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Executive�Summary�
ȱ
TheȱMontgomeryȱDamȱisȱlocatedȱnearȱtheȱoutletȱofȱtheȱMegunticookȱRiverȱatȱtheȱheadȱofȱCamdenȱ
Harbor,ȱinȱCamden,ȱMaine.ȱAȱdamȱhasȱbeenȱinȱplaceȱatȱthisȱlocationȱforȱapproximatelyȱtwoȱ
centuries.ȱTheȱcurrentȱstructureȱcontrolsȱaȱsmallȱimpoundmentȱupstreamȱofȱtheȱdam,ȱwithinȱwhichȱaȱ
modestȱamountȱofȱfineȱsedimentȱ(~300ȱcubicȱyards)ȱhasȱaccumulated.ȱTheȱaccumulatedȱsedimentȱ
containsȱsomeȱpotentialȱpollutantsȱofȱnote,ȱthoughȱtheȱsedimentȱqualityȱisȱnotȱmarkedlyȱdifferentȱ
thanȱthoseȱfoundȱwithinȱtheȱCamdenȱHarbor.ȱSeveralȱstructuresȱareȱlocatedȱdirectlyȱadjacentȱtoȱorȱ
withinȱtheȱimpoundment,ȱwithȱaȱrangeȱofȱconditionsȱassociatedȱwithȱstructuralȱelementsȱthatȱ
interactȱwithȱtheȱriver.ȱTheȱdamȱpresentlyȱdoesȱnotȱserveȱotherȱfunctionsȱsuchȱasȱfloodȱcontrol,ȱwaterȱ
supplyȱorȱpowerȱgeneration.ȱ
ȱ
MontgomeryȱDamȱisȱaȱlowȱhazardȱstructureȱinȱaȱdegradingȱcondition,ȱrequiringȱrepairȱorȱ
managementȱtoȱaddressȱitsȱstructuralȱdeficiencies.ȱTheȱdamȱinfluencesȱupstreamȱfloodingȱpatterns,ȱ
andȱrequiresȱfrequentȱmanagementȱbyȱTownȱstaffȱtoȱcontrolȱtheȱpotentialȱforȱfloodingȱimpactsȱtoȱ
upstreamȱstructures.ȱThereȱisȱevidenceȱofȱaȱhistoricalȱpopulationȱofȱseaȬrunȱfishȱinȱtheȱriver,ȱbutȱ
thereȱisȱnoȱfishȱpassageȱpresentlyȱavailableȱatȱtheȱsite.ȱAȱseriesȱofȱadditionalȱdamsȱfragmentȱtheȱ
MegunticookȱRiverȱwatershedȱbetweenȱMontgomeryȱdamȱandȱheadwaterȱareasȱincludingȱ
MegunticookȱLake.ȱ
ȱ
Thisȱstudyȱprovidesȱaȱdetailedȱfeasibilityȱassessmentȱofȱoptionsȱtoȱmanageȱtheȱdamȱtoȱachieveȱ
objectivesȱthatȱhaveȱbeenȱidentifiedȱforȱtheȱsite.ȱTheseȱobjectivesȱincludeȱaddressingȱtheȱstructuralȱ
deficienciesȱofȱtheȱdam,ȱreducingȱtheȱoperationȱandȱmaintenanceȱrequirementsȱassociatedȱwithȱtheȱ
dam,ȱreducingȱtheȱpotentialȱforȱupstreamȱflooding,ȱprovidingȱrestoredȱfishȱpassageȱforȱtheȱnativeȱ
seaȬrunȱfishȱpopulation,ȱfacilitatingȱecologicalȱrecoveryȱofȱtheȱMegunticookȱRiverȱwatershed,ȱandȱ
enhancingȱtheȱpublicȱamenityȱprovidedȱbyȱtheȱriverȱandȱtheȱsite.ȱ
ȱ
Threeȱdamȱmanagementȱoptionsȱwereȱevaluated,ȱincludingȱfullȱreconstructionȱofȱtheȱdamȱspillway,ȱ
partialȱreconstructionȱofȱtheȱspillwayȱ(loweringȱtheȱspillwayȱelevationȱ4.5ȱfeet),ȱorȱfullȱremovalȱofȱ
dam.ȱAȱseriesȱofȱfishȱpassageȱsolutionsȱwereȱevaluatedȱforȱeachȱofȱtheȱdamȱmanagementȱoptions,ȱ
includingȱchannelȱrestoration,ȱnatureȬlikeȱfishȱpassage,ȱandȱtechnicalȱfishwaysȱ(fishȱladders).ȱ
ȱ
Theȱfullȱdamȱremovalȱoptionȱcombinedȱwithȱchannelȱrestorationȱorȱaȱpoolȱandȱweirȱfishwayȱwouldȱ
provideȱtheȱgreatestȱbenefitsȱinȱtermsȱofȱreducingȱoperationȱandȱmaintenanceȱrequirementsȱandȱ
reducingȱupstreamȱfloodingȱimpacts,ȱwhileȱalsoȱprovidingȱtheȱmostȱadvantageousȱfishȱpassageȱ
conditionsȱandȱgreatestȱbenefitsȱinȱtermsȱofȱecologicalȱrecoveryȱofȱtheȱwatershed.ȱThisȱoptionȱwouldȱ
resultȱinȱtheȱmostȱsubstantialȱchangeȱtoȱtheȱcurrentȱstatusȱofȱtheȱsite.ȱThisȱoptionȱmayȱrequireȱ
selectedȱcountermeasuresȱtoȱaddressȱchangedȱambientȱconditionsȱforȱtheȱstructuresȱlocatedȱdirectlyȱ
adjacentȱtoȱorȱwithinȱtheȱimpoundment,ȱbutȱwillȱalsoȱreduceȱtheȱregularȱinteractionȱofȱtheȱriverȱwithȱ
theseȱstructuresȱdueȱtoȱtheȱreducedȱwaterȱlevels,ȱresultingȱinȱaȱnetȱbenefit.ȱ
ȱ
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Theȱfullȱspillwayȱreconstructionȱoptionȱwouldȱresultȱinȱtheȱleastȱamountȱofȱchangeȱtoȱtheȱsiteȱasȱitȱ
existsȱtoday,ȱbutȱwouldȱnotȱprovideȱfloodȱcontrolȱbenefitsȱandȱwouldȱcontinueȱtoȱrequireȱoperationȱ
andȱmaintenance,ȱandȱperiodicȱcapitalȱinvestmentsȱandȱrepairsȱbyȱtheȱTown.ȱTheȱfullȱspillwayȱ
reconstructionȱoptionȱwouldȱalsoȱprovideȱtheȱmostȱchallengingȱfishȱpassageȱrestorationȱcondition,ȱ
limitedȱtoȱtechnicalȱfishȱpassageȱsolutionsȱ(fishȱladders),ȱandȱwouldȱprovideȱtheȱleastȱnotableȱ
benefitsȱtoȱoverallȱecologicalȱrecoveryȱinȱtheȱwatershed.ȱThisȱoptionȱwouldȱnotȱchangeȱtheȱambientȱ
conditionsȱforȱtheȱstructuresȱlocatedȱdirectlyȱadjacentȱtoȱorȱwithinȱtheȱimpoundment,ȱbutȱwillȱalsoȱ
notȱreduceȱtheȱregularȱinteractionȱofȱtheȱriverȱwithȱtheseȱstructures.ȱ
ȱ
Theȱpartialȱspillwayȱreconstructionȱoptionȱwouldȱalsoȱcontinueȱtoȱrequireȱoperationȱandȱ
maintenance,ȱandȱperiodicȱcapitalȱinvestmentsȱandȱrepairsȱbyȱtheȱTown.ȱTheȱfloodȱcontrolȱbenefitsȱ
withȱthisȱoptionȱareȱlessȱthanȱtheȱfullȱdamȱremovalȱoptionȱdownstreamȱofȱMainȱStreet,ȱbutȱsimilarȱ
upstreamȱofȱMainȱStreetȱdueȱtoȱtheȱinfluenceȱofȱtheȱMainȱStreetȱbridge.ȱEventualȱreplacementȱofȱtheȱ
MainȱStreetȱbridgeȱmayȱalterȱthisȱbalanceȱofȱfloodȱcontrolȱbenefitsȱupstreamȱofȱtheȱbridge.ȱȱ
ȱ
Withȱtheȱpartialȱspillwayȱreconstructionȱoption,ȱtheȱfishȱpassageȱsolutionsȱareȱlessȱchallengingȱthanȱ
theȱfullȱspillwayȱreconstructionȱoption,ȱbutȱareȱstillȱlimitedȱtoȱtechnicalȱfishȱpassageȱsolutionsȱ(fishȱ
ladders),ȱandȱareȱmoreȱchallengingȱthanȱtheȱfullȱdamȱremovalȱoption.ȱSimilarly,ȱtheȱpotentialȱforȱ
overallȱecologicalȱrecoveryȱofȱtheȱwatershedȱisȱgreaterȱthanȱtheȱfullȱspillwayȱreconstructionȱoption,ȱ
butȱlessȱthanȱtheȱfullȱdamȱremovalȱoption.ȱThisȱoptionȱmayȱrequireȱselectedȱcountermeasuresȱtoȱ
addressȱchangedȱambientȱconditionsȱforȱtheȱstructuresȱlocatedȱdirectlyȱadjacentȱtoȱorȱwithinȱtheȱ
impoundment,ȱbutȱwillȱalsoȱreduceȱtheȱregularȱinteractionȱofȱtheȱriverȱwithȱtheseȱstructuresȱdueȱtoȱ
theȱreducedȱwaterȱlevels,ȱresultingȱinȱaȱnetȱbenefit,ȱthoughȱnotȱtoȱtheȱsameȱdegreeȱasȱtheȱfullȱdamȱ
removalȱoption.ȱ
ȱ
Allȱofȱtheȱoptionsȱconsideredȱcanȱbeȱconfiguredȱtoȱprovideȱincreasedȱpublicȱamenityȱatȱtheȱsite.ȱEachȱ
ofȱtheseȱoptionsȱwillȱincludeȱconstructionȱactivitiesȱofȱnotableȱmagnitude,ȱwithȱnearȬtermȱ
constructionȱcostsȱofȱgenerallyȱsimilarȱmagnitude.ȱOverȱtheȱlongȬterm,ȱtheȱfullȱdamȱremovalȱoptionȱ
willȱresultȱinȱtheȱlowestȱlifespanȱcostsȱinȱtermsȱofȱoperationȱandȱmaintenance,ȱandȱcapitalȱ
investment.ȱInȱcontrast,ȱtheȱfullȱspillwayȱreconstructionȱoptionȱwillȱresultȱinȱtheȱgreatestȱlifeȱspanȱ
costsȱoverȱtheȱlongȱterm.ȱLastly,ȱtheȱfullȱdamȱremovalȱoptionȱisȱmostȱlikelyȱtoȱdrawȱsupportȱfromȱ
externalȱfundingȱsourcesȱassociatedȱwithȱecologicalȱrecoveryȱandȱinfrastructureȱresiliencyȱinitiatives,ȱ
particularlyȱifȱincludedȱasȱaȱcomponentȱofȱaȱcomprehensiveȱprogramȱtoȱaddressȱtheȱagingȱdams,ȱ
habitatȱfragmentation,ȱandȱecologicalȱrecoveryȱofȱtheȱoverallȱMegunticookȱRiverȱwatershed.ȱȱ
ȱ
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1. Introduction�
TheȱMegunticookȱRiverȱhasȱlongȱbeenȱaȱcultural,ȱecological,ȱandȱeconomicȱcenterpieceȱofȱtheȱhistoricȱ
Camdenȱregion.ȱTheȱTownȱofȱCamdenȱownsȱfourȱofȱtheȱsixȱremainingȱintactȱdamsȱonȱtheȱ
MegunticookȱRiver.ȱȱThreeȱofȱtheȱdamsȱlocatedȱupstreamȱofȱtheȱdowntownȱareaȱ(EastȱandȱWestȱ
Megunticook,ȱandȱSeabright)ȱareȱclassifiedȱasȱhighȱhazardȱpotentialȱdams.ȱTheȱfourthȱdamȱ
(Montgomery)ȱisȱaȱlowȱhazardȱsmallȱdamȱlocatedȱinȱdowntownȱCamdenȱatȱtheȱtopȱofȱaȱledgeȱ
outcropȱnearȱtheȱheadȱofȱtheȱCamdenȱHarborȱ(GEIȱConsultantsȱ2015).ȱInȱaddition,ȱSeabrightȱdamȱisȱ
partȱofȱtheȱFederalȱEnergyȱRegulatoryȱCommissionȱSeabrightȱHydroelectricȱProjectȱ(FERCȱNo.ȱ8640Ȭ
ME),ȱalthoughȱthisȱfacilityȱisȱnotȱpresentlyȱgeneratingȱpowerȱandȱtheȱprocessȱofȱdecommissioningȱ
theȱfacilityȱisȱnearlyȱcomplete.ȱ
ȱ
TheȱTownȱmaintainsȱandȱmanagesȱtheȱdamsȱforȱaȱvarietyȱofȱobjectives,ȱincludingȱaestheticȱandȱ
recreationalȱconsiderations.ȱAtȱtheȱsameȱtime,ȱtheȱdamsȱinfluenceȱfloodingȱpatterns,ȱcreateȱfishȱ
passageȱbarriers,ȱandȱinterruptȱecologicalȱprocessesȱinȱtheȱriverȱbasin.ȱThereȱisȱaȱplethoraȱofȱ
ecologicalȱprocessesȱthatȱareȱdisruptedȱinȱaȱwatershedȱfragmentedȱbyȱdamsȱsuchȱasȱtheȱcaseȱwithȱtheȱ
MegunticookȱRiver.ȱTheseȱfactorsȱincludeȱconnectivityȱofȱhabitatsȱforȱfishȱandȱotherȱwildlife,ȱimpactsȱ
toȱwaterȱquality,ȱandȱimpactsȱtoȱsedimentȱprocesses,ȱwhichȱinȱturnȱinfluenceȱcoastalȱresiliencyȱtoȱ
changingȱclimateȱconditions.ȱȱȱ
ȱ
Asȱpartȱofȱbroaderȱsustainabilityȱandȱpublicȱuseȱinitiatives,ȱtheȱTownȱisȱexploringȱoptionsȱtoȱmanageȱ
theȱdamsȱtoȱbalanceȱtheseȱconsiderations.ȱCommunitiesȱaroundȱtheȱcountryȱareȱcontemplatingȱ
similarȱcases,ȱdueȱtoȱtheȱstateȱofȱagingȱinfrastructureȱandȱresourcesȱrequiredȱtoȱmaintainȱit,ȱandȱ
growingȱawarenessȱofȱtheȱimpactsȱofȱdamsȱthatȱmayȱhaveȱoutlastedȱtheirȱintendedȱuses.ȱThereȱareȱ
manyȱpotentialȱcommunityȱbenefitsȱtoȱbeȱderivedȱfromȱwatershedȱrevitalization.ȱ
ȱ
Montgomeryȱdamȱisȱpresentlyȱinȱaȱdegradingȱconditionȱandȱhasȱbeenȱassessedȱtoȱrequireȱactiveȱ
maintenance,ȱwhichȱmayȱrequireȱpartialȱreconstruction.ȱSittingȱwhereȱtheȱriverȱentersȱtheȱharbor,ȱ
manyȱbuildingsȱandȱbusinessesȱareȱclusteredȱaroundȱandȱoverȱtheȱsmallȱimpoundmentȱbehindȱtheȱ
dam.ȱTheȱdamȱalsoȱappearsȱtoȱhaveȱaȱnotableȱeffectȱonȱfloodȱelevationsȱduringȱmajorȱstormȱeventsȱinȱ
theȱdowntownȱareaȱandȱrequiresȱactiveȱmanagementȱofȱlevelsȱthroughoutȱtheȱyearȱbasedȱonȱriverȱ
flowsȱandȱpredictedȱprecipitation.ȱDuringȱstorms,ȱtheȱoutflowȱofȱtheȱdamȱhasȱovertoppedȱtheȱ
dinghyȱdockȱinȱtheȱharbor.ȱȱ
ȱ
DueȱtoȱtheȱcurrentȱneedȱtoȱmaintainȱMontgomeryȱDam,ȱandȱinȱlightȱofȱtheȱotherȱconsiderationsȱ
discussedȱabove,ȱtheȱTownȱinȱinterestedȱinȱexploringȱtheȱfullȱrangeȱofȱoptionsȱforȱmanagingȱthisȱ
dam.ȱTheȱTownȱcommissionedȱaȱfeasibilityȱstudyȱtoȱreviewȱtheȱoptionsȱforȱmanagingȱtheȱdamȱbeforeȱ
embarkingȱonȱtheȱmaintenanceȱactivity.ȱThisȱreportȱsummarizesȱtheȱresultsȱofȱtheȱfeasibilityȱstudy.ȱ
ȱ
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ȱ
Figure�1.�Aerial�view�of�Montgomery�Dam�and�impoundment�location.�
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ȱ
Figure�2.�Aerial�view�of�Montgomery�Dam�and�lower�impoundment�location.�Main�Street�(Route�1)�is�located�at�left�of�the�
image.�Harbor�Park�is�located�north�of�the�dam.�The�Camden�Public�Landing�is�located�south�of�the�dam.�Date�of�photo�June�
22,�2014,�low�tide�condition.�Source:�Google�Earth.�

ȱ

2. Goals�&�Objectives��
TheȱTown’sȱgeneralȱgoalȱforȱthisȱprojectȱisȱtoȱmanageȱtheȱdamȱinȱaȱwayȱthatȱlimitsȱriskȱandȱpromotesȱ
ecologicalȱhealthȱofȱtheȱwatershed,ȱwhileȱaddressingȱotherȱcommunityȱconcerns.ȱ
ȱ
Duringȱtheȱinitiationȱphaseȱofȱtheȱproject,ȱaȱstudyȱkickoffȱmeetingȱwasȱheldȱ(Aprilȱ23,ȱ2018)ȱtoȱ
exploreȱspecificȱobjectivesȱforȱmanagingȱtheȱsite.ȱParticipantsȱincludedȱinterestedȱcommunityȱ
membersȱandȱTownȱrepresentatives.ȱ
ȱ
Aȱcommonȱthreadȱthroughoutȱtheȱfeedbackȱatȱtheȱmeetingȱwasȱaȱdesireȱtoȱimproveȱfishȱpassageȱandȱ
theȱoverallȱhealthȱofȱtheȱriver.ȱOtherȱconcernsȱthatȱwereȱcontributedȱincludedȱmaintainingȱtheȱscenicȱ
andȱhistoricalȱqualitiesȱofȱriverfrontȱandȱharborȱarea,ȱandȱreducingȱfloodȱrisk.ȱȱ
ȱ
TheȱultimateȱgoalȱofȱthisȱstudyȱisȱtoȱidentifyȱoptionsȱtoȱbalanceȱtheȱTown’sȱinfrastructure,ȱecological,ȱ
andȱmanagementȱgoalsȱwhileȱatȱtheȱsameȱtimeȱhonoringȱtheȱhistoricalȱsignificanceȱofȱtheȱsiteȱandȱ
enhancingȱpublicȱamenities.ȱTheȱsuccessfulȱprojectȱwillȱbeȱcollaborative,ȱcombiningȱscientificȱ
reasoningȱwithȱtheȱinputȱofȱtheȱcommunity.ȱ
ȱ
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3. Site�History�
PriorȱtoȱEuropeanȱsettlement,ȱtheȱriver’sȱdiadromousȱfishȱrunsȱwereȱlikelyȱstaplesȱofȱtheȱNativeȱ
Americanȱsubsistenceȱwayȱofȱlife,ȱasȱwasȱtypicalȱalongȱtheȱMaineȱcoast.ȱEuropeanȱsettlersȱarrivedȱinȱ
theȱareaȱinȱtheȱ1760sȱandȱshortlyȱthereafterȱbeganȱtoȱharnessȱtheȱriverȱbyȱconstructingȱaȱseriesȱofȱ
damsȱthatȱpoweredȱmillsȱalongȱitsȱbanks.ȱTheȱgrowthȱofȱtheȱlocalȱeconomyȱwasȱlargelyȱmadeȱ
possibleȱbyȱtheȱpowerȱgeneratedȱbyȱdamsȱonȱtheȱMegunticook,ȱwhichȱatȱoneȱpointȱnumberedȱ11ȱ
(Figureȱ3).ȱManyȱotherȱchangesȱtoȱtheȱareaȱhaveȱoccurred.ȱTheȱinnerȱharborȱwasȱdredgedȱ
substantiallyȱinȱtheȱlateȱ1800sȱ(Figureȱ4ȱandȱFigureȱ5).ȱFillȱhasȱbeenȱplacedȱonȱtheȱnorthȱsideȱofȱtheȱ
riverȱbothȱupstreamȱofȱMainȱStreetȱ(nowȱaȱparkingȱlot)ȱandȱdownstreamȱȱofȱtheȱdamȱ(nowȱHarborȱ
Park).ȱ
ȱ
Anȱunfortunateȱconsequenceȱofȱtheseȱdamsȱandȱotherȱchangesȱwasȱtheȱeliminationȱofȱtheȱ
diadromousȱfishȱrun.ȱAȱwarrantȱarticleȱfromȱanȱ1806ȱtownȱmeetingȱproposedȱaȱfishȱpassageȱ
requirementȱforȱtheȱdams.ȱTownȱresidentsȱvotedȱtoȱformȱaȱcommitteeȱthatȱwouldȱstudyȱtheȱissueȱandȱ
potentiallyȱpetitionȱtheȱstateȱlegislatureȱtoȱrequireȱit.ȱHowever,ȱitȱappearsȱthatȱchangesȱtoȱresultȱinȱ
fishȱpassageȱonȱtheȱriverȱdidȱnotȱresultȱfromȱthisȱinitiativeȱ(McKellarȱ2018).ȱȱ
ȱ
Theȱdamȱhasȱsupportedȱmanyȱusesȱoverȱitsȱlife,ȱincludingȱpoweringȱtheȱCamdenȱGristȱMill.ȱTheȱlastȱ
functionalȱapplicationȱofȱtheȱdamȱwasȱforȱsmallȬscaleȱhydropowerȱproductionȱinȱtheȱ1980sȱ(MEMAȱ
2018).ȱ
ȱ

