Scaling of Alternative Related to Scaling of Alternative Related to 
FactorsFactors
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Calculated ValuesCalculated Values
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Delphi ApproachDelphi Approach

uu Interactive TechniqueInteractive Technique
uuExpertise in FieldExpertise in Field
uuSteps of ProcessSteps of Process

–– Factor Identification Based on Factor Identification Based on 
Collective Professional JudgmentCollective Professional Judgment

–– RelativeRelative--Importance WeightingImportance Weighting
–– Group Decision Based on VotingGroup Decision Based on Voting
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Public InvolvementPublic Involvement
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Role of PublicRole of Public

uu NEPA’sNEPA’s success depends of public success depends of public 
disclosure and review disclosure and review 

uu NEPA requires invitation of public NEPA requires invitation of public 
review and commentreview and comment
–– ScopingScoping
–– Draft EIS/EADraft EIS/EA
–– Public hearingsPublic hearings

uu Public Enforce NEPAPublic Enforce NEPA
–– InvolvementInvolvement
–– Administrative AppealsAdministrative Appeals
–– LitigationLitigation
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Public ParticipationPublic Participation

uu Regulatory Requirement (CEQ Regulatory Requirement (CEQ RegsRegs))
–– ScopingScoping
–– General PublicGeneral Public--InvolvementInvolvement
–– Review of Draft EISReview of Draft EIS

uu Public Participation ?  Public RelationsPublic Participation ?  Public Relations

uu Objectives of Public Participation:Objectives of Public Participation:
–– Information DisseminationInformation Dissemination
–– Identification of ProblemsIdentification of Problems
–– Idea Generation/Problem SolvingIdea Generation/Problem Solving
–– Evaluation of AlternativesEvaluation of Alternatives
–– Conflict Resolution by ConsensusConflict Resolution by Consensus
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Points of Public InvolvementPoints of Public Involvement
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Advantages/DisadvantagesAdvantages/Disadvantages

uu AdvantagesAdvantages
–– Exchange InformationExchange Information
–– Source of Information on Local ViewsSource of Information on Local Views
–– Aid in Establishing Credibility of ProcessAid in Establishing Credibility of Process

uu DisadvantagesDisadvantages
–– Confusion (many new perspectives)Confusion (many new perspectives)
–– Erroneous InformationErroneous Information
–– Uncertainty of Results of ProcessUncertainty of Results of Process
–– DelayDelay
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Levels of Public ParticipationLevels of Public Participation
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Levels of Citizen InvolvementLevels of Citizen Involvement
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Types of PublicsTypes of Publics

uuPersons Immediately AffectedPersons Immediately Affected
uuEcologistEcologist
uuBusiness and Commercial Business and Commercial 

DevelopersDevelopers
uuGeneral PublicGeneral Public
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Techniques of Public InvolvementTechniques of Public Involvement
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Effectiveness of TechniquesEffectiveness of Techniques
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Problems in Implementing Problems in Implementing 
ProgramsPrograms

uuCoordination Between AgenciesCoordination Between Agencies
uuControlControl
uuRepresentativenessRepresentativeness
uuDissonanceDissonance
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Practical Considerations for Practical Considerations for 
ImplementationImplementation

uu Coordination between federal/state/local Coordination between federal/state/local 
agenciesagencies

uu Delineate objectives ofDelineate objectives of Public Participation Public Participation 
ProgramProgram

uu Identify publics (develop a mailing list)Identify publics (develop a mailing list)
uu Select Public Participation techniquesSelect Public Participation techniques
uu Develop Public Participation Program PlanDevelop Public Participation Program Plan

–– Elements of ProgramElements of Program
–– Schedule of ProgramSchedule of Program
–– ResponsibilitiesResponsibilities
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Elements of a Public Elements of a Public 
Participation ProgramParticipation Program

uu Disseminate InformationDisseminate Information
–– News Media News Media –– newspapers, radio, televisionnewspapers, radio, television
–– Newsletters Newsletters –– regularly scheduled publicationregularly scheduled publication
–– Informational Meetings Informational Meetings –– meet the expertmeet the expert

uu Formal Public MeetingsFormal Public Meetings
–– Notice of AvailabilityNotice of Availability
–– Publicize Meeting (newspapers, radio, television) Publicize Meeting (newspapers, radio, television) 
–– Sufficient Room in Meeting HallSufficient Room in Meeting Hall
–– HandHand--0ut Materials0ut Materials
–– Registration Registration –– sign in to speaksign in to speak
–– AgendaAgenda

Open Remarks Open Remarks –– Purpose, Ground Rules, Review ProjectPurpose, Ground Rules, Review Project
Public OfficialsPublic Officials
General PublicGeneral Public