ȱ
Figure�3.�Historical�image�of�the�Montgomery�Dam,�date�unknown.�Source:�Camden�Public�Library,�Walsh�History�Center.�
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ȱ
Figure�4.�Excerpt�from�1864�US�Coast�Survey�map�showing�shallow�depths�and�mudflats�in�the�inner�harbor.�Source:�
American�Geographical�Society.�

ȱ
Figure�5.�Historical�image�showing�shallow�depths�and�mudflats�in�the�harbor,�date�unknown.�Source:�CamdenͲRockport�
Historical�Society.�

ȱ
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4. Site�Conditions�
TheȱstudyȱareaȱforȱthisȱprojectȱextendsȱfromȱtheȱheadȱofȱtheȱCamdenȱHarbor,ȱthroughȱtheȱ
impoundmentȱformedȱbehindȱMontgomeryȱDam,ȱupstreamȱtoȱWashingtonȱStreet.ȱFollowingȱreviewȱ
ofȱavailableȱbackgroundȱinformation,ȱInterȬFluveȱandȱGartleyȱ&ȱDorskyȱconductedȱsiteȱ
investigationsȱinȱJuneȱ2018.ȱTheȱinvestigationsȱincludedȱaȱsurveyȱofȱtheȱriverȱchannelȱandȱadjacentȱ
infrastructure,ȱaȱgeomorphicȱandȱhabitatȱassessmentȱofȱtheȱriverȱchannelȱinȱtheȱstudyȱreach,ȱ
samplingȱofȱaccumulatedȱsedimentȱinȱtheȱimpoundment,ȱandȱstructuralȱassessmentȱofȱtheȱbuildingsȱ
nearȱtheȱdam.ȱTheȱfollowingȱparagraphsȱprovideȱanȱoverviewȱofȱtheȱexistingȱconditionsȱatȱtheȱsite.ȱ
ȱ

 SITE�CONTEXT�

TheȱMontgomeryȱDamȱisȱlocatedȱinȱdowntownȱCamdenȱatȱtheȱmouthȱofȱtheȱMegunticookȱRiver,ȱjustȱ
aboveȱitsȱentranceȱtoȱCamdenȱHarbor.ȱTheȱriverȱdrainsȱaȱ30.9ȱsquareȱmileȱwatershedȱthatȱextendsȱ
fromȱtheȱharborȱintoȱtheȱhillsȱandȱmountainsȱsurroundingȱtheȱtownȱ(Figureȱ6).ȱElevationsȱwithinȱtheȱ
watershedȱrangeȱfromȱseaȱlevelȱtoȱ1376ȱfeet.ȱTheȱwatershedȱreceivesȱ49.5ȱinchesȱofȱprecipitationȱ
annually,ȱonȱaverageȱ(PRISMȱ2014).ȱȱTheȱwatershedȱisȱmostlyȱforested,ȱwithȱdeciduous,ȱconifer,ȱorȱ
mixedȱforestȱmakingȱupȱ69%ȱofȱlandcoverȱ(Figureȱ7).ȱOpenȱwater,ȱsuchȱasȱMegunticookȱLake,ȱalsoȱ
makesȱupȱaȱnotableȱportionȱ(8%)ȱofȱtheȱwatershed.ȱTheȱremainingȱareaȱisȱaȱmixȱofȱheadwaterȱstreamsȱ
andȱponds,ȱwetlands,ȱfields,ȱandȱdevelopedȱspaceȱ(focusedȱaroundȱdowntownȱCamden).ȱȱ
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�
Figure�6.�Topographic�map�with�site�location�and�outline�of�the�Megunticook�River�watershed.�

ȱ
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ȱ
Figure�7.�Landcover�of�the�Megunticook�River�Watershed�(NLCD,�2011)�

FromȱtheȱdamsȱatȱtheȱoutletȱofȱMegunticookȱLake,ȱtheȱriverȱdropsȱ138ȱfeetȱbeforeȱemptyingȱintoȱ
CamdenȱHarbor.ȱFromȱtheȱupperȱwatershed,ȱtheȱriverȱpassesȱoverȱsixȱintactȱdamsȱ(plusȱatȱleastȱoneȱ
relict,ȱdegradedȱdam),ȱwithȱMontgomeryȱbeingȱtheȱfurthestȱdownstream.ȱClearly,ȱtheȱriverȱprofileȱisȱ
dominatedȱbyȱtheȱseriesȱofȱdams,ȱappearingȱmoreȱsimilarȱtoȱaȱsteppedȱcascadeȱthanȱtheȱtypicalȱ
asymptoticȱcurveȱofȱaȱnaturalȱriverȱ(Figureȱ8).ȱ
ȱ
�

�
Figure�8.�Elevation�profile�of�the�Megunticook�River,�from�Megunticook�Lake�to�Camden�Harbor.�
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TheȱMegunticookȱwatershedȱisȱunderlainȱprimarilyȱbyȱgraniteȱandȱmidȬȱtoȱhighȬgradeȱmetamorphicȱ
rock,ȱwithȱsomeȱoutcropsȱofȱlimestoneȱ(Caldwellȱ1998).ȱTheȱwatershedȱisȱaȱheavilyȱglaciatedȱ
landscape,ȱstillȱbearingȱtheȱmarksȱofȱtheȱLabradorȱiceȱsheetȱthatȱflowedȱoverȱtheȱregionȱfromȱ
approximatelyȱ75,000ȱtoȱ15,000ȱyearsȱago.ȱTheȱerosiveȱpowerȱofȱtheȱiceȱsheetȱroundedȱtheȱpeaksȱofȱ
theȱCamdenȱHillsȱandȱcarvedȱUȬshapedȱvalleysȱthatȱparallelȱtheȱflowȱofȱtheȱice,ȱroughlyȱtrendingȱ
southeast/northwest.ȱTheȱMegunticookȱRiverȱflowsȱfromȱMegunticookȱLakeȱtoȱPenobscotȱBayȱ
throughȱoneȱofȱtheseȱvalleys.ȱȱ
�
Theȱregion’sȱhistoryȱofȱglaciationȱisȱalsoȱevidentȱinȱtheȱwidespreadȱcoverageȱofȱglacialȱtill,ȱaȱpoorlyȱ
sortedȱmixȱofȱsedimentȱrangingȱfromȱfineȱsiltȱtoȱboulders.ȱTheȱMegunticookȱRiverȱhasȱspentȱtheȱlastȱ
15,000ȱyearsȱformingȱinȱthisȱheterogeneousȱsubstrate,ȱwhichȱexplainsȱtheȱwideȱvariationȱinȱgrainȱsizeȱ
alongȱtheȱchannelȱbedȱandȱbanks.ȱȱ
ȱ
Moreȱlocally,ȱglacialȱstriationsȱ(parallelȱgrooves)ȱinȱtheȱbedrockȱareȱstillȱhighlyȱevidentȱonȱtheȱ
bedrockȱatȱpresentȱdayȱMegunticookȱFallsȱ(Figureȱ9).ȱTheseȱstriationsȱrecordȱtheȱdirectionȱofȱiceȱflowȱ
(toȱtheȱsouthȬsoutheast),ȱasȱtheyȱwereȱetchedȱbyȱlooseȱrocksȱdraggedȱalongȱtheȱbottomȱofȱtheȱflowingȱ
iceȱsheet.ȱȱ
�

�
Figure�9.�Glacial�striations�on�the�bedrock�surface�of�Megunticook�Falls.�Red�arrows�indicate�the�direction�of�ice�flow�~15,000�
years�ago.�
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 Channel�Alignment�

Inȱtheȱcurrentȱconfigurationȱofȱtheȱsite,ȱtheȱMegunticookȱRiverȱflowsȱoverȱaȱbedrockȱoutcropȱoverȱ
whichȱtheȱLȬshapedȱdamȱembankmentȱwasȱconstructed.ȱTheȱriverȱdropsȱapproximatelyȱ17ȱfeetȱfromȱ
theȱdamȱspillwayȱtoȱtheȱhighestȱannualȱtideȱ(HAT)ȱelevationȱinȱCamdenȱharborȱ(Figureȱ10ȱtoȱFigureȱ
13).ȱTheȱdamȱitselfȱandȱMegunticookȱFallsȱposeȱbarriersȱtoȱfishȱpassage.ȱȱ
ȱ

ȱ
Figure�10.�View�from�head�of�harbor�looking�upstream�at�ledge�outcrop�and�Montgomery�dam,�May�8,�2018.�The�seawall�is�
shown�in�the�right�foreground.�

ȱ

ȱ
Figure�11.�View�of�north�end�of�spillway,�the�stone�outflow�culvert,�and�ledge�outcrop,�May�8,�2018.�The�seawall�and�Harbor�
Park�are�at�the�right�of�the�image.�
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ȱ
Figure�12.�View�east�from�spillway�at�ledge�outcrop,�May�8,�2018.�The�outflow�culvert,�seawall�and�Harbor�Park�are�at�the�
left�of�the�image.�

ȱ

ȱ
Figure�13.�View�of�south�end�of�spillway�and�ledge�outcrop,�May�8,�2018.�

ȱ
Duringȱtheȱcourseȱofȱprojectȱdiscussions,ȱthereȱhasȱbeenȱconsiderationȱofȱwhetherȱtheȱcurrentȱ
alignmentȱisȱtheȱhistoricalȱalignmentȱofȱtheȱriver.ȱBecauseȱtheȱTownȱwasȱsettledȱinȱtheȱ18thȱcentury,ȱ
withȱsignificantȱmanipulationȱofȱtheȱriverȱsinceȱthatȱtime,ȱthereȱareȱnoȱmapsȱorȱimagesȱthatȱshowȱinȱ
preciseȱdetailȱtheȱunalteredȱcourseȱofȱtheȱriver.ȱOurȱanalysisȱofȱhistoricȱaerialȱimageryȱandȱ
topographicȱmapsȱdatingȱbackȱtoȱ1906ȱshowsȱtheȱriverȱinȱitsȱcurrentȱalignment.ȱInformationȱpriorȱtoȱ
thatȱtimeȱ(e.g.,ȱLockeȱ1859)ȱsuggestsȱaȱpriorȱalignmentȱshiftedȱslightlyȱtoȱtheȱnorthȱofȱtheȱcurrentȱ
alignment,ȱthroughȱtheȱlowerȱpartȱofȱHarborȱParkȱ(Figureȱ14).ȱȱ
ȱ
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ȱ
Figure�14.�A�1930�photo�of�the�area�behind�the�sea�wall�looking�upstream�towards�the�dam,�showing�evidence�of�a�historical�
relict�channel�in�this�area.�The�area�was�converted�to�Harbor�Park�in�1930.�Photo�courtesy�of�the�National�Park�Service,�
Olmstead�Archives,�Frederick�Law�Olmsted�National�Historic�Site,�Brookline,�Massachusetts.�

ȱ
Theȱcurrentȱcourseȱofȱtheȱriverȱnearȱtheȱspillwayȱisȱanȱunlikelyȱoneȱasȱitȱtraversesȱoverȱanȱerosionȱ
resistant,ȱlocallyȱhighȱspotȱinȱtheȱtopography.ȱAsȱriversȱevolve,ȱtheyȱgravitateȱtowardsȱtheȱlowest,ȱ
leastȱerosionȱresistantȱalignmentȱinȱtheȱlandscape,ȱalwaysȱseekingȱtheȱpathȱofȱleastȱresistanceȱasȱtheyȱ
flowȱfromȱtheȱupperȱwatershedȱtoȱmeetȱtheȱsea.ȱIfȱtheȱriverȱhadȱbeenȱflowingȱoverȱtheȱledgeȱoutcropȱ
throughȱtheȱperiodȱsinceȱglaciationȱ(forȱtheȱpastȱ15,000ȱyears)ȱasȱitȱdoesȱtoday,ȱtheȱstriationsȱinȱtheȱ
bedrockȱdescribedȱaboveȱwouldȱlikelyȱhaveȱbeenȱpolishedȱawayȱbyȱtheȱriver,ȱsimilarȱtoȱwhatȱisȱseenȱ
inȱotherȱcoastalȱriversȱthatȱflowȱoverȱledge.ȱTheȱfactȱthatȱtheseȱstriationsȱareȱsoȱwellȱpreservedȱtodayȱ
suggestsȱthatȱtheȱriverȱnaturallyȱflowedȱalongȱaȱdifferentȱalignmentȱhistorically.ȱ
ȱ
DuringȱtheȱsettlementȱofȱMaine,ȱitȱwasȱaȱcommonȱpracticeȱtoȱmoveȱtheȱalignmentȱofȱriversȱtoȱ
opportunisticallyȱutilizeȱbedrockȱoutcropsȱinȱdamȱconstruction.ȱByȱforcingȱtheȱriversȱtoȱflowȱoverȱtheȱ
bedrockȱoutcropsȱwhichȱareȱrelativelyȱhigherȱinȱelevation,ȱtheȱamountȱofȱpowerȱthatȱcouldȱbeȱ
harnessedȱwasȱincreased,ȱwhileȱresultingȱinȱmoreȱmodestȱdamȱconstructionȱeffort.ȱItȱisȱsuspectedȱ
thatȱthisȱpracticeȱoccurredȱwithȱtheȱMegunticookȱRiver.ȱ
ȱ
WhileȱitȱisȱclearȱthatȱtheȱriverȱalignmentȱinȱdowntownȱCamdenȱisȱnotȱtheȱpreȬdisturbanceȱalignment,ȱ
theȱfullȱdetailȱofȱtheȱhistoricalȱcourseȱisȱlessȱobvious.ȱItȱisȱlikelyȱthatȱtheȱnaturalȱchannelȱwouldȱhaveȱ
flowedȱdownȱtheȱmoreȱgentlyȱslopedȱapproachesȱtoȱtheȱharborȱthatȱsurroundȱtheȱbedȱrockȱoutcrop.ȱ
MappingȱfromȱearlyȱinȱtheȱsettlementȱofȱtheȱTownȱandȱearlyȱphotographsȱcollectedȱbyȱMcKellarȱ
(2018)ȱindicateȱaȱchannelȱtoȱtheȱnorthȱofȱtheȱbedrockȱoutcrop,ȱalignedȱthroughȱwhatȱisȱnowȱtheȱ
HarborȱParkȱarea,ȱbelowȱtheȱbluff.ȱTheȱHarborȱParkȱareaȱwasȱfilledȱandȱdevelopedȱinȱ1930ȱ(Figureȱ15ȱ
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andȱFigureȱ16)ȱinȱconjunctionȱwithȱreconstructionȱofȱtheȱdam,ȱdiscussedȱinȱSectionȱ4.2.ȱTheȱHighȱ
StreetȱNationalȱHistoricȱDistrictȱwasȱexpandedȱinȱ1999ȱtoȱincludeȱtheȱparkȱareaȱdevelopedȱinȱ1930.ȱ
Theȱextentȱofȱfillȱinȱtheȱlowerȱparkȱandȱonȱtheȱadjacentȱbluffȱhasȱnotȱbeenȱinvestigatedȱwithȱfieldȱ
exploration.ȱAdditionalȱevidenceȱcouldȱbeȱobtainedȱinȱsubsequentȱdesignȱphasesȱthroughȱ
geophysicalȱexplorationȱorȱboringsȱinȱthisȱarea,ȱtoȱdetermineȱtheȱnatureȱofȱtheȱbelowȱgroundȱ
conditionsȱandȱtheȱdepthȱtoȱbedrock.ȱȱ
ȱ
Historicalȱflowȱmayȱhaveȱalsoȱpartiallyȱsplitȱaroundȱtheȱbedrockȱtoȱtheȱsouth,ȱalignedȱwithȱtheȱlowȱ
pointȱinȱtheȱledgeȱonȱtheȱpublicȱlandingȱsideȱofȱtheȱdam.ȱThisȱlocationȱcoincidesȱwithȱtheȱhistoricalȱ
outflowȱfromȱformerȱmillȱinȱtheȱMarriner’sȱbuildingȱandȱalongȱtheȱareaȱthatȱisȱnowȱtheȱpublicȱ
landing,ȱdiscussedȱbelow.ȱWaterȱwasȱfunneledȱfromȱtheȱimpoundmentȱthroughȱtheȱbasementȱofȱtheȱ
Marriner’sȱbuilding,ȱandȱtheȱportalȱthatȱdivertedȱflowȱfromȱtheȱMontgomeryȱdamȱimpoundmentȱcanȱ
stillȱbeȱobservedȱtoday.ȱHowever,ȱevidenceȱofȱextensiveȱmodificationȱofȱtheȱledgeȱincludingȱblastingȱ
inȱthisȱareaȱisȱalsoȱobservableȱtoday,ȱsoȱtheȱhistoricalȱconditionȱinȱthisȱareaȱisȱalsoȱdifficultȱtoȱ
conclude.ȱ
ȱ
Downstreamȱofȱtheȱriverȱmouth,ȱtheȱinnerȱharborȱhasȱbeenȱdredgedȱonȱmultipleȱoccasions,ȱandȱhasȱ
beenȱmodifiedȱfromȱtheȱhistoricalȱcondition.ȱTheȱconditionȱpriorȱtoȱdredgingȱinȱtheȱlateȱ1800sȱwasȱ
muchȱmoreȱshallowȱthanȱtheȱconditionsȱtodayȱ(Figureȱ4ȱandȱFigureȱ5).ȱTheȱhistoryȱofȱdisturbanceȱinȱ
theȱharborȱalsoȱlimitsȱcluesȱofȱtheȱhistoricalȱconditionȱofȱtheȱriverȱmouthȱasȱitȱflowedȱintoȱtheȱsea.ȱȱ
ȱ

ȱ
Figure�15.�Excerpt�of�a�1929�topographical�map�of�the�site�showing�evidence�of�a�historical�channel�north�of�the�seawall�as�it�
existed�at�that�time.�The�lowͲlying�area�was�filled�in�conjunction�with�development�of�the�Harbor�Park�area�in�1930.�Map�
courtesy�of�the�National�Park�Service,�Olmstead�Archives,�Frederick�Law�Olmsted�National�Historic�Site,�Brookline,�
Massachusetts.��
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ȱ
Figure�16.�Excerpt�of�a�1930�plan�showing�grading�and�fill�and�new�seawall�in�the�Harbor�Park�area.�Map�courtesy�of�the�
National�Park�Service,�Olmstead�Archives,�Frederick�Law�Olmsted�National�Historic�Site,�Brookline,�Massachusetts.��
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 DAM�AND�IMPOUNDMENT�

Theȱdamȱhasȱundergoneȱchangesȱsinceȱitȱwasȱfirstȱconstructed.ȱAȱsurveyȱmapȱfromȱ1912ȱindicatesȱaȱ
secondȱspillwayȱlocatedȱinȱtheȱoutletȱchannelȱthatȱrunsȱalongȱtheȱpublicȱlandingȱ(Figureȱ17).ȱTheȱ
secondȱspillwayȱcanȱbeȱobservedȱinȱhistoricalȱphotosȱandȱevidenceȱofȱitȱcanȱbeȱobservedȱatȱtheȱsite,ȱ
butȱitȱnoȱlongerȱexistsȱ(Figureȱ18).ȱȱ

�
Figure�17.�1912�map�of�Camden�Grist�Mill�property�(Source:�Town�of�Camden�archives).��

ȱ
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�
Figure�18.�Historical�photo�of�Montgomery�Dam�showing�second�spillway�downstream�of�grist�mill,�cropped�stereographic�
image�taken�between�1869�and�1880,�from�the�collection�of�Robert�N.�Dennis�(Source:�New�York�Public�Library).��

ȱ
WaterȱfromȱtheȱMontgomeryȱdamȱimpoundmentȱwasȱdivertedȱthroughȱtheȱformerȱCamdenȱGristȱ
Millȱ(nowȱtheȱMarriner’sȱrestaurant)ȱintoȱtheȱsmallȱimpoundmentȱbehindȱtheȱsecondȱspillway.ȱWaterȱ
fromȱtheȱlowerȱimpoundmentȱwasȱthenȱdivertedȱthroughȱtheȱanchorȱfactoryȱthatȱexistedȱatȱtheȱ
currentȱlocationȱofȱtheȱpublicȱlanding.ȱTheȱdamȱwasȱreconstructedȱinȱ1930ȱinȱconjunctionȱwithȱtheȱ
developmentȱofȱtheȱlowerȱHarborȱParkȱareaȱ(Figureȱ19ȱandȱFigureȱ20).ȱMontgomeryȱdamȱwasȱgivenȱ
toȱtheȱTownȱinȱ1992ȱbyȱtheȱMontgomeryȱfamily.ȱȱ
ȱ
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ȱ
Figure�19.�1930�Photo�of�the�dam�as�it�existing�prior�to�reconstruction�in�1930.�Photo�courtesy�of�the�National�Park�Service,�
Olmstead�Archives,�Frederick�Law�Olmsted�National�Historic�Site,�Brookline,�Massachusetts.��

ȱ
Figure�20.�1930�photo�of�the�dam�under�reconstruction�in�1930.�Photo�courtesy�of�the�National�Park�Service,�Olmstead�
Archives,�Frederick�Law�Olmsted�National�Historic�Site,�Brookline,�Massachusetts.��

ȱ
ȱ
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Asȱitȱexistsȱtoday,ȱMontgomeryȱdamȱisȱaȱmassȱgravity,ȱcutȬstoneȱandȱconcreteȱdam,ȱfoundedȱonȱ
bedrock.ȱȱTheȱprimaryȱspillwayȱformsȱaȱrightȱangleȱandȱdischargesȱinȱtwoȱdirectionsȱdownȱaȱ
bedrockȱcascadeȱdirectlyȱtoȱCamdenȱHarbor.ȱTheȱheightȱofȱtheȱdamȱvariesȱbetweenȱ12ȱfeetȱatȱtheȱ
lowȬlevelȱoutletȱcontrolȱstructureȱandȱ3ȱfeetȱatȱtheȱriverȱrightȱ(west)ȱsideȱofȱtheȱspillway.ȱTheȱprimaryȱ
spillwayȱisȱaȱ2Ȭfootȱwide,ȱbroadȬcrestedȱweirȱ75ȱfeetȱinȱlengthȱalongȱtheȱlongȱfaceȱ(south)ȱandȱ25ȱfeetȱ
inȱlengthȱalongȱtheȱshortȱfaceȱ(west).ȱTheȱspillwayȱsectionȱisȱinȱaȱdegradingȱcondition,ȱwithȱtheȱ
concrete/bedrockȱfoundationȱinterfaceȱconsideredȱtoȱbeȱinȱpoorȱconditionȱ(GEIȱConsultantsȱ2015).ȱ
ȱ
Aȱ40ȬfootȱlongȱnonȬoverflowȱsegmentȱformsȱtheȱleftȱabutment,ȱlocatedȱtoȱtheȱnorthȱofȱtheȱspillway.ȱ
TheȱlowȬlevelȱoutletȱlocatedȱinȱtheȱleftȱabutmentȱisȱcontrolledȱbyȱaȱverticalȱgateȱ(Figureȱ21).ȱTheȱgateȱ
isȱoperableȱ(2018)ȱandȱisȱusedȱtoȱdrawȱdownȱtheȱimpoundmentȱasȱneededȱforȱmaintenanceȱtoȱtoȱlimitȱ
inundationȱofȱtheȱupstreamȱbuildingsȱduringȱperiodsȱofȱhighȱflowȱorȱinȱanticipationȱofȱsignificantȱ
precipitationȱevents.ȱUnderȱnormalȱconditions,ȱitȱisȱleftȱinȱtheȱclosedȱposition.ȱDischargeȱthroughȱtheȱ
lowȬlevelȱoutletȱflowsȱthroughȱaȱ50Ȭfootȱlongȱstoneȱculvertȱ(approximateȱdimensionsȱ3ȱfeetȱwide,ȱ4ȱ
feetȱtall)ȱtoȱtheȱmiddleȱofȱtheȱledgeȱoutcropȱalongȱtheȱcutȱstoneȱseawall,ȱflowingȱoverȱbedrockȱtoȱtheȱ
harbor.ȱȱ
ȱ

ȱ
Figure�21.�View�of�lower�impoundment�in�drawn�down�condition,�May�8,�2018.�NonͲoverflow�portion�of�dam�and�headgate�
at�left�half�of�image,�spillway�at�right�half�of�image.�Normal�pool�elevation�at�spillway�crest.�

ȱ
Presently,ȱtheȱdamȱbackwatersȱaȱsmallȱimpoundmentȱwhichȱformsȱanȱapproximateȱ50Ȭfootȱwide,ȱ
100ȬfootȱlongȱpoolȱbehindȱtheȱMainȱStreetȱbusinesses.ȱTheȱbackwaterȱinfluenceȱofȱtheȱdamȱatȱ
spillwayȱelevationȱextendsȱupstreamȱbeneathȱtheȱbusinessesȱandȱthroughȱtheȱMainȱStreetȱbridge,ȱtoȱ
aȱpointȱapproximatelyȱ350ȱfeetȱupstreamȱofȱtheȱbridgeȱ(Figureȱ22).ȱThereȱareȱpresentlyȱnoȱfishȱ
passageȱfacilitiesȱatȱtheȱsite.ȱAdditionalȱdescriptionsȱofȱtheȱriverȱupstreamȱofȱtheȱdamȱandȱofȱtheȱ
influenceȱofȱtheȱdamȱareȱfoundȱinȱsubsequentȱsectionsȱofȱtheȱreport.ȱ
ȱ
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ȱ
Figure�22.�View�of�upper�impoundment�looking�downstream�from�Brewster�building�in�drawn�down�condition,�May�8,�2018.�
Stain�lines�on�large�boulder�at�left,�and�concrete�wall�at�right�indicate�normal�pool�elevation.�The�ground�to�the�left�of�the�
channel�is�comprised�of�urban�fill.�

ȱ

 FISHERIES�OVERVIEW�

TheȱpreȬsettlementȱconditionȱofȱtheȱriverȱandȱtheȱstatusȱofȱtheȱseaȬrunȱfishȱcommunityȱthatȱexistedȱatȱ
thatȱtimeȱareȱnotȱconclusivelyȱknown.ȱHowever,ȱthereȱareȱlinesȱofȱevidenceȱwhichȱsuggestȱthatȱtheȱ
riverȱconditionsȱsupportedȱseaȬrunȱfish,ȱincludingȱtheȱabilityȱforȱtheȱfishȱtoȱascendȱfromȱtheȱharborȱ
upstreamȱthroughȱtheȱwatershedȱtoȱtheȱheadwaterȱlakesȱ(Kircheis,ȱetȱal.ȱ2004,ȱMcKellarȱ2018).ȱTheȱ
MaineȱStreamȱHabitatȱViewerȱ(2019)ȱsuggestsȱthatȱthereȱisȱevidenceȱthatȱanȱalewifeȱrunȱexistedȱ
historically.ȱȱInȱparticular,ȱtheȱheadwaterȱlakesȱandȱpondsȱprovideȱpromisingȱpotentialȱreproductionȱ
habitatȱforȱaȱsubstantialȱalewifeȱrun.ȱPresently,ȱviableȱupstreamȱpassageȱforȱseaȬrunȱfishȱisȱnotȱ
availableȱatȱtheȱsite,ȱdueȱtoȱtheȱpresenceȱofȱtheȱdamȱandȱoutflowȱȱoverȱtheȱledgeȱoutcrop.ȱ
ȱ
BasedȱonȱconsultationȱwithȱMaineȱDepartmentȱofȱMarineȱResources,ȱtheȱprimaryȱseaȱrunȱfishȱthatȱ
mightȱreoccupyȱtheȱMegunticookȱRiverȱwatershedȱfollowingȱrestorationȱareȱalewifeȱ(Alosaȱ
pseudoharengus),ȱbluebackȱherringȱ(Alosaȱaestivalis),ȱAmericanȱeelȱ(Anguillaȱrostrata),ȱseaȱlampreyȱ
(Petromyzonȱmarinus),ȱandȱseaȬrunȱbrookȱtroutȱ(Salvelinusȱfontinalis).ȱWithȱsubstantialȱrecoveryȱofȱ
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theirȱpopulations,ȱAtlanticȱsalmonȱ(Salmoȱsalar)ȱandȱrainbowȱsmeltȱ(Osmerusȱmordax)ȱcouldȱalsoȱbeȱ
expectedȱtoȱutilizeȱhabitatȱinȱtheȱMegunticookȱwatershed.ȱȱIfȱunobstructedȱsafe,ȱtimelyȱandȱeffectiveȱ
fishȱpassageȱwereȱestablishedȱallȱofȱtheȱwayȱtoȱtheȱheadwaterȱlakesȱincludingȱMegunticookȱLake,ȱ
MDMRȱ(2018)ȱsuggestedȱtheȱpotentialȱforȱanȱalewifeȱpopulationȱofȱatȱleastȱ300,000ȱfishȱbasedȱonȱtheȱ
acreageȱofȱtheȱpotentialȱhabitatȱpresentȱinȱtheȱwatershed.ȱSketchesȱofȱtheseȱfishȱareȱincludedȱinȱ
Figureȱ23.ȱ
ȱ
Theȱspeciesȱdesignatedȱinȱthisȱlistȱhaveȱshownȱaȱmarkedȱdeclineȱinȱabundanceȱthroughoutȱtheȱ
Atlanticȱregion.ȱThisȱdeclineȱisȱattributedȱinȱlargeȱpartȱtoȱlossȱofȱhabitat,ȱespeciallyȱrelatingȱtoȱdamȱ
installationȱ(LimburgȱandȱWaldmanȱ2009).ȱTheȱMegunticookȱRiverȱreflectsȱtheȱexperienceȱofȱmanyȱ
riversȱinȱtheȱregion,ȱwhereȱinsufficientȱfishȱpassageȱcontributedȱtoȱaȱdeclineȱinȱdiadromousȱspeciesȱ
upstreamȱofȱtheȱdams.ȱȱ
ȱ
TheȱMegunticookȱRiverȱwatershedȱisȱwithinȱtheȱPenobscotȱsalmonȱhabitatȱrecoveryȱunitȱ(SHRU)ȱforȱ
AtlanticȱsalmonȱandȱtheȱPenobscotȱHabitatȱFocusȱAreaȱunderȱNOAA’sȱHabitatȱBlueprint.ȱTheȱ
watershedȱalsoȱcontainsȱmodeledȱpotentialȱAtlanticȱsalmonȱrearingȱhabitatȱ(MaineȱStreamȱHabitatȱ
Viewerȱ2019).ȱRecoveryȱofȱseaȬrunȱfishȱthatȱareȱcoȬevolvedȱwithȱAtlanticȱsalmonȱsuchȱasȱriverȱ
herringȱwouldȱsupportȱtheȱgoalsȱofȱtheȱrecoveryȱplanȱforȱtheȱendangeredȱsalmonȱ(U.S.ȱFishȱandȱ
WildlifeȱServiceȱandȱNMFSȱ2018).ȱȱȱ
ȱ
Riverȱherringȱ(alewifeȱandȱbluebackȱherring)ȱandȱAmericanȱeelȱareȱattractedȱtoȱtheȱMegunticookȱ
Riverȱmouthȱduringȱtheȱspringȱmigration,ȱsuggestingȱplausibleȱrestorationȱofȱtheȱrunsȱforȱtheseȱfishȱ
ifȱeffectiveȱfishȱpassageȱwereȱestablished.ȱBioperiodȱestimatesȱforȱtheȱfishȱconsideredȱinȱtheȱstudyȱ
wereȱsubsequentlyȱderivedȱfromȱconsultationȱwithȱMDMR,ȱwhichȱindicateȱtheȱanticipatedȱupstreamȱ
migrationȱtimingȱofȱtheseȱspecies,ȱwereȱsufficientȱpassageȱtoȱbeȱprovidedȱ(Tableȱ1).ȱ
ȱ
ȱ
Table�1.�Estimated�bioperiods�for�potential�upstream�migration�of�diadromous�fish�species�on�the�Megunticook�River�(MDMR�
2018).�

Speciesȱ Bioperiod

UpstreamMigration

Alewifeȱ MayȱȬ June
BluebackȱHerringȱ Mayȱ– Julyȱ15
AmericanȱEelȱ MayȱȬ July
SeaȱLampreyȱ May ȬJune

SeaȱRunȱBrookȱTroutȱ SeptemberȱȬDecember
RainbowȱSmeltȱ MarchȬMay
AtlanticȱSalmonȱ MayȱȬ July

�
�
�
�
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�
�

�
Figure�23.�Sketches�of�the�native�seaͲrun�fish�that�may�utilize�the�Megunticook�River�watershed�following�restoration�of�fish�
passage�in�the�river�(Artwork�by�Karen�Talbot,�www.karentalbotart.com).�

�
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 RIVER�CHANNEL�CONDITIONS�

TheȱMegunticookȱRiverȱthroughȱtheȱstudyȱreachȱexhibitsȱtheȱtraitsȱofȱaȱhighlyȱalteredȱstream.ȱ
Typically,ȱtheȱimpoundmentȱfromȱMontgomeryȱdamȱextendsȱupstreamȱthroughȱtheȱMainȱStreetȱ
bridge,ȱtoȱaȱlocationȱjustȱdownstreamȱofȱtheȱBrewsterȱbuildingȱ(approximatelyȱ350ȱfeetȱupstreamȱofȱ
MainȱStreet).ȱInȱtheȱconditionȱwithȱtheȱriverȱimpoundedȱbyȱtheȱdam,ȱthisȱreachȱhasȱtheȱ
characteristicsȱofȱaȱchannelized,ȱurbanȱstream,ȱthatȱlacksȱaquaticȱhabitatȱqualityȱorȱdiversity.ȱTheȱ
channelȱisȱwalledȱonȱeitherȱside,ȱwithȱnoȱnaturalȱfloodplain.ȱȱ
ȱ
Duringȱtheȱfieldȱinvestigation,ȱtheȱimpoundmentȱwasȱdrawnȱdown,ȱwhichȱaffordedȱaȱviewȱofȱtheȱ
conditionȱofȱtheȱstreamȱinȱtheȱstudyȱreachȱifȱtheȱdamȱwereȱlowered.ȱImmediatelyȱupstreamȱofȱtheȱ
dam,ȱtheȱchannelȱconcentratesȱinȱtheȱvicinityȱofȱtheȱexistingȱheadȱgateȱbetweenȱledgeȱoutcropsȱunderȱ
aȱshallowȱmantleȱofȱaccumulatedȱsediment.ȱDuringȱtheȱfieldȱassessment,ȱanȱabandonedȱrelictȱtankȱ
wasȱobservedȱinȱtheȱlowerȱimpoundmentȱonȱtheȱsouthȱsideȱofȱtheȱchannelȱ(Figureȱ24).ȱTheȱoriginȱ
andȱpurposeȱofȱtheȱtankȱisȱunknown,ȱbutȱobservationsȱbyȱTownȱofȱCamdenȱstaffȱsuggestȱthatȱtheȱ
tankȱisȱempty.ȱInȱconjunctionȱwithȱsedimentȱtesting,ȱaȱcompositeȱsedimentȱsampleȱwasȱretrievedȱ
fromȱtheȱtankȱarea.ȱSeeȱSectionȱ4.5.1ȱforȱmoreȱdetails.ȱ
ȱ

ȱ
Figure�24.�View�of�lower�impoundment�and�north�end�of�spillway�in�drawn�down�condition,�May�8,�2018.�Relict�tank�is�
located�in�the�vicinity�of�the�survey�tripod�at�the�left�of�the�image.��

ȱ
Fromȱaȱlocationȱapproximatelyȱ35ȱfeetȱupstreamȱofȱtheȱdamȱtoȱtheȱdownstreamȱedgeȱofȱtheȱMainȱ
Streetȱbridgeȱ(approximatelyȱ100ȱfeetȱupstreamȱofȱtheȱdam),ȱtheȱriverȱflowsȱunderȱmultipleȱ
commercialȱbuildingsȱwithȱvariousȱsupportsȱandȱstructuralȱelementsȱeitherȱlandingȱinȱorȱadjacentȱtoȱ
theȱriverȱchannel.ȱFlowȱunderȱMainȱStreetȱ(MDOT#ȱ2497)ȱisȱsplitȱbetweenȱparallelȱ14ȱfootȬwideȱspansȱ
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68ȱfeetȱinȱlength.ȱMultipleȱpipedȱutilitiesȱcrossȱbeneathȱtheȱbridgeȱdeckȱaboveȱtheȱriverȱandȱappearȱtoȱ
beȱinȱvariousȱstatesȱofȱmaintenanceȱneedȱ(Figureȱ25).ȱTheȱriverȱbedȱthroughȱtheȱbridgeȱisȱcoarseȬ
grainedȱ(gravel,ȱcobblesȱandȱsmallȱbouldersȱwithȱsomeȱbricks).ȱ
ȱ

ȱ
Figure�25.�View�downstream�through�north�span�of�Main�Street�bridge�in�drawn�down�condition,�May�8,�2018.�Stain�lines�
indicate�normal�pool�elevation.��

ȱ
Atȱtheȱdownstreamȱendȱofȱtheȱbridge,ȱtheȱflowȱconcentratesȱaroundȱledgeȱandȱlargeȱbouldersȱtoȱ
createȱaȱpairȱofȱhydraulicȱdropsȱtotalingȱ2.7ȱtoȱ3.0ȱfeetȱinȱwaterȱsurfaceȱlevelȱchangeȱoverȱ
approximatelyȱ20ȱfeetȱofȱstreamȱlengthȱ(Figureȱ26).ȱThisȱareaȱisȱbackwateredȱwhenȱtheȱdamȱ
impoundsȱtheȱriver.ȱIfȱtheȱselectedȱprojectȱapproachȱledȱtoȱreductionȱofȱtheȱimpoundmentȱlevel,ȱfishȱ
passageȱthroughȱthisȱtransitionȱatȱMainȱStreetȱwouldȱneedȱtoȱbeȱmanaged.ȱ
ȱ
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ȱ
Figure�26.�View�upstream�at�Main�Street�bridge�in�drawn�down�condition,�May�8,�2018.�Hydraulic�drop�at�downstream�bridge�
opening�in�center�of�photo.�Stain�lines�apparent�on�posts�indicate�normal�pool�elevation.��

ȱ
Immediatelyȱupstreamȱofȱtheȱbridge,ȱadditionalȱcommercialȱstructuresȱextendȱoverȱoneȱhalfȱofȱtheȱ
riverȱforȱapproximatelyȱ60ȱfeet.ȱInȱtheȱdrawnȱdownȱcondition,ȱtheȱchannelȱexhibitsȱgeomorphicȱ
sequencesȱofȱaȱnaturalȱstreamȱoverȱtheȱnextȱ275ȱfeetȱ(Figureȱ27).ȱGravelȱbars,ȱriffles,ȱandȱpoolsȱareȱallȱ
presentȱthroughȱthisȱsection.ȱAȱclearȱspanȱfootbridgeȱcrossesȱtheȱriverȱinȱtheȱmiddleȱofȱthisȱreach,ȱbutȱ
doesȱnotȱinfluenceȱtheȱriverȱhydraulics.ȱTheȱriverȱbedȱthroughȱthisȱreachȱisȱalsoȱcoarseȬgrainedȱ
(gravel,ȱcobblesȱandȱaȱfewȱsmallȱboulders,ȱwithȱsomeȱbricks).ȱTheȱareaȱupstreamȱofȱtheȱMainȱStreetȱ
bridgeȱexhibitsȱaȱdepositionalȱpattern,ȱinȱresponseȱtoȱbackwaterȱduringȱhighȱflows.ȱȱ
ȱ
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�
Figure�27.�Looking�upstream�from�Main�Street�with�impoundment�drawn�down,�May�8,�2018.�In�addition�to�infrastructure�in�
the�river,�natural�features�such�as�boulders,�midͲchannel�bars,�riffles,�and�pools�are�all�present�through�this�reach.��

ȱ
TheȱeffectiveȱendȱofȱtheȱMontgomeryȱdamȱimpoundmentȱisȱlocatedȱapproximatelyȱ350ȱfeetȱupstreamȱ
ofȱtheȱbridge,ȱandȱ525ȱfeetȱupstreamȱofȱtheȱdam.ȱFromȱthisȱpointȱupstreamȱtoȱWashingtonȱStreet,ȱtheȱ
riverȱagainȱflowsȱunderȱresidentialȱandȱcommercialȱbuildings,ȱincludingȱtheȱBrewsterȱbuilding,ȱtheȱ
siteȱofȱaȱformerȱmill.ȱAȱrelictȱwaterȱwheelȱandȱaȱlineȱofȱweirsȱextendȱacrossȱtheȱchannelȱbeneathȱthisȱ
building,ȱcreatingȱaȱhydraulicȱdropȱofȱapproximatelyȱ1ȱfootȱ(Figureȱ28).ȱTheseȱfeaturesȱwereȱnotȱ
assessedȱtoȱbeȱaȱfullȱfishȱpassageȱbarrier,ȱbutȱmodestȱmanagementȱofȱtheȱconditionsȱbeneathȱtheȱ
buildingȱwouldȱenhanceȱfullȱfishȱpassageȱpotential.ȱȱȱ
ȱ
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ȱ
Figure�28.�Looking�downstream�beneath�Brewster�building,�May�8,�2018.�Relict�water�wheels�and�weirs�between�pier�
footings�visible�in�images.��

ȱ
Lastly,ȱtheȱriverȱflowsȱunderȱtheȱWashingtonȱStreetȱ(‘Bakery’)ȱBridgeȱ(MDOT#ȱ2981ȱ)ȱapproximatelyȱ
500ȱfeetȱupstreamȱofȱMainȱStreet.ȱTheȱsuperȱstructureȱofȱtheȱclearspanȱbridgeȱwasȱreplacedȱinȱ2017.ȱ
Beneathȱtheȱbridge,ȱaȱconcreteȬencasedȱsewerȱpipeȱcreatesȱanȱapproximateȱ9ȱinchȱtoȱ12ȱinchȱ
hydraulicȱdrop,ȱwhichȱwasȱalsoȱnotȱassessedȱtoȱbeȱaȱfullȱfishȱpassageȱbarrierȱ(Figureȱ29).ȱȱȱȱ
ȱ

�
Figure�29.�View�across�channel�beneath�Washington�Street�bridge,�May�8,�2018.�Concrete�sewer�line�encasement�creates�
hydraulic�drop�of�approximately�9�inches.��
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 IMPOUNDED�SEDIMENT��

DownstreamȱofȱMainȱStreet,ȱtheȱimpoundmentȱisȱapproximatelyȱ115ȱfeetȱwideȱatȱtheȱwidestȱpointȱ
alongȱtheȱupstreamȱfaceȱofȱtheȱdam.ȱAtȱtwoȱorȱthreeȱtimesȱtheȱwidthȱofȱtheȱriver,ȱthisȱareaȱofȱtheȱ
lowerȱimpoundmentȱisȱproneȱtoȱmodestȱfineȱsedimentȱ(sandȱandȱsilt)ȱaccumulationȱ(	������͵Ͳ).ȱTheȱ
lowerȱimpoundmentȱnearȱtheȱheadȱgateȱwasȱpreviouslyȱdredgedȱinȱ2013,ȱremovingȱanȱestimatedȱ30ȱ
yearsȱofȱsedimentȱaccumulationȱatȱthatȱtimeȱ(PenȱBayȱPilotȱ2013).ȱȱ
ȱ
Theȱsiteȱinvestigationȱincludedȱaȱdepthȱofȱrefusalȱsurvey,ȱwhichȱentailsȱsurveyingȱtheȱsurfaceȱofȱtheȱ
impoundedȱsedimentȱandȱalsoȱprobingȱthroughȱthisȱlayerȱandȱsurveyingȱtheȱledgeȱorȱcoarseȱ
sedimentȱthatȱmadeȱupȱtheȱpreȬdamȱsurface.ȱTheseȱsurveyȱpointsȱareȱusedȱtoȱestimateȱtheȱvolumeȱofȱ
sedimentȱtrappedȱbehindȱtheȱdamȱandȱprovidesȱcluesȱtoȱwhatȱtheȱsiteȱmayȱlookȱlikeȱifȱtheȱdamȱwereȱ
notȱinȱplace.ȱ
�
Theȱresultsȱofȱtheȱsurveyȱsuggestȱthatȱtheȱthicknessȱofȱfineȱsedimentȱtrappedȱbehindȱtheȱdamȱisȱ
betweenȱ0ȱandȱ4ȱfeetȱ(Figureȱ31).ȱThisȱamountsȱtoȱapproximatelyȱ250ȱtoȱ300ȱcubicȱyardsȱofȱfineȱ
sedimentȱacrossȱtheȱimpoundment.ȱTheȱsedimentȱhasȱbeenȱdepositedȱalongȱtheȱlowȬvelocityȱmarginsȱ
ofȱtheȱimpoundment.ȱTheȱmiddleȱofȱtheȱimpoundmentȱappearsȱtoȱbeȱscouredȱtoȱtheȱunderlyingȱ
coarseȱlayerȱasȱaȱresultȱofȱoccasionalȱdrawdownȱevents.ȱȱ
ȱ

�
Figure�30.�The�impoundment�with�the�water�level�drawn�down.�A�modest�volume�of�fineͲgrained�sediment�is�trapped�behind�
the�dam.�May�8,�2018.�Relict�tank�location�is�immediately�below�and�several�feet�downstream�of�the�purple�French�doors�in�
the�image.�
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�
Figure�31.�Estimated�thickness�of�fine�sediment�trapped�behind�the�dam.��

 Impounded�Sediment�Quality�

Sedimentȱimpoundedȱbehindȱaȱdamȱcanȱpotentiallyȱbearȱtheȱlegacyȱofȱcontaminationȱfromȱpastȱorȱ
presentȱupstreamȱlandȱorȱindustrialȱuses,ȱincludingȱurbanȱrunoff.ȱManagementȱofȱimpoundedȱ
sedimentȱisȱanȱimportantȱconsiderationȱwhenȱcontemplatingȱdamȱmanagementȱactivities.ȱBasedȱonȱ
theȱindustrialȱlegacyȱofȱtheȱriver,ȱtheȱurbanȱsetting,ȱandȱtheȱpresenceȱofȱtheȱsediment,ȱsamplesȱofȱtheȱ
accumulatedȱsedimentȱwereȱcollectedȱtoȱscreenȱforȱtheȱpresenceȱofȱpotentialȱpollutants.ȱȱAsȱ
discussedȱabove,ȱtheȱMontgomeryȱdamȱimpoundmentȱwasȱdredgedȱinȱ2013,ȱandȱpartsȱofȱtheȱ
Camdenȱharborȱwereȱmostȱrecentlyȱdredgedȱinȱ2013ȱandȱ2003ȱ(PenȱBayȱPilotȱ2013).ȱSedimentȱtestingȱ
mayȱhaveȱoccurredȱinȱassociationȱwithȱthoseȱdredgingȱevents,ȱbutȱanyȱassociatedȱresultsȱwereȱnotȱ
availableȱatȱtheȱtimeȱofȱreportȱpreparation.ȱ
ȱ
Forȱthisȱstudy,ȱthreeȱsedimentȱsamplesȱwereȱcollectedȱinȱtheȱdamȱimpoundment.ȱTheȱlocationsȱ
includedȱoneȱsampleȱonȱeachȱsideȱofȱtheȱimpoundment,ȱandȱoneȱdirectlyȱinȱtheȱvicinityȱofȱtheȱrelictȱ
tankȱthatȱwasȱobservedȱinȱtheȱimpoundment.ȱInȱaddition,ȱoneȱ“background”ȱsampleȱofȱsedimentȱ
wasȱcollectedȱfromȱtheȱheadȱofȱCamdenȱHarborȱforȱcomparisonȱtoȱtheȱsedimentȱinȱtheȱ
impoundment.ȱTypically,ȱsedimentȱmanagementȱdecisionsȱareȱmadeȱbasedȱbothȱonȱtheȱlevelȱofȱ
potentialȱpollutantsȱinȱtheȱimpoundmentȱsamples,ȱbutȱalsoȱtheȱlevelȱofȱpotentialȱpollutantsȱinȱtheȱ
sedimentȱofȱtheȱreceivingȱwaterȱbody.ȱ
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TheȱsamplesȱwereȱanalyzedȱbyȱAlphaȱAnalytical,ȱaȱtestingȱlaboratoryȱinȱPortsmouth,ȱNH.ȱResultsȱofȱ
theȱtestingȱwereȱthenȱscreenedȱagainstȱstandardȱcriteriaȱthatȱareȱusedȱtoȱevaluateȱaccumulatedȱ
sedimentȱinȱimpoundmentsȱinȱNewȱEngland.ȱTheseȱcriteriaȱareȱdefinedȱbyȱtheȱconsensusȬbasedȱ
sedimentȱqualityȱguidelinesȱ(MacDonaldȱetȱal.ȱ2000).ȱTheseȱguidelinesȱsetȱthresholdsȱforȱ
concentrationsȱofȱpotentialȱpollutantsȱthatȱmightȱresultȱinȱmarginalȱeffectsȱ(TEC,ȱTEL)ȱandȱprobableȱ
effectsȱ(PEC,ȱPEL)ȱtoȱorganismsȱlivingȱinȱfreshwaterȱandȱmarineȱecosystems.ȱTheseȱcriteriaȱareȱ
typicallyȱusedȱtoȱassessȱwhetherȱsedimentȱisȱcleanȱenoughȱtoȱallowȱitȱtoȱpassȱdownstream,ȱtoȱreuseȱ
theȱsedimentȱonȱaȱprojectȱsite,ȱorȱwhetherȱitȱisȱadvisableȱtoȱremoveȱtheȱsedimentȱfromȱtheȱprojectȱ
locationȱandȱpreventȱfurtherȱexposure.ȱ
ȱ
CompleteȱresultsȱofȱtheȱsedimentȱtestingȱprogramȱcanȱbeȱfoundȱinȱAppendixȱA.ȱSelectedȱresultsȱ
exceededȱscreeningȱlevels,ȱpredominantlyȱforȱmetalsȱandȱsemiȬvolatileȱorganicȱcompounds.ȱInȱ
general,ȱwithinȱtheȱimpoundment,ȱtheȱhighestȱconcentrationsȱwereȱfoundȱimmediatelyȱadjacentȱtoȱ
theȱtank.ȱInȱsomeȱcases,ȱtheȱharborȱsampleȱhadȱhigherȱconcentrationsȱofȱaȱgivenȱanalyte,ȱwhichȱ
wouldȱindicateȱthatȱreleasingȱtheȱimpoundedȱsedimentȱwouldȱnotȱincreaseȱtheȱconcentrationȱofȱthatȱ
analyteȱinȱtheȱharbor.ȱȱ
ȱ
Twoȱpointsȱofȱcomparisonȱforȱtheȱsedimentȱtestingȱresultsȱwereȱobtainedȱfromȱotherȱstudies.ȱFirst,ȱaȱ
comparisonȱforȱtheȱharborȱsampleȱcomesȱfromȱsedimentȱtestingȱcarriedȱoutȱforȱaȱproposedȱdredgingȱ
projectȱatȱLymanȬMorseȱBoatbuildingȱlocatedȱwithinȱtheȱharborȱ(LymanȬMorseȱBoatbuildingȱ2018).ȱ
Aȱreviewȱofȱtheȱassociatedȱresultsȱindicatedȱthatȱtheyȱareȱinȱcloseȱagreementȱwithȱtheȱanalysisȱofȱtheȱ
harborȱsampleȱpresentedȱinȱthisȱreport.ȱTestingȱcarriedȱoutȱinȱtheȱearlyȱ1990sȱinȱtheȱimpoundmentȱ
upstreamȱofȱKnowltonȱStreetȱdamȱ(KimballȱChaseȱCompanyȱ1991,ȱTownȱofȱCamdenȱ2019)ȱrevealedȱ
similarȱresultsȱasȱwereȱdetectedȱinȱtheȱimpoundmentȱsamples.ȱ
ȱ
Inȱgeneral,ȱtheȱsameȱanalytesȱwereȱdetectedȱinȱbothȱtheȱharborȱandȱimpoundmentȱsamplesȱandȱatȱ
similarȱordersȱofȱmagnitude.ȱOneȱnotableȱexceptionȱtoȱthisȱtrendȱisȱmercury,ȱwhichȱwasȱdetectedȱatȱaȱ
highȱconcentrationȱimmediatelyȱadjacentȱtoȱtheȱtank,ȱbutȱbelowȱthresholdsȱinȱtheȱharborȱsample.ȱInȱ
addition,ȱchromiumȱwasȱsubstantiallyȱhigherȱinȱtheȱimpoundmentȱsamplesȱthanȱtheȱharborȱsample,ȱ
whichȱwasȱbelowȱtheȱassociatedȱthresholds.ȱTheȱgeneralȱsimilarityȱbetweenȱtheȱresultsȱinȱtheȱharborȱ
andȱinȱtheȱimpoundmentȱleadsȱtoȱtheȱinterpretationȱthatȱharborȱhasȱbeenȱreceivingȱsedimentȱfromȱ
theȱMegunticookȱRiverȱhistorically,ȱandȱthatȱtheȱoverallȱsedimentȱqualityȱupstreamȱandȱdownstreamȱ
ofȱtheȱdamȱisȱnotȱmarkedlyȱdifferent,ȱwithȱsomeȱnotedȱexceptions.ȱȱȱ
ȱ
Typically,ȱreuseȱorȱreleaseȱoptionsȱforȱimpoundedȱsedimentȱareȱdiscussedȱandȱnegotiatedȱwithȱstateȱ
regulatoryȱbodiesȱatȱtheȱbeginningȱofȱaȱdetailedȱdesignȱphase.ȱAsȱaȱresult,ȱitȱisȱnotȱpresentlyȱknownȱ
whetherȱreleaseȱofȱtheȱaccumulatedȱsedimentȱwouldȱbeȱpermitted.ȱHowever,ȱgivenȱtheȱmodestȱ
volumeȱofȱsediment,ȱaȱsafeȱassumptionȱforȱcurrentȱprojectȱevaluationȱandȱplanningȱpurposesȱwouldȱ
beȱthatȱsedimentȱreleaseȱwillȱnotȱbeȱpermitted,ȱandȱthatȱtheȱsedimentȱwillȱbeȱrequiredȱtoȱbeȱremovedȱ
fromȱtheȱimpoundmentȱandȱdisposedȱatȱanȱoffsiteȱlocation.ȱȱ
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 STRUCTURAL�CONDITION�ASSESSMENT�

Theȱsiteȱinvestigationȱalsoȱincludedȱaȱqualitativeȱstructuralȱconditionȱassessmentȱ(performedȱbyȱ
Gartleyȱ&ȱDorsky)ȱtoȱobserveȱandȱdocumentȱtheȱexistingȱstructureȱfoundationsȱalongȱtheȱriverȱfromȱ
theȱdamȱupstreamȱtoȱ25ȱMechanicȱStreetȱ(BrewsterȱBuilding),ȱlocatedȱjustȱdownstreamȱofȱtheȱ
WashingtonȱStreetȱbridge.ȱTheȱassessmentȱincludedȱtheȱportionsȱofȱtheȱexistingȱfoundationsȱvisibleȱ
duringȱtheȱsiteȱvisit,ȱincludingȱbuildingȱpiles,ȱbracing,ȱbridgeȱabutmentsȱandȱbuildingȱfoundations.ȱ
ObservationsȱofȱtheȱMainȱStreetȱ(Routeȱ1)ȱbridgeȱabutmentsȱandȱtheȱTanneryȱLaneȱFootbridgeȱ
abutmentsȱwereȱalsoȱmade.ȱTheȱconditionsȱassessmentȱaimedȱtoȱprovideȱaȱgeneralȱunderstandingȱofȱ
theȱexistingȱconditionȱofȱtheȱbuildingȱfoundationsȱatȱtheȱtimeȱofȱtheȱinspection.ȱȱ
ȱ
Althoughȱmanyȱofȱtheȱbuildingȱfoundationȱelementsȱwereȱfoundȱtoȱbeȱstructurallyȱsound,ȱanȱarrayȱ
ofȱformsȱandȱtypesȱofȱdegradationȱorȱdeficiencyȱwereȱobserved.ȱSeveralȱnotableȱpotentialȱ
deficienciesȱwereȱalsoȱobservedȱbeneathȱtheȱMainȱStreetȱbridge,ȱincludingȱtheȱconditionȱofȱtheȱ
stormwaterȱlinesȱsuspendedȱacrossȱtheȱchannel.ȱTheȱbridgeȱwasȱlastȱinspectedȱbyȱMDOTȱinȱ2016,ȱ
whoȱobservedȱsimilarȱconditions,ȱalthoughȱtheȱMDOTȱinspectionȱoccurredȱduringȱaȱperiodȱofȱhighȱ
water.ȱ
ȱ
Theȱaboveȱconditionsȱofȱtheȱobservedȱstructuresȱwouldȱbeȱpresentȱregardlessȱofȱmodificationȱtoȱtheȱ
dam,ȱbutȱformȱaȱbaselineȱagainstȱwhichȱtoȱcompareȱeffectsȱthatȱmightȱresultȱfromȱdamȱmodification.ȱ
Theȱsubsequentȱpotentialȱeffectsȱofȱdamȱmodificationȱonȱtheȱexistingȱstructuralȱconditionsȱareȱ
discussedȱinȱSectionȱ6.1.2ȱofȱtheȱreport.ȱTheȱassessmentȱreportȱisȱincludedȱinȱAppendixȱB.ȱ
ȱ

 HYDROLOGY�AND�HYDRAULICS�

Asȱpartȱofȱthisȱproject,ȱInterȬFluveȱevaluatedȱtheȱhydrologicȱcharacteristicsȱofȱtheȱMegunticookȱRiverȱ
andȱtheȱcontributingȱwatershed,ȱandȱhydraulicȱpatternsȱnearȱMontgomeryȱDam.ȱȱ