–– Transcript or NotesTranscript or Notes
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Causes of Environmental ConflictsCauses of Environmental Conflicts

uu Different Understanding of FactsDifferent Understanding of Facts
uu Different ValuesDifferent Values
uu Different InterestsDifferent Interests
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Conflict ResolutionConflict Resolution

uuConditions Required:Conditions Required:
–– Motivation Towards ResolutionMotivation Towards Resolution
–– Roughly Equals PowerRoughly Equals Power
–– Acceptable, Minimal Risk of FailureAcceptable, Minimal Risk of Failure
–– Organizational AuthorityOrganizational Authority
–– Negotiability of IssuesNegotiability of Issues
–– Control of ProcessControl of Process
–– Focus Must Be ProblemFocus Must Be Problem--SolvingSolving
–– Focus of Interests of PartiesFocus of Interests of Parties
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Impartial ThirdImpartial Third--Party InterventionParty Intervention

uu Roles:Roles:
–– Create Climate of TrustCreate Climate of Trust
–– Ensure Fair and Adequate RepresentationEnsure Fair and Adequate Representation
–– Brings Experts When NeededBrings Experts When Needed
–– Break Deadlock (setting goals/deadlines)Break Deadlock (setting goals/deadlines)
–– Suggest SolutionsSuggest Solutions
–– Outlines Implementation PlansOutlines Implementation Plans

uu Strategy:Strategy:
–– Areas of AgreementAreas of Agreement
–– Areas of DisagreementAreas of Disagreement
–– ConflictConflict--Resolution ProcedureResolution Procedure
–– IssueIssue--byby--Issue NegotiationIssue Negotiation
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Lessons Learned From Conflict Lessons Learned From Conflict 
ResolutionResolution

uu People bargain as long as positive outcome People bargain as long as positive outcome 
is possibleis possible

uu Issues must be apparent Issues must be apparent 
uu Parties must be willing to address issuesParties must be willing to address issues
uu Success depends on having enough issues Success depends on having enough issues 

to trade offto trade off
uu Agreement is unlikely if parties must Agreement is unlikely if parties must 

compromise fundamental valuescompromise fundamental values
uu Limit number of participantsLimit number of participants
uu Pressure of deadline must be presentPressure of deadline must be present
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Practical Management Practical Management 
of  NEPA Projectsof  NEPA Projects
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Constraints of NEPA ProjectsConstraints of NEPA Projects

uuResultsResults
uuBudgetBudget
uu TimeTime
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NEPA Project Life CycleNEPA Project Life Cycle

uu Initiation Initiation 
uuDevelop Detailed PlanDevelop Detailed Plan
uuExecution of PlanExecution of Plan
uu Produce DeliverablesProduce Deliverables
uu Final Approval Final Approval 
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NEPA Project InitiationNEPA Project Initiation

uuConceptualize ProjectConceptualize Project
–– Establish Project ObjectivesEstablish Project Objectives
–– Establish DeliverablesEstablish Deliverables
–– Estimate CostsEstimate Costs
–– Estimate ScheduleEstimate Schedule

uuObtain Project AuthorizationObtain Project Authorization
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Develop Detailed Plan of ProjectDevelop Detailed Plan of Project

uuDescribe ObjectivesDescribe Objectives
uuDescribe ScopeDescribe Scope
uuDefine and Sequence ActivitiesDefine and Sequence Activities
uuEstimate Duration and ResourcesEstimate Duration and Resources
uuDevelop ScheduleDevelop Schedule
uuDevelop BudgetDevelop Budget
uuDevelop Formal Quality PlanDevelop Formal Quality Plan
uuDevelop Formal Communication PlanDevelop Formal Communication Plan
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Executing the ProjectExecuting the Project

uuOrganize and Acquire StaffOrganize and Acquire Staff
uu Periodically Summarize ResultsPeriodically Summarize Results
uu Identify Changes in ScopeIdentify Changes in Scope
uu Identify Changes in ScheduleIdentify Changes in Schedule
uu Identify Changes in BudgetIdentify Changes in Budget
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Produce DeliverablesProduce Deliverables

uuCreate PrototypesCreate Prototypes
uuCreate Partial DeliverablesCreate Partial Deliverables
uuComplete Integrated DeliverablesComplete Integrated Deliverables
uuObtain Approval of DeliverablesObtain Approval of Deliverables



44

Finishing the ProjectFinishing the Project

uuScope VerificationScope Verification
uu Formal Acceptance of DeliverableFormal Acceptance of Deliverable
uu Formal Acceptance of ProjectFormal Acceptance of Project
uuAdministrative ClosureAdministrative Closure
uu Plan for FollowPlan for Follow--upup
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Project Management ActivitiesProject Management Activities