 Hydrologic�Analysis�

ThisȱsectionȱofȱtheȱreportȱdescribesȱtheȱmethodsȱusedȱtoȱestimateȱlowȬflow,ȱseasonalȱflow,ȱandȱpeakȱ
floodȱflowsȱintoȱandȱoutȱofȱtheȱMontgomeryȱDamȱimpoundment.ȱThreeȱseparateȱmethodsȱwereȱusedȱ
toȱderiveȱflowȱestimates.ȱ
ȱ
First,ȱInterȬFluveȱreviewedȱtheȱresultsȱofȱtheȱhistoricalȱhydrologicȱandȱhydraulicȱanalysisȱforȱtheȱ
MegunticookȱRiverȱreportedȱinȱtheȱMayȱ4,ȱ1988ȱFederalȱEmergencyȱManagementȱAgencyȱ(FEMA)ȱ
FloodȱInsuranceȱStudyȱ(FIS)ȱreport.ȱThisȱhistoricalȱstudyȱwasȱperformedȱbyȱStoneȱandȱWebsterȱ
EngineeringȱCorporation,ȱwithȱtheȱworkȱcompletedȱinȱAprilȱ1986.ȱTheȱ1988ȱFISȱwasȱsubsequentlyȱ
integratedȱintoȱtheȱ2016ȱcountyȬwideȱKnoxȱCountyȱFISȱ(FISȱNumberȱ23013CV000A;ȱFEMAȱ2016).ȱȱ
ȱ
Second,ȱweȱusedȱtheȱU.S.ȱGeologicalȱSurveyȱStreamstatsȱtoolȱtoȱestimateȱsurfaceȱwaterȱinflowsȱtoȱtheȱ
MontgomeryȱDamȱimpoundmentȱforȱaȱsuiteȱofȱtypicalȱflowsȱandȱaȱsuiteȱofȱpeakȱfloodȱflows.ȱTheȱ
StreamStatsȱtoolȱisȱaȱwebȬbasedȱuserȱinterfaceȱthatȱestimatesȱtheȱhydrologicȱcharacteristicsȱofȱ
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watershedsȱandȱthenȱimplementsȱtheȱUSGSȱregressionȱequationȱmethodsȱforȱestimatingȱflows.ȱAfterȱ
theȱuserȱselectsȱtheȱdischargeȱpointȱforȱtheȱareaȱofȱinterest,ȱtheȱwebȬbasedȱtoolȱdelineatesȱtheȱ
contributingȱareaȱusingȱtheȱNationalȱElevationȱDatasetȱandȱtheȱNationalȱHydrographyȱDataset,ȱ
calculatesȱcharacteristicsȱofȱtheȱlandȱwithinȱtheȱcontributingȱarea,ȱandȱusesȱtheȱcharacteristicsȱtoȱ
implementȱtheȱregressionȱequationȱmethods.ȱ
ȱ
Lastly,ȱinȱ2014ȱMaineȱDOTȱperformedȱaȱhydrologicȱanalysisȱtoȱevaluateȱtheȱperformanceȱofȱtheȱ
WashingtonȱStreetȱBridgeȱ(BakeryȱBridge).ȱTheȱMaineȱDOTȱstudyȱreferredȱtoȱtheȱsameȱregressionȱ
equationsȱusedȱbyȱtheȱStreamStatsȱtool.ȱTableȱ2ȱsummarizesȱtheȱpeakȱflowȱestimatesȱforȱtheseȱthreeȱ
alternateȱsources,ȱwhileȱTableȱ3ȱsummarizesȱestimatesȱofȱtheȱtypicalȱflowsȱtoȱtheȱimpoundment.ȱ

Table�2.�Peak�Flood�Flows�Discharging�to�the�Montgomery�Dam�Impoundment�

Average�
Return�
Period�
(Years)�

Annual�
Exceedance�
Probability�

(%)�

Discharge�
(MEDOT)�
(ft3/s)�

Discharge�
(USGS)�
(ft3/s)�

Discharge�
(FEMA)�
(ft3/s)�

1.1� � 375� � �
2� 50%� 720� 724� �
5� 20%� 1,090� 1,090� �
10� 10%� 1,360� 1,360� 1,095�
25� 4%� 1,710� 1,710� �
50� 2%� 1,980� 1,980� 1,710�
100� 1%� 2,270� 2,270� 2,030�
500� 0.2%� 2,980� 2,980� 2,920�

Table�3.�Typical�Flows�Discharging�to�the�Montgomery�Dam�Impoundment�

Discharge�(ft3/s)�
Month� mean� median�
January� 50 27
February� 63 36
March� 91 90
April� 111 92
May� 130 110
June� 58 39
July� 20 7
August� 11 3
September� 12 3
October� 47 14
November� 85 54
December� 75 48
Annual�flow� 63 28
Summer�lowͲflow�(7Q10)� 1.3
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 Hydraulic�Analysis�

Theȱriverȱhydraulicsȱinȱtheȱvicinityȱofȱtheȱdamȱwereȱpreviouslyȱanalyzedȱtoȱsupportȱtheȱ1988ȱFEMAȱ
FIS,ȱintegratedȱasȱdescribedȱaboveȱinȱtheȱ2016ȱcountyȬwideȱFISȱ(FEMAȱ2016).ȱTheȱprofileȱfromȱtheȱ
FISȱinȱtheȱstudyȱareaȱsuggestsȱtheȱinfluenceȱofȱtheȱdamȱonȱfloodȱlevelsȱextendsȱtoȱaȱlocationȱjustȱ
downstreamȱofȱtheȱBrewsterȱbuildingȱ(theȱformerȱBrewsterȱMill,ȱlabeledȱasȱtheȱHighlandȱMillȱonȱtheȱ
profileȱfigure;ȱFigureȱ32).ȱTheȱhydraulicȱanalysisȱthatȱsupportedȱtheȱ1988ȱFISȱwasȱusedȱtoȱestablishȱ
theȱFEMAȱregulatoryȱfloodplainȱ(Figureȱ33).ȱTheȱregulatoryȱfloodplainȱextendsȱontoȱasȱmanyȱasȱ15ȱ
privateȱandȱ2ȱpublicȱpropertiesȱalongȱtheȱMontgomeryȱDamȱimpoundment.ȱ
ȱ

ȱ
Figure�32.�Flood�profiles�in�the�study�reach�from�1988�FIS�(FEMA2016).�

ȱ
InterȬFluveȱdevelopedȱanȱupdatedȱoneȬdimensional,ȱstepȬbackwaterȱmodelȱofȱtheȱsubjectȱreachȱtoȱ
representȱcurrentȱconditions.ȱWeȱalsoȱusedȱthisȱmodelȱtoȱsimulateȱtheȱeffectȱofȱmodifyingȱtheȱdamȱ
andȱoutletȱstructuresȱonȱlowȬȱandȱhighȬflowȱwaterȱsurfaceȱprofilesȱofȱtheȱMegunticookȱRiver,ȱ
discussedȱinȱSectionȱ6.1.1.ȱWeȱdevelopedȱtheȱmodelȱusingȱtheȱU.S.ȱArmyȱCorpsȱofȱEngineersȱ
HydraulicȱEngineeringȱCenterȱRiverȱAnalysisȱSystemȱ(HECȬRASȱvȱ4.1).ȱȱWeȱdevelopedȱtheȱmodelȱinȱ
aȱGISȱenvironmentȱusingȱsiteȬspecificȱtopographicȱandȱbathymetricȱsurveyȱdataȱcollectedȱbyȱGartleyȱ
andȱDorskyȱandȱInterȬFluveȱinȱMayȱ2018.ȱWeȱroutedȱpeakȱflowsȱ(Tableȱ2)ȱandȱtypicalȱseasonalȱflowsȱ
(Tableȱ3)ȱthroughȱtheȱmodelȱgeometry.ȱ
ȱ
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ȱ
Figure�33.�FEMAͲmapped�floodplain�in�the�study�reach�from�1988�FIS�(FEMA2016).�

Figureȱ34ȱillustratesȱtheȱmodelȱassumptionsȱforȱtheȱexistingȱcondition,ȱwhileȱsimulatedȱfloodȱprofilesȱ
forȱexistingȱconditionsȱareȱshownȱinȱFigureȱ35.ȱTheȱestimatedȱeffectsȱofȱdamȱmodificationȱonȱfloodȱ
waterȱprofilesȱareȱdiscussedȱinȱdetailȱinȱSectionȱ6.1.1.ȱ
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�
Figure�34.�Dam�Geometry,�Existing�Condition.�

�
Figure�35.�Simulated�flood�profiles�for�existing�condition.�
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5. Potential�Constraints�
 ENVIRONMENTAL�AND�HISTORICAL�CONSTRAINTS�

Damȱmodification,ȱwhileȱpotentiallyȱnetȬbeneficialȱtoȱexistingȱinfrastructureȱandȱecosystems,ȱcanȱ
imposeȱshortȱtermȱimpactsȱonȱtheȱenvironmentȱduringȱtheȱconstructionȱphaseȱofȱaȱprojectȱandȱ
disruptȱspeciesȱthatȱhadȱadaptedȱtoȱpresenceȱofȱtheȱdam.ȱDamȱremovalsȱcanȱalsoȱhaveȱculturalȱ
impactsȱifȱtheȱdamȱorȱimpoundmentȱisȱadjacentȱtoȱhistoricallyȱsignificantȱfeatures.ȱToȱidentifyȱ
sensitiveȱecologicalȱandȱculturalȱresourcesȱinȱtheȱprojectȱarea,ȱInterȬFluveȱsubmittedȱinitialȱinquiriesȱ
toȱvariousȱstateȱandȱfederalȱagencies.ȱResponsesȱfromȱtheȱMaineȱNaturalȱAreasȱProgramȱ(MNAP),ȱ
USȱFishȱandȱWildlifeȱServiceȱ(USFWS),ȱMaineȱDepartmentȱofȱInlandȱFisheriesȱandȱWildlifeȱ
(MDIFW),ȱandȱMaineȱHistoricȱPreservationȱCommissionȱ(MHPC)ȱareȱdiscussedȱbelow.ȱThereȱareȱnoȱ
delineatedȱwetlandsȱinȱtheȱvicinityȱofȱtheȱpotentialȱprojectȱarea,ȱhenceȱpotentialȱregulatoryȱwetlandȱ
impactsȱareȱnotȱanticipated.ȱ

 MNAP�

TheȱMNAPȱsearchedȱitsȱdataȱsystemȱandȱinquiredȱwithȱlocalȱexpertsȱforȱdocumentationȱofȱrareȱorȱ
uniqueȱbotanicalȱfeaturesȱinȱtheȱvicinityȱofȱtheȱprojectȱarea.ȱTheȱresultsȱofȱtheȱsearchȱindicateȱthatȱnoȱ
suchȱfeaturesȱwereȱdocumentedȱinȱtheȱprojectȱarea.ȱȱȱȱȱȱ

 USFWS�

AȱfederalȱthreatenedȱandȱendangeredȱspeciesȱreviewȱwasȱconductedȱusingȱtheȱUSFWSȱ“Informationȱ
forȱPlanningȱandȱConsultation”ȱsystem.ȱTheȱinquiryȱproducedȱaȱpotentiallyȬpresentȱlistȱthatȱ
includedȱtwoȱspecies:ȱTheȱNorthernȱlongȬearedȱbatȱ(Myotisȱseptentrionalis)ȱandȱtheȱAtlanticȱsalmonȱ
(Salmoȱsalar).ȱHowever,ȱthereȱwereȱnoȱcriticalȱhabitatsȱincludedȱlistedȱwithinȱtheȱprojectȱarea.ȱTheȱ
potentialȱpresenceȱofȱtheseȱtwoȱspeciesȱwillȱbeȱfactoredȱintoȱtheȱprojectȱplanning,ȱbutȱareȱnotȱ
expectedȱtoȱbeȱaȱconstraintȱonȱprojectȱactions.ȱȱ
ȱ
TypicalȱconsiderationsȱforȱtheȱlongȬearedȱbatȱincludeȱremovalȱofȱtreesȱgreaterȱthanȱ3ȱinchesȱinȱ
diameter.ȱInȱMaine,ȱtheȱtypicalȱimplicationȱisȱsimplyȱthatȱUSFWSȱisȱnotifiedȱifȱtreesȱofȱthisȱsizeȱmustȱ
beȱremovedȱasȱaȱresultȱofȱprojectȱactions,ȱandȱmayȱrequireȱtheȱtreesȱtoȱbeȱremovedȱbeforeȱtheȱstartȱofȱ
theȱregionalȱnestingȱseasonȱ(priorȱtoȱAprilȱ1).ȱAtlanticȱsalmonȱareȱpresentȱinȱPenobscotȱBay,ȱbutȱareȱ
notȱanticipatedȱinȱtheȱMegunticookȱRiverȱdueȱtoȱtheȱsiteȱcharacteristicsȱunderȱtheȱpresentȱcondition.ȱ
FederalȱpermittingȱforȱaȱpotentialȱprojectȱmayȱrequireȱinformalȱconsultationȱwithȱUSFWSȱorȱNOAA,ȱ
butȱtheȱlikelyȱimpactȱtoȱprojectȱplanningȱrelatesȱtoȱconstructionȱperiodȱsediment,ȱerosionȱandȱ
pollutionȱcontrols.ȱ

 MDIFW�

TheȱMDIFWȱfoundȱnoȱindicationȱofȱStateȱendangered,ȱthreatened,ȱorȱspecialȱconcernȱspeciesȱinȱtheȱ
projectȱarea.ȱFurthermore,ȱnoȱessentialȱorȱsignificantȱwildlifeȱhabitatȱwereȱmappedȱinȱtheȱprojectȱ
area.ȱ
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 MHPC�

Basedȱonȱtheirȱreviewȱofȱtheȱsiteȱandȱpotentialȱprojectȱactions,ȱMHPCȱdeterminedȱthatȱhistoricalȱ
consultationȱwouldȱbeȱrequiredȱasȱtheȱdamȱwasȱfoundȱtoȱbeȱeligibleȱforȱlistingȱonȱtheȱNationalȱ
RegisterȱofȱHistoricȱPlacesȱasȱaȱpartȱofȱaȱhistoricȱdistrictȱifȱanȱassociatedȱhistoricȱdistrictȱwereȱtoȱbeȱ
established.ȱPresently,ȱtheȱdamȱisȱnotȱwithinȱanȱestablishedȱhistoricȱdistrict.ȱTheȱdamȱisȱnotȱlistedȱonȱ
theȱnationalȱregister,ȱandȱisȱnotȱincludedȱinȱtheȱnearbyȱnationalȱhistoricȱdistricts.ȱTheȱadjacentȱ
HarborȱParkȱareaȱisȱincludedȱinȱtheȱHighȱStreetȱNationalȱHistoricȱDistrict.ȱ
ȱ
Basedȱonȱtheȱselectedȱproposedȱproject,ȱformalȱconsultationȱwithȱMHPCȱwouldȱbeȱinitiatedȱthroughȱ
theȱU.S.ȱArmyȱCorpsȱofȱEngineersȱpermittingȱprocess.ȱAȱrangeȱofȱactionsȱcouldȱbeȱrequired,ȱfromȱ
documentationȱofȱpotentiallyȱaffectedȱstructuresȱorȱresources,ȱtoȱavoidanceȱandȱpreservationȱinȱtheȱ
extremeȱcase.ȱBasedȱonȱpriorȱprojectȱexperienceȱonȱfishȱpassageȱrestorationȱprojectsȱatȱhistoricalȱ
damsȱinȱMaineȱandȱelsewhereȱinȱNewȱEngland,ȱtheseȱareȱnotȱconsideredȱtoȱbeȱaȱhardȱprojectȱ
constraint.ȱHowever,ȱtheseȱconsiderationsȱshouldȱbeȱcarefullyȱintegratedȱintoȱongoingȱprojectȱ
planning.ȱTheȱinformationȱregardingȱreconstructionȱofȱtheȱdamȱandȱdevelopmentȱofȱtheȱHarborȱParkȱ
inȱ1930,ȱandȱtheȱ1999ȱinclusionȱofȱtheȱparkȱareaȱinȱtheȱHighȱStreetȱhistoricȱdistrict,ȱwereȱnotȱknownȱatȱ
theȱtimeȱofȱconsultationȱwithȱMHPC,ȱandȱwereȱnotȱidentifiedȱthroughȱtheȱconsultation.ȱMHPCȱ
shouldȱbeȱconsultedȱregardingȱthisȱinformationȱearlyȱinȱfutureȱprojectȱphases.ȱ

 Project�Permitting�

Forȱtheȱlikelyȱrangeȱofȱprojectȱactionsȱconsidered,ȱregulatoryȱpermitsȱthatȱmayȱbeȱrequiredȱincludeȱ
theȱfollowing:ȱ
ȱ

x MaineȱDepartmentȱofȱEnvironmentalȱProtection,ȱNaturalȱResourcesȱProtectionȱActȱPermitȱ
x USȱArmyȱCorpsȱofȱEngineersȱIndividualȱPermit,ȱwithȱassociatedȱESAȱconsultationsȱ
x MaineȱHistoricȱPreservationȱCommissionȱ(Sectionȱ106)ȱMemorandumȱofȱAgreementȱ
x TownȱofȱCamdenȱDevelopmentȱActȱorȱShorelandȱZoningȱPermitȱ

ȱ

 INFRASTRUCTURE�CONSIDERATIONS�AND�POTENTIAL�CONSTRAINTS�

 Main�Street�Bridge�

TheȱMainȱStreetȱbridgeȱwasȱconstructedȱinȱ1931,ȱwithȱseveralȱpotentialȱdeficienciesȱobservedȱbothȱbyȱ
MDOTȱ(2016)ȱandȱthroughȱtheȱstructureȱconditionȱassessmentȱperformedȱtoȱsupportȱthisȱstudyȱ
(AppendixȱB),ȱincludingȱtheȱconditionȱofȱutilityȱpipesȱthatȱcrossȱtheȱriverȱsuspendedȱbeneathȱtheȱ
bridgeȱdeckȱ(Figureȱ25).ȱPlansȱforȱbridgeȱreplacement,ȱifȱany,ȱareȱnotȱknownȱatȱtheȱtimeȱofȱreportȱ
preparation.ȱTheȱbridgeȱisȱincludedȱinȱtheȱMDOTȱworkȱplanȱforȱ2019ȱforȱpreliminaryȱengineeringȱofȱ
bridgeȱimprovements.ȱAsȱindicatedȱinȱSectionȱ(4.4),ȱtheȱriverȱisȱsplitȱbetweenȱtwoȱparallelȱspansȱ
dividedȱbyȱaȱcenterȱpier.ȱȱ
ȱ
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Presently,ȱaȱcombinationȱofȱbouldersȱandȱledgeȱholdȱtheȱchannelȱbedȱgradeȱatȱtheȱdownstreamȱendȱ
ofȱtheȱbridge,ȱwhileȱtheȱchannelȱbedȱwithinȱtheȱbridgeȱconsistsȱofȱcoarseȱsubstrateȱ(Figureȱ26).ȱ
Maintainedȱinȱtheȱpresentȱcondition,ȱdetrimentalȱincrementalȱscourȱbeneathȱtheȱbridgeȱisȱnotȱ
anticipatedȱasȱaȱresultȱofȱpotentialȱdamȱmodifications.ȱTheȱbouldersȱandȱledgeȱcreateȱaȱhydraulicȱ
dropȱthatȱwouldȱnotȱbeȱconsideredȱaȱcompleteȱfishȱpassageȱbarrierȱifȱtypicalȱwaterȱlevelsȱinȱtheȱ
impoundmentȱwereȱlowered,ȱbutȱwouldȱlikelyȱrequireȱsomeȱadaptationȱandȱmanagementȱtoȱ
enhanceȱfishȱpassageȱpotentialȱatȱthisȱlocation.ȱȱ
ȱ
Eventualȱbridgeȱreplacement,ȱifȱconsidered,ȱshouldȱincludeȱproactiveȱconsiderationsȱtoȱoptimizeȱfishȱ
passageȱpotentialȱthroughȱtheȱbridge,ȱpossiblyȱincludingȱaȱtransitionȱtoȱaȱclearȱspanȱopeningȱoverȱ
theȱriver,ȱandȱmanagementȱofȱtheȱriverȱbedȱtoȱprovideȱmoreȱoptimalȱpassageȱconditions.ȱȱ

ȱ

 Utilities�and�other�public�infrastructure�

Thereȱareȱfewȱknownȱpublicȱutilitiesȱinȱtheȱareaȱofȱpotentialȱprojectȱactions.ȱThereȱisȱaȱwaterȱvalveȱ
underȱaȱmetalȱvalveȱcoverȱinȱtheȱlawnȱinȱtheȱHarborȱParkȱwhichȱisȱnoȱlongerȱinȱuseȱaccordingȱtoȱtheȱ
Town.ȱIfȱaȱpotentialȱprojectȱwereȱtoȱimpactȱtheȱlocation,ȱtheȱvalveȱwouldȱneedȱtoȱbeȱinvestigatedȱtoȱ
determineȱwhetherȱitȱisȱconnectedȱtoȱtheȱTownȱwaterȱsystem,ȱandȱdisconnectedȱappropriatelyȱifȱthatȱ
wereȱtheȱcase.ȱInȱaddition,ȱthereȱisȱassumedȱtoȱbeȱaȱburiedȱelectricalȱlineȱwhichȱdeliversȱpowerȱtoȱtheȱ
lampȱpostsȱalongȱtheȱwalkwayȱinȱHarborȱPark.ȱȱInȱaddition,ȱthereȱareȱseveralȱutilitiesȱinȱtheȱMainȱ
Streetȱcorridor.ȱUnlessȱtheȱMainȱStreetȱbridgeȱwereȱsubjectȱtoȱmodification,ȱtheseȱutilitiesȱwouldȱnotȱ
beȱaffectedȱbyȱpotentialȱprojectȱactions.ȱ
ȱ
Additionally,ȱtheȱcutȬstoneȱseawallȱwhichȱretainsȱtheȱlawnȱinȱtheȱwaterfrontȱparkȱisȱintegratedȱwithȱ
theȱnonȬoverflowȱportionȱofȱtheȱdam,ȱandȱaȱportionȱofȱoutflowȱfromȱtheȱdamȱrunsȱalongȱtheȱwallȱasȱ
itȱcascadesȱtoȱtheȱharborȱ(Figureȱ11ȱtoȱFigureȱ12).ȱTownȱrepresentativesȱhaveȱindicatedȱthatȱtheȱwallȱ
presentlyȱrequiresȱmaintenanceȱandȱrepair,ȱpartiallyȱdueȱtoȱtheȱinteractionȱwithȱoutflowȱfromȱtheȱ
dam.ȱInȱparticular,ȱsprayȱfromȱtheȱdamȱspillwayȱbuildsȱupȱasȱiceȱonȱtheȱwall,ȱleadingȱtoȱdegradation.ȱ
Theȱwallȱisȱalsoȱovertoppedȱduringȱsignificantȱhighȱtideȱandȱstormȱevents.ȱPotentialȱeffectsȱonȱtheȱ
seaȱwallȱwillȱneedȱtoȱbeȱconsideredȱinȱconjunctionȱwithȱpotentialȱprojectȱactions,ȱasȱshouldȱ
opportunitiesȱtoȱaddressȱtheȱconditionsȱofȱtheȱwallȱinȱconjunctionȱwithȱaȱproposedȱfishȱpassageȱ
project.ȱ

 Private�infrastructure�

AsȱindicatedȱinȱSectionȱ4ȱofȱtheȱreport,ȱseveralȱbuildingsȱalongȱMainȱStreetȱincludeȱstructuralȱorȱ
otherȱcomponentsȱthatȱareȱhaveȱfoundationsȱinȱorȱareȱdirectlyȱadjacentȱtoȱtheȱMontgomeryȱdamȱ
impoundment.ȱImplicationsȱofȱprojectȱactionsȱforȱtheseȱfeaturesȱareȱaȱcriticalȱcomponentȱofȱprojectȱ
evaluations.ȱTheȱeffectȱofȱpotentialȱprojectȱactionsȱonȱtheseȱfeaturesȱareȱdiscussedȱinȱdetailȱinȱSectionȱ
6ȱofȱtheȱreport.ȱ
�
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 AESTHETICS�

TheȱmouthȱofȱtheȱMegunticookȱRiverȱandȱtheȱassociatedȱareaȱisȱaȱuniqueȱandȱdramaticȱsettingȱthatȱisȱ
thatȱisȱintegralȱtoȱtheȱdailyȱlifeȱandȱcommerceȱinȱtheȱdowntownȱarea.ȱAtȱtheȱsameȱtime,ȱvisitorsȱareȱ
drawnȱtoȱtheȱareaȱtoȱexperienceȱtheȱcontrastsȱandȱbeautyȱofȱtheȱharborȱandȱtheȱnaturalȱenvironmentȱ
atȱtheȱinterfaceȱofȱtheȱmountainsȱandȱtheȱsea.ȱTheȱaestheticȱqualityȱofȱanyȱpotentialȱprojectȱactionsȱ
willȱbeȱaȱparamountȱconsiderationȱinȱevaluationȱofȱprojectȱalternatives.
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6. Site�Modification�Approaches�and�Effects��
Toȱaddressȱtheȱgoalȱandȱobjectivesȱthatȱwereȱestablishedȱforȱtheȱprojectȱ(Sectionȱ2),ȱtheȱprimaryȱ
potentialȱprojectȱactionsȱincludeȱtwoȱmainȱactionȱtypes,ȱ1)ȱdamȱmodifications,ȱandȱ2)ȱfishȱpassageȱ
enhancements.ȱBecauseȱmultipleȱcombinationsȱofȱeachȱofȱtheseȱmainȱactionsȱareȱplausible,ȱtheȱ
followingȱparagraphsȱfirstȱdescribesȱtheȱrangeȱofȱoptionsȱforȱtheseȱtwoȱcategoriesȱindividually.ȱ
Subsequently,ȱpossibleȱcombinationsȱofȱtheseȱmainȱactionȱtypesȱthatȱresultȱinȱcompleteȱprojectȱ
alternativesȱareȱdiscussed.ȱȱȱ
ȱ
AsȱtheȱpurposeȱofȱthisȱreportȱisȱtoȱfocusȱonȱproposedȱactionsȱtoȱbeȱtakenȱatȱtheȱMontgomeryȱdamȱ
site,ȱtheȱfocusȱofȱthisȱsectionȱisȱonȱtheȱprimaryȱactivitiesȱatȱtheȱsiteȱitself.ȱHowever,ȱimplicitȱinȱtheȱ
rangeȱofȱoptionsȱpresentedȱisȱtheȱfactȱthatȱimprovementȱofȱtheȱecologicalȱconstraintsȱassociatedȱwithȱ
theȱdamȱwouldȱextendȱfarȱbeyondȱtheȱdamȱitself.ȱAsȱtheȱfirstȱcriticalȱlinkȱinȱrecoveryȱofȱtheȱ
watershed,ȱtheȱeffectsȱofȱtheȱdamȱmodificationsȱcouldȱextendȱfarȱupstreamȱinȱtermsȱofȱfloodȱ
managementȱandȱspeciesȱandȱecologicalȱrecovery,ȱandȱoutȱintoȱPenobscotȱBayȱandȱbeyondȱasȱaȱ
resultȱofȱpositiveȱimpactsȱtoȱnativeȱseaȬrunȱfishȱandȱotherȱecologicalȱprocesses.ȱȱ
ȱ

 DAM�MODIFICATION�APPROACHES�AND�POTENTIAL�EFFECTS�

Aȱtotalȱofȱfourȱpotentialȱdamȱmodificationȱapproachesȱwereȱidentifiedȱandȱevaluated.ȱThreeȱofȱtheseȱ
fourȱapproachesȱareȱactionȱopportunities:ȱ
ȱ

x NoȱAction:ȱNoȱimmediateȱactionȱwouldȱbeȱtaken.ȱ
x SpillwayȱReconstruction:ȱThisȱoptionȱwouldȱreȬcreateȱtheȱexistingȱspillwayȱwithȱnewȱ

construction.ȱTheȱappearanceȱofȱtheȱdam,ȱspillway,ȱandȱpoolȱwouldȱremainȱessentiallyȱ
unchanged.ȱ

x PartialȱSpillwayȱReconstruction:ȱThisȱoptionȱwouldȱreconstructȱtheȱspillwayȱatȱanȱ
elevationȱthatȱisȱ4.5ȱfeetȱlowerȱthanȱtheȱcurrentȱspillwayȱelevation.ȱInȱdoingȱso,ȱtheȱsouthȱ
spillwayȱwallȱwouldȱbeȱeliminated,ȱandȱtheȱeastȱspillwayȱwallȱwouldȱbeȱshortenedȱbyȱ
approximatelyȱ50%.ȱDuringȱtypicalȱconditions,ȱtheȱpoolȱbehindȱtheȱdamȱwouldȱbeȱ
approximatelyȱtwoȬthirdsȱtheȱsizeȱofȱtheȱcurrentȱpool.ȱȱȱ

x DamȱRemoval:ȱThisȱoptionȱwouldȱremoveȱtheȱentiretyȱofȱtheȱdamȱandȱspillway,ȱ
includingȱtheȱmasonryȱnonȬoverflowȱportionȱatȱtheȱnorthȱendȱofȱtheȱdam,ȱwhichȱincludesȱ
theȱheadȱgate.ȱTheȱpoolȱupstreamȱofȱtheȱcurrentȱdamȱwouldȱrevertȱtoȱaȱflowingȱstreamȱ
overȱtheȱunderlyingȱledge.ȱȱ

ȱ
Theȱ‘NoȱAction’ȱalternativeȱwouldȱresultȱinȱongoingȱdegradationȱofȱtheȱdamȱstructure,ȱwithȱperiodicȱ
capitalȱexpendituresȱtoȱmaintainȱtheȱcurrentȱcondition.ȱWithoutȱsustainedȱmaintenance,ȱtheȱ
structureȱwouldȱeventuallyȱdegradeȱtoȱaȱconditionȱwhereȱtheȱimpoundmentȱandȱpoolȱwouldȱdrainȱ
freelyȱdueȱtoȱleakageȱthroughȱtheȱspillway,ȱandȱpossiblyȱresultȱinȱdamȱfailureȱduringȱaȱhighȱflowȱ
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event.ȱPresently,ȱtheȱdamȱcollectsȱsedimentȱthatȱisȱdeliveredȱfromȱtheȱupstreamȱwatershed,ȱasȱwellȱasȱ
debris,ȱandȱatȱtimesȱappearsȱtoȱsufferȱpoorȱwaterȱquality.ȱTheȱdamȱisȱaȱlowȱhazardȱstructure,ȱwithȱ
theȱriskȱofȱcatastrophicȱdamagesȱresultingȱfromȱdamȱfailureȱconsideredȱtoȱbeȱlow.ȱHowever,ȱthisȱ
optionȱdoesȱnotȱmeetȱtheȱrangeȱofȱgoalsȱandȱobjectivesȱsetȱforȱtheȱprojectȱwithȱaȱsustainableȱsolution,ȱ
andȱisȱnotȱconsideredȱinȱdetailedȱevaluations.ȱ
ȱ
Theȱotherȱoptionsȱachieve,ȱtoȱvaryingȱdegrees,ȱtheȱprojectȱgoalsȱofȱreducingȱriskȱandȱreducingȱ
influenceȱonȱinfrastructureȱandȱfloodȱprofiles,ȱwhileȱalsoȱpromotingȱfishȱpassageȱandȱecologicalȱ
recoveryȱofȱtheȱwatershed.ȱTheyȱareȱcharacterizedȱbyȱaȱrangeȱofȱcost,ȱeffort,ȱandȱeffectiveness.ȱȱ

 Hydraulic�Effects�of�Dam�Modification�Approaches�

Toȱevaluateȱtheȱpotentialȱhydraulicȱeffectȱofȱtheȱdamȱmodificationȱapproaches,ȱweȱusedȱtheȱ
hydraulicȱmodelȱ(Sectionȱ4.7.2)ȱtoȱsimulateȱpeakȱflowsȱ(Tableȱ2)ȱandȱtypicalȱseasonalȱflowsȱ(Tableȱ3)ȱ
forȱtheȱexisting/reconstructionȱconditionȱandȱforȱtwoȱalternativeȱgeometryȱscenarios,ȱincluding:ȱ

 
x SpillwayȱReconstruction/ExistingȱCondition:ȱcontrolȱelevationȱ24.5ȱfeetȱNAVD88ȱ
x PartialȱSpillwayȱReconstruction:ȱcontrolȱelevationȱ20.0ȱfeetȱNAVD88ȱ
x DamȱRemoval:ȱcontrolȱelevationȱ13.4ȱfeetȱNAVD88ȱ
ȱ

TheȱSpillwayȱReconstructionȱconditionȱmodelȱassumesȱtheȱsameȱgeometryȱforȱtheȱdamȱandȱriverȱ
channelȱasȱtheȱexistingȱconditionȱmodelȱ(Sectionȱ4.7.2).ȱHence,ȱtheȱexistingȱconditionȱmodelȱisȱusedȱ
toȱrepresentȱtheȱSpillwayȱReconstructionȱcondition.ȱȱ
ȱ
TheȱPartialȱSpillwayȱReconstructionȱconditionȱmodelȱsimulatesȱtheȱgeometryȱofȱtheȱriverȱchannelȱ
assumingȱthatȱtheȱconcrete,ȱstone,ȱandȱwoodȱassociatedȱwithȱtheȱprimaryȱspillwayȱisȱremovedȱdownȱ
toȱelevationȱ20.0ȱfeetȱNAVD.ȱFigureȱ36ȱillustratesȱtheȱmodelȱassumptionsȱforȱthisȱcondition.ȱ
ȱ
TheȱDamȱRemovalȱconditionȱmodelȱsimulatesȱtheȱgeometryȱofȱtheȱriverȱchannelȱassumingȱthatȱtheȱ
damȱfillȱmaterial,ȱincludingȱstone,ȱmasonry,ȱandȱwoodȱisȱcompletelyȱremovedȱfromȱtheȱriverȱ
channel.ȱFigureȱ37ȱillustratesȱtheȱmodelȱassumptionsȱforȱtheȱFullȱDamȱRemovalȱcondition.ȱ
�
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�
Figure�36.�Dam�Geometry,�Partial�Spillway�Reconstruction,�looking�downstream.�

�
Figure�37.�Dam�Geometry,�Dam�Removal,�looking�downstream.�
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ModelȱresultsȱindicateȱthatȱbothȱtheȱPartialȱSpillwayȱReconstructionȱandȱDamȱRemovalȱalternativesȱ
willȱreduceȱtheȱprofileȱofȱtheȱMegunticookȱRiverȱasȱcomparedȱtoȱtheȱReconstructȱSpillway/Existingȱ
condition.ȱTheȱeffectȱofȱloweringȱorȱremovingȱtheȱdamȱwillȱnotȱextendȱupriverȱbeyondȱWashingtonȱ
Street.ȱȱȱ
ȱ
Figureȱ38ȱillustratesȱtheȱimpactȱofȱtheȱpartialȱreconstructionȱandȱdamȱremovalȱconditionsȱonȱtheȱ
floodȱprofileȱofȱtheȱMegunticookȱRiverȱduringȱtheȱ2Ȭyearȱreturnȱperiodȱevent.ȱTheȱ2Ȭyearȱreturnȱ
periodȱeventȱrepresentsȱaȱminorȱhighȬflowȱevent.ȱȱ
TableȱͶȱsummarizesȱtheȱresultsȱatȱkeyȱlocationsȱalongȱtheȱriver.ȱModelȱresultsȱindicateȱthat:ȱ

x Partialȱreconstructionȱreducesȱtheȱelevationȱofȱtheȱfloodȱprofileȱatȱtheȱdamȱbyȱ3.5ȱfeet.ȱȱ
x Fullȱremovalȱreducesȱtheȱfloodȱprofileȱatȱtheȱdamȱbyȱ8.8ȱfeet.ȱȱȱ
x Approximatelyȱ40ȱfeetȱupstreamȱofȱtheȱMainȱStreetȱBridge,ȱtheȱdifferenceȱbetweenȱtheȱ

partialȱreconstructionȱandȱdamȱremovalȱfloodȱprofilesȱdiminishesȱtoȱ0.1ȱfeet.ȱAtȱthisȱ
location,ȱtheȱ2Ȭyearȱfloodȱprofileȱisȱestimatedȱtoȱbeȱreducedȱbyȱ3.0ȱandȱ3.1ȱfeetȱrespectively,ȱ
asȱcomparedȱtoȱexisting/fullȱspillwayȱreconstructionȱconditions.ȱ

x Approximatelyȱ100ȱfeetȱdownstreamȱofȱtheȱWashingtonȱStreetȱBridge,ȱtheȱdifferenceȱ
betweenȱtheȱexistingȱconditionȱandȱtheȱproposedȱalternativeȱfloodȱprofilesȱdiminishesȱtoȱ
zero.ȱȱ

ȱ

 
Figure�38.�Profile,�Model�results�for�the�2Ͳyear�flood�event.�

�
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Table�4.�Comparison�of�Water�Surface�Elevations�along�the�Megunticook�River,�2Ͳyear�Return�Period�Event.�

��
Location�
��

��
Model�
XS�

2ͲYear�Event� Difference�

Existing�
Partial�

Reconstruction

Full�
Removal� Partial� Full�

[1]� [2]� [3]� [2]Ͳ[1]� [3]Ͳ[1]�
10�feet�Upstream�of�the�
Dam� 173� 26.3� 22.8� 17.5� Ͳ3.5� Ͳ8.8�
40�feet�upstream�of�Main�
Street�Bridge� 390� 26.4� 23.4� 23.3� Ͳ3.0� Ͳ3.1�
Downstream�of�25�
Mechanic�Street�Building� 679� 26.9� 26.6� 26.6� Ͳ0.3� Ͳ0.3�
Downstream�of�
Washington�Street� 818� 32.4� 32.4� 32.4� 0.0� 0.0�
ȱ
Figureȱ39ȱillustratesȱtheȱimpactȱofȱtheȱpartialȱreconstructionȱandȱdamȱremovalȱconditionsȱonȱtheȱflowȱ
profileȱduringȱtheȱaverageȱdayȱinȱJuneȱ(whichȱalsoȱcoincidesȱwithȱtheȱupstreamȱfishȱmigrationȱ
window).ȱThisȱflowȱrepresentsȱaȱtypicalȱearlyȱsummerȱday.ȱTableȱ5ȱsummarizesȱtheȱresultsȱatȱkeyȱ
locationsȱalongȱtheȱriver.ȱModelȱresultsȱshowȱthat:ȱ

x Partialȱreconstructionȱreducesȱtheȱelevationȱofȱtheȱflowȱprofileȱatȱtheȱdamȱbyȱ4.2ȱfeet.ȱȱ
x Damȱremovalȱreducesȱtheȱflowȱprofileȱatȱtheȱdamȱbyȱ9.6ȱfeet.ȱȱ
x Approximatelyȱ40ȱfeetȱupstreamȱofȱtheȱMainȱStreetȱBridge,ȱtheȱdifferenceȱbetweenȱtheȱ

partialȱreconstructionȱandȱdamȱremovalȱflowȱprofilesȱdiminishesȱtoȱ0.2.ȱAtȱthisȱlocation,ȱtheȱ
averageȱJuneȱflowȱprofileȱisȱestimatedȱtoȱbeȱreducedȱbyȱ4.1ȱandȱ4.3ȱfeetȱrespectively,ȱasȱ
comparedȱtoȱexisting/fullȱspillwayȱreconstructionȱconditions.ȱ

x Approximatelyȱ100ȱfeetȱdownstreamȱofȱtheȱWashingtonȱStreetȱBridge,ȱtheȱdifferenceȱ
betweenȱtheȱexistingȱconditionȱandȱtheȱproposedȱalternativeȱfloodȱprofilesȱisȱzero.ȱȱ

ȱ
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�
Figure�39.�Profile,�Model�results�for�Mean�Flow�(June)�

�

Table�5.�Comparison�of�Water�Surface�Elevations�along�the�Megunticook�River,�Average�Flow�in�June.�

��
Location�
��

�Model�
XS�

Average�flow�in�June� Difference�

Existing�
Partial�

Reconstruction

Full�
Removal� Partial� Full�

[1]� [2]� [3]� [2]Ͳ[1]� [3]Ͳ[1]�
10�feet�Upstream�of�the�
Dam� 173� 24.8� 20.6� 15.2� Ͳ4.2� Ͳ9.6�
40�feet�upstream�of�Main�
Street�Bridge� 390� 24.8� 20.7� 20.6� Ͳ4.1� Ͳ4.3�
Downstream�of�25�
Mechanic�Street�Building� 679� 24.9� 23.7� 23.7� Ͳ1.1� Ͳ1.1�
Downstream�of�
Washington�Street� 818� 30.2� 30.2� 30.2� 0.0� 0.0�
ȱ
ȱ
ȱ
ȱ
ȱ
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Figureȱ40ȱillustratesȱtheȱimpactȱofȱtheȱpartialȱreconstructionȱandȱdamȱremovalȱconditionsȱonȱtheȱ
floodȱprofileȱduringȱtheȱregulatoryȱbaseȱfloodȱeventȱ(theȱ100Ȭyearȱaverageȱreturnȱperiodȱevent).ȱThisȱ
flowȱrepresentsȱaȱsignificantȱfloodȱevent,ȱwhichȱisȱtypicallyȱusedȱtoȱdetermineȱeligibilityȱforȱfloodȱ
insuranceȱunderȱFEMA’sȱNationalȱFloodȱInsuranceȱProgram.ȱTableȱ6ȱsummarizesȱtheȱresultsȱatȱkeyȱ
locationsȱalongȱtheȱriver.ȱModelȱresultsȱshowȱthat:ȱ

x Partialȱreconstructionȱreducesȱtheȱelevationȱofȱtheȱfloodȱprofileȱatȱtheȱdamȱbyȱ3.2ȱfeet.ȱ
x Damȱremovalȱreducesȱtheȱfloodȱprofileȱatȱtheȱdamȱbyȱ8.4ȱfeet.ȱȱ
x Approximatelyȱ40ȱfeetȱupstreamȱofȱtheȱMainȱStreetȱBridge,ȱtheȱdifferenceȱbetweenȱtheȱ

partialȱreconstructionȱandȱdamȱremovalȱfloodȱprofilesȱdiminishesȱtoȱzero.ȱAtȱthisȱlocation,ȱ
theȱ100Ȭyearȱfloodȱprofileȱisȱestimatedȱtoȱbeȱreducedȱbyȱ2.1ȱfeet,ȱasȱcomparedȱtoȱexisting/fullȱ
spillwayȱreconstructionȱconditions.ȱȱ

x Approximatelyȱ180ȱfeetȱdownstreamȱofȱtheȱWashingtonȱStreetȱBridge,ȱtheȱdifferenceȱ
betweenȱtheȱexistingȱconditionȱandȱtheȱproposedȱalternativeȱfloodȱprofilesȱdiminishesȱtoȱ
zero.ȱȱ