Define Scope

Define Tasks

Schedule Budget

Team

Coordination

Monitoring

Completion

Periodic Reports

D
e
f
i
n
i
t
i
o
n

C
o
n
t
r
o
l

Action
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Define Scope of NEPA ProjectDefine Scope of NEPA Project

uuSpecific Project ObjectivesSpecific Project Objectives
uuSecondary Project ObjectivesSecondary Project Objectives
uu Project OutcomeProject Outcome
uuClarify AssumptionsClarify Assumptions
uuDocument DecisionsDocument Decisions
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Define TasksDefine Tasks

uuBreakdown Project into PhasesBreakdown Project into Phases
uuVisualize Visualize AllAll Tasks by PhaseTasks by Phase
uuBreakdown Tasks into SubtasksBreakdown Tasks into Subtasks
uuSequence ActivitiesSequence Activities

–– NetworkNetwork
–– Critical Path Method (CPM)Critical Path Method (CPM)
–– Program Evaluation and Review Technique Program Evaluation and Review Technique 

(PERT)(PERT)
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Tasks in a NEPA ProjectTasks in a NEPA Project
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Tasks in a NEPA ProjectTasks in a NEPA Project
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Develop ScheduleDevelop Schedule

uuUse Project Task Sequence Use Project Task Sequence 
–– Dependent TasksDependent Tasks
–– Independent TasksIndependent Tasks

uu Plan Start DatesPlan Start Dates
uuEstimate Duration of Each TaskEstimate Duration of Each Task
uuMeet with TeamMeet with Team
uuModify Schedule to Achieve Modify Schedule to Achieve 

Completion DateCompletion Date
uu Prepare Gantt ChartPrepare Gantt Chart



51

Prepare BudgetPrepare Budget

uu Prepare Budget by Phase and TaskPrepare Budget by Phase and Task
uu Preliminary Labor EstimatePreliminary Labor Estimate
uuMaterials/TravelMaterials/Travel
uuOverheadOverhead
uuConsult with TeamConsult with Team
uuModify BudgetModify Budget
uu Prepare Budget Prepare Budget 
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Budget Estimate for NEPA Project

Project Total

Indirect Costs 
(75% of Costs)

Fringe Benefits 
(35% of labor cost)

Total

CostMaterials/TravelLabor CostHoursRatePersonnelTaskPhase
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Organizing Your TeamOrganizing Your Team

uu Identify Project Needs by Phase and Identify Project Needs by Phase and 
TaskTask

uu Identify Potential Problem AreasIdentify Potential Problem Areas
uu Request Team MembersRequest Team Members
uu Involve Team in PlanningInvolve Team in Planning
uu Get Team’s CommitmentGet Team’s Commitment
uu Set Out Set Out ClearClear Responsibilities/Responsibilities/

Time/BudgetTime/Budget
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Expertise Needed for NEPA ProjectsExpertise Needed for NEPA Projects
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CoordinationCoordination

uu Provides Critical Links Provides Critical Links -- team, informationteam, information
uu List of Team Members List of Team Members -- ee--mail/fax/phonemail/fax/phone
uu Inform Other Managers Inform Other Managers -- before/during before/during 

projectproject
uu Meet with Team MemberMeet with Team Member

–– Review Schedule Review Schedule 
–– Review BudgetReview Budget

uu Resolve Conflicts Resolve Conflicts -- other prioritiesother priorities
uu Relay Relay ExactlyExactly What is ExpectedWhat is Expected
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MonitoringMonitoring
uuDevelop Quality PlanDevelop Quality Plan

–– Define Standards of PerformanceDefine Standards of Performance
–– ScheduleSchedule

uuReview OnReview On--Going WorkGoing Work
uuReview BudgetReview Budget
uuReview ScheduleReview Schedule
uu Identify Conflict Between Team Identify Conflict Between Team 

MembersMembers
uuSolve Problems as They Arise Solve Problems as They Arise 



57

Periodic ReportingPeriodic Reporting

uu To TeamTo Team
–– Key Phases of ProjectKey Phases of Project

uu To ManagementTo Management
–– Regularly with Accurate InformationRegularly with Accurate Information
–– Include Bad News with SolutionsInclude Bad News with Solutions

uu To ClientTo Client
–– RegularlyRegularly
–– Warn of Bad News Before It HappensWarn of Bad News Before It Happens
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Supporting DocumentationSupporting Documentation

uuAll Team Members Need ItAll Team Members Need It
–– Sequence of Phases and TasksSequence of Phases and Tasks
–– ScheduleSchedule

uuNarrative InstructionsNarrative Instructions
uuChange in Schedule/BudgetChange in Schedule/Budget
uuChange in ScopeChange in Scope