ȱ

 
Figure�40.�Profile,�Model�results�for�the�100Ͳyear�flood�event.�

ȱ
ȱ
ȱ
ȱ
ȱ
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Table�6.�Comparison�of�Water�Surface�Elevations�along�the�Megunticook�River,�100Ͳyear�Return�Period�Event�

��
Location�
��

��
Model�
XS�

100ͲYear�Event� Difference�

Existing�
Partial�
Removal

Full�
Removal Partial� Full�

[1]� [2]� [3]� [2]Ͳ[1]� [3]Ͳ[1]�
10�feet�Upstream�of�the�
Dam� 173� 28.2� 25.0� 19.9� Ͳ3.2� Ͳ8.4�
40�feet�upstream�of�Main�
Street�Bridge� 390� 29.0� 26.9� 26.9� Ͳ2.1� Ͳ2.1�
Downstream�of�25�
Mechanic�Street�Building� 679� 30.3� 30.1� 30.1� Ͳ0.2� Ͳ0.2�
Downstream�of�
Washington�Street� 818� 35.2� 35.2� 35.2� 0.0� 0.0�
ȱ
ȱ
SummaryȱofȱHydraulicȱEffectsȱofȱDamȱModificationȱApproachesȱ
Asȱindicatedȱbyȱtheȱmodelȱresultsȱsummarizedȱabove,ȱbothȱtheȱpartialȱspillwayȱreconstructionȱandȱ
damȱremovalȱoptionsȱareȱestimatedȱtoȱreduceȱflowȱlevelsȱthroughȱtheȱimpoundmentȱasȱcomparedȱtoȱ
existing/fullȱspillwayȱreconstructionȱconditions.ȱTheȱdamȱremovalȱoptionȱresultsȱinȱnotablyȱgreaterȱ
reductionȱthanȱtheȱpartialȱspillwayȱconstructionȱoptionȱinȱtheȱlowerȱimpoundmentȱdownstreamȱofȱ
MainȱStreet.ȱUpstreamȱofȱMainȱStreet,ȱtheȱflowȱlevelȱreductionsȱestimatedȱforȱtheseȱtwoȱoptionsȱareȱ
similar.ȱOverall,ȱtheȱindicatedȱflowȱlevelȱreductionsȱareȱsignificant.ȱAmongȱotherȱfactors,ȱTownȱstaffȱ
presentlyȱoperateȱtheȱdamȱfrequentlyȱtoȱlowerȱlevelsȱinȱanticipationȱofȱprecipitationȱeventsȱinȱorderȱ
toȱnotȱinundateȱtheȱbuildingsȱbetweenȱtheȱdamȱandȱMainȱStreet.ȱ
ȱ
Overall,ȱforȱtheȱ100Ȭyearȱreturnȱperiodȱflood,ȱdownstreamȱofȱtheȱbridgeȱtheȱestimatedȱreductionsȱ
rangeȱfromȱ3.2ȱtoȱ8.4ȱfeet,ȱandȱ2.1ȱfeetȱimmediatelyȱupstreamȱofȱtheȱbridge,ȱtoȱnegligibleȱinȱtheȱ
vicinityȱofȱtheȱBrewsterȱbuilding.ȱForȱtheȱ2Ȭyearȱreturnȱperiodȱflood,ȱdownstreamȱofȱtheȱbridgeȱtheȱ
estimatedȱreductionsȱrangeȱfromȱ3.5ȱtoȱ8.8ȱfeet,ȱandȱapproximatelyȱ3.1ȱfeetȱimmediatelyȱupstreamȱofȱ
theȱbridge,ȱtoȱnegligibleȱinȱtheȱvicinityȱofȱtheȱBrewsterȱbuilding.ȱ
ȱ
TheȱtrendsȱindicatedȱaboveȱalsoȱhighlightȱtheȱeffectȱofȱtheȱMainȱStreetȱbridgeȱonȱflowȱelevations,ȱifȱ
theȱcurrentȱconditionȱofȱtheȱMainȱStreetȱbridgeȱwereȱmaintainedȱinȱconjunctionȱwithȱtheȱdamȱ
modificationȱoptions.ȱThisȱisȱinȱpartȱdueȱtoȱtheȱhydraulicȱcharacteristicsȱandȱcapacityȱofȱtheȱbridgeȱ
itself,ȱandȱalsoȱtheȱeffectȱofȱtheȱledgeȱandȱboulderȱaccumulationsȱatȱtheȱdownstreamȱendȱofȱtheȱ
bridge.ȱIfȱeitherȱofȱtheseȱfactorsȱwereȱchangedȱinȱtheȱfuture,ȱitȱwouldȱbeȱexpectedȱthatȱtheȱnetȱ
reductionsȱresultingȱfromȱtheȱpartialȱspillwayȱreconstructionȱandȱdamȱremovalȱoptionsȱwouldȱshowȱ
moreȱdifferenceȱupstreamȱofȱMainȱStreetȱthanȱtheȱaboveȱresultsȱsuggest.ȱAsȱindicatedȱinȱSectionȱ
5.2.1,ȱtheȱbridgeȱisȱinȱtheȱMDOTȱworkȱplanȱforȱ2019ȱforȱpreliminaryȱengineeringȱstudies.ȱItȱisȱ
unknownȱwhatȱimprovementsȱmayȱbeȱmadeȱtoȱtheȱbridgeȱinȱtheȱnearȱfuture.ȱ
ȱ
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 Potential�Effects�of�Dam�Modification�Approaches�on�Existing�Structures�

Sixteenȱprivateȱandȱpublicȱstructuresȱareȱlocatedȱwithin,ȱover,ȱorȱimmediatelyȱadjacentȱtoȱtheȱ
Montgomeryȱdamȱimpoundment.ȱAsȱdescribedȱpreviouslyȱ(Sectionȱ4.6),ȱmanyȱofȱtheȱbuildingȱ
foundationȱelementsȱwereȱfoundȱtoȱbeȱstructurallyȱsound.ȱHowever,ȱanȱarrayȱofȱformsȱandȱtypesȱofȱ
degradationȱorȱdeficiencyȱwereȱalsoȱobservedȱforȱselectedȱstructuralȱelements.ȱTheseȱconditionsȱ
wouldȱbeȱpresentȱregardlessȱofȱmodificationȱtoȱtheȱdam.ȱTheȱobservedȱexistingȱconditionsȱofȱtheseȱ
buildingȱfeaturesȱconstitutedȱtheȱbaselineȱconditionȱagainstȱwhichȱtheȱeffectsȱofȱdamȱmodificationsȱ
wereȱassessed.ȱTheȱassessmentȱofȱeffectsȱdescribedȱbelowȱspecificallyȱfocusesȱonȱtheȱpotentialȱ
incrementalȱchangesȱtoȱtheȱstructuresȱthatȱmightȱoccurȱasȱaȱresultȱofȱdamȱmodification.ȱ
ȱ
StructuralȱRiskȱFactorsȱAssociatedȱwithȱDamȱModificationȱ
Bothȱpartialȱspillwayȱreconstructionȱandȱdamȱremovalȱareȱprojectedȱtoȱalterȱtheȱwaterȱsurfaceȱprofileȱ
fromȱtheȱexistingȱdamȱlocationȱupstreamȱtoȱapproximatelyȱ25ȱMechanicȱStreetȱ(BrewsterȱBuilding).ȱȱ
Projectedȱchangesȱtoȱwaterȱsurfaceȱelevationsȱareȱpresentedȱinȱtheȱprecedingȱsectionȱofȱtheȱreportȱ
(Sectionȱ6.1.1)ȱtoȱillustrateȱvariationȱinȱwaterȱlevelsȱforȱkeyȱlocationsȱforȱvariousȱflowȱlevels.ȱ
Generally,ȱmostȱstructuresȱinȱtheȱstudyȱareaȱwouldȱbenefitȱfromȱtheȱreducedȱelevationȱofȱwaterȱ
flowsȱandȱfloodȱprotectionȱassociatedȱwithȱdamȱbreachȱorȱdamȱremoval.ȱAtȱleastȱoneȱofȱtheȱ
structuresȱrequiresȱongoingȱmanagementȱofȱtheȱimpoundmentȱlevelȱbyȱtheȱTownȱinȱorderȱtoȱpreventȱ
inundationȱofȱtheȱbottomȱofȱtheȱstructure.ȱ
ȱ
Itȱisȱchallengingȱtoȱspecificallyȱassessȱtheȱimpactȱofȱtheȱprojectedȱwaterȱsurfaceȱprofilesȱonȱtheȱ
structuresȱwithinȱtheȱriverȱdueȱtoȱaȱvarietyȱofȱunknowns,ȱincludingȱtheȱunknownȱconditionsȱandȱ
constructionȱbelowȱgrade.ȱOriginalȱconstruction,ȱexistingȱconditions,ȱfrostȱandȱiceȱareȱconsideredȱtoȱ
beȱtheȱprimaryȱfactorsȱaffectingȱwhetherȱandȱhowȱtheȱproposedȱwaterȱsurfaceȱprofileȱalterationsȱmayȱ
impactȱstructuresȱwithinȱandȱsurroundingȱtheȱriver.ȱ
ȱ
Inȱgeneral,ȱtheȱpartialȱspillwayȱreconstructionȱandȱdamȱremovalȱalternativesȱwillȱlowerȱtheȱwaterȱ
levels.ȱReducedȱwaterȱlevelsȱwouldȱtypicallyȱbeȱaȱfavorableȱchangeȱstructurally,ȱalthoughȱthereȱareȱ
plausibleȱscenariosȱwhereȱitȱcouldȱworsenȱuniqueȱsituations.ȱTheȱmostȱplausibleȱunfavorableȱ
conditionsȱtoȱresultȱfromȱreducedȱwaterȱlevelsȱatȱthisȱlocationȱincludeȱtheȱpotentialȱreductionȱinȱfrostȱ
protection,ȱandȱtheȱpossibleȱdirectionȱofȱdebrisȱandȱiceȱtowardȱaȱdifferentȱelevationȱonȱfoundationȱ
elements.ȱ
ȱ
Frost:ȱItȱisȱanticipatedȱthatȱwaterȱinȱtheȱriverȱseepsȱthroughȱsoilsȱbelowȱand/orȱdirectlyȱadjacentȱtoȱ
theȱriverȱbed,ȱwhichȱminimizesȱfrostȱpenetrationȱinȱtheseȱareas.ȱAsȱsuch,ȱincreasedȱfrostȱpenetrationȱ
mayȱoccurȱinȱselectȱareasȱifȱwaterȱlevelsȱareȱreducedȱandȱflowȱisȱnoȱlongerȱpresentȱnearȱfoundationȱ
elements.ȱTheȱimpactȱofȱfrostȱpenetrationȱdependsȱlargelyȱonȱtheȱdepthȱofȱtheȱfoundationȱbelowȱ
gradeȱandȱtheȱbearingȱconditions.ȱFoundationsȱwhichȱbearȱonȱledgeȱareȱnotȱsusceptibleȱtoȱheavingȱ
fromȱfrost;ȱfoundationsȱonȱsoilsȱareȱsusceptibleȱtoȱfrostȱtoȱvaryingȱdegreesȱdependingȱonȱtheȱsoilȱ
characteristics,ȱmoisture,ȱandȱotherȱfactors.ȱFoundationsȱwhichȱextendȱatȱleastȱ4Ȭfeetȱbelowȱgradeȱ
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typicallyȱprovideȱadequateȱprotectionȱfromȱfrostȱlocally.ȱWithinȱtheȱprojectȱarea,ȱneitherȱtheȱdepthȱofȱ
foundationȱnorȱtheȱbearingȱconditionsȱareȱexposedȱinȱmostȱcases.ȱ
ȱ
Ice:ȱLocalȱiceȱformationȱmayȱbeȱreducedȱwithȱloweredȱwaterȱlevels,ȱdueȱtoȱreducedȱsurfaceȱareaȱofȱ
theȱriverȱandȱfewerȱslowȬmovingȱstretchesȱofȱriverȱrelativeȱtoȱexistingȱconditions.ȱHowever,ȱtheȱ
interactionȱwithȱiceȱsuppliedȱfromȱupstreamȱorȱformingȱlocallyȱmayȱoccurȱatȱaȱdifferentȱelevationȱ
thanȱpreviously.ȱLocalȱiceȱconditionsȱhaveȱbeenȱobservedȱperiodicallyȱduringȱtheȱperiodȱJanuaryȱtoȱ
Marchȱ2019,ȱwithȱveryȱlittleȱiceȱaccumulationȱinȱtheȱprojectȱarea.ȱThisȱlikelyȱresultedȱfromȱtheȱ
ongoingȱneedȱtoȱmanageȱtheȱimpoundmentȱlevelȱinȱresponseȱtoȱriverȱflows,ȱtoȱavoidȱfloodingȱ
impactsȱtoȱtheȱbuildingȱupstreamȱofȱtheȱdam.ȱ
ȱ
SoilȱSupport:ȱAnȱadditionalȱconsideration,ȱnotȱdirectlyȱrelatedȱtoȱtheȱwaterȱsurfaceȱprofiles,ȱisȱ
possibleȱaccumulatedȱsedimentȱremoval.ȱSomeȱfoundationȱpiers,ȱparticularlyȱprecastȱpiers,ȱmayȱrelyȱ
onȱtheȱsurroundingȱsoilȱforȱlateralȱstability.ȱWithinȱtheȱimpoundment,ȱbecauseȱtheȱamountȱofȱ
accumulatedȱsedimentȱpresentȱisȱaȱtransientȱfeature,ȱitȱisȱunclearȱtoȱwhatȱdegreeȱthisȱmayȱhaveȱbeenȱ
consideredȱinȱdesignȱforȱsupportsȱinȱthisȱcategoryȱwithinȱtheȱprojectȱarea.ȱSupportsȱthatȱincludeȱ
precastȱpiersȱshouldȱbeȱevaluatedȱinȱmoreȱdetailȱtoȱassessȱwhetherȱtheȱaccumulatedȱsedimentȱwasȱ
reliedȱuponȱinȱtheȱstabilityȱdesign.ȱ
ȱ
Scour:ȱLastly,ȱwithȱreducedȱbackwateringȱfromȱtheȱdam,ȱselectedȱfoundationȱelementsȱlocatedȱ
adjacentȱtoȱerodibleȱstreambedȱmaterialsȱcouldȱbeȱsusceptibleȱtoȱincreasedȱscour.ȱWithȱaȱfewȱ
exceptions,ȱmostȱofȱtheȱareasȱwithinȱtheȱimpoundmentȱhaveȱcoarseȱȬgrainedȱchannelȱbedȱmaterialsȱ
locatedȱupstreamȱofȱerosionȱresistantȱfeaturesȱthatȱcontrolȱtheȱbedȱelevation.ȱIfȱsubstantialȱchangesȱtoȱ
theȱMainȱStreetȱbridgeȱorȱtheȱriverȱbedȱbeneathȱitȱwereȱplannedȱinȱtheȱfuture,ȱpotentialȱscourȱeffectsȱ
upstreamȱofȱMainȱStreetȱshouldȱbeȱevaluatedȱinȱmoreȱdetail.ȱ
ȱ
ProjectionsȱofȱPotentialȱStructuralȱImpactsȱAssociatedȱwithȱDamȱModificationȱ
Basedȱonȱtheȱsimulatedȱwaterȱsurfaceȱprofilesȱandȱtheȱobservedȱconditionsȱinȱtheȱfield,ȱpreliminaryȱ
projectionsȱofȱpossibleȱimpactsȱwereȱidentifiedȱ(SeeȱAppendixȱB).ȱTheseȱprojectionsȱareȱspecificȱtoȱ
potentialȱimpactsȱfromȱchangeȱinȱambientȱwaterȱlevelsȱandȱalteredȱfloodȱhydraulicsȱupstreamȱofȱtheȱ
damȱresultingȱfromȱpartialȱspillwayȱreconstruction,ȱorȱfullȱdamȱremoval.ȱInȱsomeȱcases,ȱtheȱimpactsȱ
areȱtheȱsameȱorȱveryȱsimilarȱbetweenȱtheseȱtwoȱcases,ȱparticularlyȱupstreamȱofȱ32ȱMainȱStreetȱwhereȱ
theȱpartialȱspillwayȱreconstructionȱandȱdamȱremovalȱscenariosȱhaveȱsimilarȱwaterȱsurfaceȱprofiles.ȱItȱ
shouldȱbeȱnotedȱthatȱtheseȱprojectionsȱareȱbasedȱonȱonlyȱtheȱconditionsȱthatȱwereȱobservedȱaboveȱ
theȱgroundȱsurface.ȱFollowingȱselectionȱofȱaȱprojectȱalternative,ȱitȱisȱrecommendedȱthatȱmoreȱinȬ
depthȱevaluationsȱbeȱmadeȱatȱtheȱselectedȱlocationsȱwhichȱappearȱmostȱsusceptible.ȱForȱexample,ȱ
thisȱmayȱincludeȱexplorationȱbelowȱgradeȱtoȱestablishȱactualȱsusceptibilityȱtoȱfrostȬrelatedȱissues.ȱ
ȱ
ȱ
ȱ
ȱ
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SummaryȱofȱProjectedȱPotentialȱStructuralȱImpactsȱAssociatedȱwithȱDamȱModificationȱ
ȱ
Inȱsummary,ȱgeneralȱprojectionsȱforȱkeyȱconsiderationsȱofȱimpactȱincludeȱtheȱfollowing:ȱ
ȱ

x Flows:ȱAsȱstatedȱabove,ȱmostȱstructuresȱinȱtheȱstudyȱareaȱwouldȱbenefitȱfromȱtheȱreducedȱ
elevationȱofȱwaterȱflowsȱassociatedȱwithȱdamȱbreachȱorȱdamȱremoval.ȱInȱseveralȱcases,ȱ
foundationȱelementsȱwillȱnoȱlongerȱbeȱexposedȱtoȱregularȱwaterȱflowsȱorȱwillȱbeȱexposedȱtoȱ
waterȱofȱreducedȱdepth,ȱwhichȱhasȱtheȱbenefitȱofȱtypicallyȱinducingȱlessenedȱhydraulicȱ
forcesȱonȱtheȱstructures.ȱ

ȱ
x Frost:ȱTheȱmajorityȱofȱtheȱstructuresȱhaveȱatȱleastȱoneȱfoundationȱelementȱwhichȱmayȱhaveȱ

increasedȱexposureȱtoȱfrost,ȱalthoughȱtheȱtangibleȱconsequencesȱofȱthisȱexposureȱareȱnotȱ
identifiableȱdueȱtoȱunknownȱconditionsȱbelowȱgrade.ȱȱItȱisȱprobableȱthatȱtheȱmajorityȱofȱtheȱ
foundationsȱbearȱonȱledge,ȱwhichȱnegatesȱmostȱconcernsȱwithȱfrostȱpenetration.ȱ

ȱ
x Ice:ȱDueȱtoȱtheȱchangeȱinȱwaterȱsurfaceȱelevation,ȱiceȱformationȱwillȱoccurȱatȱaȱdifferentȱ

elevationȱthanȱitȱdoesȱinȱtheȱexistingȱconditions.ȱAlthoughȱweȱhaveȱnotedȱwhereȱalteredȱiceȱ
flowsȱmayȱoccur,ȱweȱdoȱnotȱanticipateȱsignificantȱnewȱproblemsȱtoȱarise.ȱWeȱareȱunawareȱofȱ
significantȱiceȱformationȱissuesȱinȱtheȱpresentȱconfiguration.ȱAsȱindicatedȱabove,ȱlittleȱiceȱ
accumulationȱhasȱbeenȱobservedȱoverȱtheȱperiodȱJanuaryȱtoȱMarchȱ2019.ȱ

ȱ
x Flood:ȱMost,ȱifȱnotȱallȱstructuresȱinȱtheȱstudy,ȱandȱperhapsȱothersȱinȱtheȱvicinityȱwouldȱ

benefitȱfromȱincreasedȱfloodȱprotectionȱassociatedȱwithȱtheȱlowerȱwaterȱsurfaceȱprofilesȱforȱ
damȱbreachȱorȱdamȱremoval.ȱ

ȱ
x Sediment:ȱSedimentȱremovalȱmayȱonlyȱaffectȱtheȱtwoȱpropertiesȱwithȱprecastȱconcreteȱpiersȱ

inȱtheȱimpoundment.ȱHowever,ȱasȱnotedȱabove,ȱtheȱextentȱtoȱwhichȱtheȱdesignȱofȱtheȱpiersȱ
reliedȱonȱtheȱsurroundingȱaccumulatedȱsedimentȱisȱnotȱpresentlyȱknown.ȱ

ȱ
x Other:ȱMuchȱofȱtheȱobservedȱmaterialȱdegradationȱonȱtheȱstructuralȱsupportsȱisȱmostȱsevereȱ

nearȱtheȱnormalȱwaterȱlevel,ȱalthoughȱasȱindicatedȱaboveȱfrequentȱmanagementȱofȱtheȱdamȱ
toȱpreventȱinundationȱofȱtheȱupstreamȱbuildingȱcausesȱfrequentȱfluctuationsȱinȱtheȱpoolȱ
level.ȱForȱwoodȱelements,ȱthisȱisȱlikelyȱdueȱtoȱtheȱrepeatedȱdryingȱandȱwettingȱthatȱoccursȱatȱ
thisȱelevation,ȱwhichȱisȱlikelyȱexacerbatedȱbyȱtheȱfrequentȱdrawȱdownȱofȱtheȱimpoundmentȱ
forȱmaintenanceȱorȱtoȱaccommodateȱprecipitationȱevents.ȱForȱconcreteȱelements,ȱthisȱisȱlikelyȱ
dueȱtoȱspallingȱfromȱwaterȱflowsȱandȱice/debrisȱtravelingȱalongȱtheȱsurfaceȱofȱtheȱriver.ȱȱItȱisȱ
probableȱthatȱalteringȱtheȱelevationȱofȱtheȱwaterȱflowȱandȱanyȱassociatedȱiceȱformationȱmayȱ
allowȱforȱnewȱmaterialȱdegradationȱtoȱoccurȱnearȱtheȱnewȱnormalȱwaterȱelevationȱonȱ
susceptibleȱelements.ȱHowever,ȱwithȱreducedȱneedȱtoȱmanageȱtheȱlevelsȱinȱtheȱ
impoundment,ȱfluctuationsȱandȱassociatedȱwettingȱandȱdryingȱmayȱbeȱreduced.ȱ
ȱ
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x Countermeasures:ȱCountermeasuresȱtoȱmitigateȱtheȱaboveȱprojectedȱpotentialȱeffectsȱareȱ
available,ȱthoughȱwouldȱbeȱdeterminedȱforȱeachȱsiteȱbasedȱonȱtheȱactualȱneeds.ȱOnceȱaȱdamȱ
modificationȱalternativeȱisȱselected,ȱadditionalȱexplorationȱbelowȱgradeȱatȱselectedȱsitesȱ
wouldȱfacilitateȱtheȱdevelopmentȱofȱcountermeasureȱapproaches.ȱ

ȱ

 POTENTIAL�FISH�PASSAGE�RESTORATION�APPROACHES�

Discussedȱpreviouslyȱinȱtheȱreport,ȱtheȱpresentȱoutflowȱofȱMontgomeryȱdamȱisȱmodifiedȱfromȱtheȱ
historicalȱoutletȱofȱtheȱriver.ȱTheȱfishȱpassageȱthatȱexistedȱpriorȱtoȱtheȱconstructionȱofȱtheȱdamȱandȱ
developmentȱofȱtheȱmillsȱinȱtheȱdowntownȱareaȱwasȱeliminatedȱthroughȱtheseȱmodifications.ȱ
McKellarȱ(2018)ȱfoundȱevidenceȱinȱtheȱTownȱarchivesȱofȱanȱ1806ȱinitiativeȱtoȱreȬestablishȱeffectiveȱ
fishȱpassageȱforȱtheȱseaȬrunȱfishȱpopulationȱthatȱultimatelyȱdidȱnotȱresultȱinȱrestoredȱpassageȱforȱseaȬ
runȱfish.ȱȱ
ȱ
Aroundȱthisȱsameȱtimeȱ(1807),ȱaȱsimilarȱinitiativeȱledȱtoȱtheȱreȬestablishmentȱofȱfishȱpassageȱatȱ
DamariscottaȱMillsȱafterȱaȱcenturyȱofȱdisruption.ȱAfterȱtheȱDamariscottaȱMillsȱfishȱladderȱhadȱfallenȱ
intoȱdisrepair,ȱitȱhasȱbeenȱsuccessfullyȱrestoredȱoverȱtheȱlastȱ15ȱyears,ȱresultingȱinȱaȱrestoredȱriverȱ
herringȱpopulationȱ(asȱmanyȱasȱ1ȱmillionȱfishȱreturningȱannually)ȱinȱtheȱDamariscottaȱRiverȱsystemȱ
(DamariscottaȱMillsȱFishȱLadderȱRestorationȱ2018).ȱȱ
ȱ
WhileȱundoubtedlyȱtheȱDamariscottaȱMillsȱcaseȱstudyȱrepresentsȱconditionsȱthatȱvaryȱfromȱtheȱ
MegunticookȱRiver,ȱitȱisȱaȱoneȱlocalȱexampleȱofȱaȱfishȱpassageȱrestorationȱsuccessȱstoryȱthatȱbearsȱ
similarȱcharacteristics.ȱTheȱDamariscottaȱMillsȱcaseȱrepresentsȱarguablyȱaȱmoreȱchallengingȱsiteȬ
specificȱpassageȱconditionȱ(elevationȱdropȱofȱroughlyȱ2ȱtimesȱthatȱofȱMegunticookȱFalls),ȱbutȱmoreȱ
notableȱupstreamȱchallengesȱareȱpresentȱinȱtheȱMegunticookȱRiverȱdueȱtoȱtheȱpresenceȱofȱtheȱ
upstreamȱdams.ȱȱ
ȱ
ThereȱareȱnumerousȱotherȱcaseȱstudiesȱaroundȱtheȱregionȱwhereȱseaȬrunȱfishȱpopulationsȱareȱbeingȱ
restoredȱwithȱcomplexȱprojectsȱinvolvingȱmultipleȱdams,ȱincludingȱonȱtheȱOutletȱStreamȱthatȱleadsȱ
fromȱChinaȱLakeȱtoȱtheȱSebasticookȱRiver,ȱonȱtheȱSheepscotȱRiver,ȱandȱinȱmanyȱotherȱriverȱsystemsȱ
throughoutȱNewȱEngland.ȱOften,ȱtheseȱeffortsȱwillȱincludeȱaȱrangeȱofȱfishȱpassageȱtechnologiesȱ
withinȱaȱsingleȱriverȱsystem,ȱrangingȱfromȱdamȱremovalȱtoȱnatureȬlikeȱbypassȱchannels,ȱandȱ
technicalȱfishȱpassages.ȱTheȱsolutionȱatȱeachȱsiteȱisȱtailoredȱtoȱtheȱparticularȱopportunitiesȱandȱ
constraintsȱpresentȱatȱeachȱlocation.ȱTheseȱprojectsȱallȱcontributeȱtoȱrecoveryȱofȱnativeȱseaȬrunȱfishȱ
populationsȱwithinȱtheȱGulfȱofȱMaine.ȱTheyȱalsoȱhaveȱinnumerableȱcollateralȱbenefitsȱtoȱecologicalȱ
healthȱandȱenvironmentalȱqualityȱinȱeachȱwatershedȱandȱinȱtheȱocean,ȱtoȱmanagementȱofȱagingȱ
infrastructureȱandȱflooding,ȱandȱtoȱcommunityȱengagementȱandȱeducation.ȱ
ȱ
Theȱprimaryȱfactorsȱconsideredȱinȱdevelopmentȱofȱaȱsuccessfulȱfishȱpassageȱfacilityȱareȱtheȱhydraulicȱ
heightȱandȱeffectiveȱgradientȱofȱtheȱpassageȱsite,ȱfishȱattraction,ȱandȱbiologicalȱcapacity.ȱTheȱ
hydraulicȱheightȱandȱgradientȱareȱdeterminedȱbyȱtheȱsiteȱcharacteristics,ȱandȱdictateȱtheȱtypesȱofȱfishȱ
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passageȱtechnologiesȱthatȱcanȱbeȱconsideredȱatȱaȱsite.ȱInȱgeneral,ȱforȱaȱsimilarlyȱconstrainedȱsite,ȱtheȱ
levelȱofȱdifficultyȱandȱcostȱincreasesȱwithȱincreasingȱhydraulicȱheightȱandȱeffectiveȱgradient.ȱ
ȱ
Fishȱattractionȱrefersȱtoȱtheȱabilityȱtoȱenableȱascendingȱfishȱtoȱfindȱtheȱentranceȱtoȱtheȱfishȱpassageȱ
facility,ȱandȱisȱprimarilyȱattributedȱtoȱaȱdominantȱflowȱvelocity,ȱorientationȱandȱpositionȱnearȱtheȱ
entranceȱtoȱtheȱfacility.ȱGenerally,ȱattractionȱcuesȱareȱmoreȱeffectiveȱwithȱincreasingȱamountsȱofȱ
waterȱflowingȱthroughȱtheȱfishȱpassage.ȱTypically,ȱtheȱgoalȱisȱtoȱputȱasȱmuchȱwaterȱdownȱtheȱfishȱ
passageȱasȱpossible,ȱsubjectȱtoȱtheȱhydraulicȱlimitationsȱofȱeachȱpassageȱtechnology.ȱ
ȱ
Biologicalȱcapacityȱrefersȱtoȱtheȱphysicalȱspaceȱavailableȱwithinȱtheȱfishȱpassageȱfacilityȱtoȱallowȱtheȱ
populationȱtoȱascendȱtheȱbarrierȱwithoutȱunnecessaryȱdelayȱdueȱtoȱovercrowding.ȱExtendedȱdelayȱofȱ
fishȱinȱtheirȱupstreamȱmigrationȱcanȱleadȱtoȱmortalityȱdueȱtoȱenergyȱexpenditureȱandȱpredation,ȱ
and/orȱdegradedȱconditionȱwhenȱfishȱultimatelyȱdoȱreachȱspawningȱgrounds,ȱwhichȱinȱturnȱmayȱ
leadȱtoȱreducedȱreproductiveȱsuccess.ȱ
ȱ
MDMRȱ(2018)ȱprovidedȱaȱpreliminaryȱopinionȱofȱtheȱpotentialȱalewifeȱpopulationȱinȱtheȱ
MegunticookȱRiverȱsystemȱofȱatȱleastȱ300,000ȱfish,ȱrepresentedȱprimarilyȱbyȱtheȱhabitatȱavailableȱinȱ
MegunticookȱLake.ȱTheyȱsuggestedȱthisȱmightȱbeȱaȱconservativeȱestimateȱbasedȱonȱaȱruleȬofȬthumbȱ
populationȱestimateȱfactorȱthatȱconsidersȱtheȱacreageȱofȱtheȱlake.ȱWithȱtime,ȱevaluationȱofȱotherȱ
potentialȱhabitatsȱinȱtheȱtributariesȱupstreamȱofȱtheȱlakeȱmayȱresultȱinȱevenȱgreaterȱpopulationȱ
estimates.ȱInȱaddition,ȱseveralȱlocalȱexamplesȱsuggestȱthatȱtheȱruleȬofȬthumbȱpopulationȱfactorȱmayȱ
runȱnotablyȱlow.ȱAtȱBlackmanȱStreamȱinȱBradley,ȱtheȱrestoredȱalewifeȱpopulationȱrepresentsȱroughlyȱ
doubleȱthatȱwhichȱwasȱestimatedȱbasedȱonȱtheȱruleȬofȬthumbȱfactor.ȱOverall,ȱMDMRȱacknowledgedȱ
theȱpotentialȱforȱaȱrestoredȱriverȱherringȱrunȱinȱtheȱMegunticookȱtoȱbeȱsignificantȱinȱtermsȱofȱregionalȱ
fisheriesȱrecovery.ȱAtȱtheȱsameȱtime,ȱtheyȱacknowledgedȱtheȱsteepȱchallengesȱtoȱrestoreȱtheȱrun,ȱdueȱ
toȱtheȱcharacteristicsȱofȱthisȱsite,ȱandȱtheȱsubsequentȱchallengesȱrepresentedȱbyȱrestorationȱofȱpassageȱ
atȱtheȱupstreamȱbarriersȱthatȱexistȱpresently.ȱ

 Fish�Passage�Site�Characteristics�

Ofȱtheȱaboveȱfactors,ȱtheȱhydraulicȱheightȱandȱeffectiveȱgradientȱrepresentȱtheȱprimaryȱconstraintsȱ
onȱestablishingȱfishȱpassageȱatȱtheȱsiteȱasȱitȱexistsȱtoday,ȱorȱasȱpotentiallyȱmodifiedȱinȱtheȱfutureȱbyȱ
theȱdamȱmodificationȱoptions.ȱAȱpreliminaryȱanalysisȱofȱtheseȱfactorsȱforȱtheȱdamȱmodificationȱ
optionsȱisȱsummarizedȱinȱTableȱ7.ȱInȱtheȱtable,ȱtheȱlengthȱrefersȱtoȱtheȱlongestȱflowȱpathȱthatȱcouldȱbeȱ
reasonablyȱachievedȱforȱeachȱscenario,ȱwithoutȱswitchbacks.ȱȱItȱshouldȱbeȱnotedȱthatȱtheȱmeanȱtideȱ
levelȱinȱtheȱharborȱwasȱassumedȱasȱtheȱbaseȱlevelȱforȱthisȱanalysis.ȱForȱreference,ȱhighȱandȱlowȱwaterȱ
conditionsȱatȱtheȱsiteȱareȱshownȱinȱFigureȱ41ȱandȱFigureȱ42.ȱTheȱfollowingȱsectionȱofȱtheȱreportȱ
(Sectionȱ6.2.2)ȱsummarizesȱtheȱavailableȱfishȱpassageȱtechnologies,ȱandȱcomparesȱtheirȱlimitsȱtoȱbasicȱ
characteristicsȱreportedȱbelow.ȱ
ȱ
ȱ
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Table�7.�Basic�hydraulic�heights�and�effective�gradients�for�the�three�dam�modification�options.�Water�levels�are�in�ftͲ
NAVD88.�

Locationȱ WaterȱLevelȱatȱ
DamȱLocationȱ

WaterȱLevelȱ
inȱHarborȱ

Hydraulicȱ
Heightȱ(ft)ȱ

Lengthȱ(ft)ȱ Effectiveȱ
Gradient

FlowȱConditionȱ MayȱMedianȱFlowȱ MeanȱTideȱ
Caseȱ ȱ ȱ ȱ ȱ ȱ
Spillwayȱ
Reconstructionȱ

25.1ȱ Ȭ0.45ȱ 25.6ȱ 160ȱ 16%ȱ

PartialȱSpillwayȱ
Reconstructionȱ

21ȱ Ȭ0.45ȱ 21.5ȱ 160ȱ 13%ȱ

DamȱRemoval,ȱ
withȱchannelȱ
downȱledgeȱ
outcropȱ

15.1ȱ Ȭ0.45ȱ 15.6ȱ 160ȱ 10%ȱ

DamȱRemoval,ȱ
withȱchannelȱȱ
restorationȱ
throughȱHarborȱ
Parkȱ

15.1ȱ Ȭ0.45ȱ 15.6ȱ 260ȱ 6%ȱ

ȱ
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 Available�Fish�Passage�Technologies�

Inȱnaturalȱstreams,ȱsustainedȱgradientsȱthatȱtheȱanticipatedȱfishȱspeciesȱnegotiateȱareȱtypicallyȱlessȱ
thanȱapproximatelyȱ3%ȱtoȱ5%,ȱthoughȱthereȱareȱinstancesȱwhereȱnativeȱseaȬrunȱfishȱareȱableȱtoȱutilizeȱ
steeperȱgradientsȱforȱshortȱdistancesȱinȱnaturallyȱfunctioningȱstreamsȱinȱMaine.ȱComparisonȱofȱthisȱ
gradientȱrangeȱtoȱtheȱgradientsȱsummarizedȱinȱTableȱ7ȱsuggestsȱthatȱsimplyȱremovingȱtheȱdamȱmayȱ
notȱleadȱtoȱfullyȱeffectiveȱfishȱpassage,ȱandȱthatȱȱȱproactiveȱchannelȱrestorationȱorȱconstructionȱofȱanȱ
appliedȱfishȱpassageȱfacilityȱwouldȱbeȱrequired.ȱȱ
ȱ
Fullȱdamȱremovalȱwithȱchannelȱrestorationȱcanȱleadȱtoȱfavorableȱpassageȱconditions.ȱAsȱindicatedȱinȱ
Tableȱ7,ȱforȱfullȱdamȱremovalȱatȱthisȱsite,ȱwithȱaȱrestoredȱchannelȱalongȱtheȱalignmentȱofȱaȱhistoricalȱ
channelȱlocationȱthroughȱHarborȱPark,ȱtheȱresultingȱchannelȱslopeȱwouldȱbeȱsteepȱrelativeȱtoȱtheȱ
typicalȱrangeȱthatȱisȱseenȱinȱnaturalȱchannels.ȱHowever,ȱtheȱrestorationȱofȱaȱchannelȱthatȱcanȱ
effectivelyȱallowȱfishȱtoȱpassȱmayȱbeȱfeasible,ȱbutȱwouldȱrequireȱveryȱcarefulȱdesignȱconsiderationȱ
andȱalsoȱadditionalȱknowledgeȱofȱtheȱledgeȱthatȱmayȱbeȱfoundȱunderȱtheȱfillȱplacedȱhistoricallyȱinȱ
theȱHarborȱParkȱarea.ȱInȱactuality,ȱchannelȱrestorationȱwouldȱemployȱdesignȱapproachesȱsimilarȱtoȱ
thoseȱusedȱforȱnatureȬlikeȱfishȱpassageȱdescribedȱbelow.ȱ
ȱ
Asideȱfromȱdamȱremoval,ȱappliedȱfishȱpassageȱtechnologiesȱgenerallyȱfallȱintoȱtwoȱmainȱcategories.ȱ
‘NatureȬlikeȱfishȱpassage’ȱorȱ‘natureȬlikeȱfishway’ȱrefersȱtoȱconstructionȱwhichȱemulatesȱtheȱflowȱ
patternsȱandȱappearanceȱtypicalȱofȱaȱnaturalizedȱstreamȱchannelȱandȱincorporatesȱtheȱlandscapeȱandȱ
naturalizedȱmaterialsȱ(Figureȱ43).ȱByȱemulatingȱnaturalȱflowȱpatterns,ȱitȱisȱreasonedȱthatȱfishȱareȱableȱ
toȱmoreȱintuitivelyȱascendȱtheȱpassage.ȱTheseȱfeaturesȱareȱeasilyȱscaledȱforȱtheȱavailableȱflowȱandȱ
biologicalȱneeds.ȱNatureȬlikeȱtechnologiesȱaccommodateȱtheȱbroadestȱrangeȱofȱfishȱspecies,ȱincludingȱ
thoseȱconsideredȱforȱrestorationȱatȱthisȱsite.ȱ
ȱ
‘Technicalȱfishȱpassage’ȱorȱ‘technicalȱfishway’ȱrefersȱtoȱaȱstructureȱwhereȱconcreteȱorȱmetalȱ
constructionȱisȱessential.ȱTheseȱfeaturesȱareȱcommonlyȱcalledȱaȱfishȱladder,ȱandȱareȱtypicallyȱmoreȱ
geometricȱinȱshape.ȱThereȱareȱmanyȱexamplesȱofȱtechnicalȱfishwaysȱthatȱincorporateȱpleasingȱ
aestheticȱenhancements,ȱsuchȱasȱatȱDamariscottaȱMillsȱ(Figureȱ44)ȱandȱBlackmanȱStreamȱ(Figureȱ45).ȱ
Technicalȱfishȱpassageȱdesignsȱareȱmanipulatedȱtoȱresultȱinȱspecificȱhydraulicȱpatternsȱthatȱfosterȱ
fishȱpassage.ȱTheseȱsolutionsȱareȱableȱtoȱbeȱconstructedȱatȱsteeperȱeffectiveȱgradientsȱthanȱnatureȬlikeȱ
passages.ȱThereȱareȱmultipleȱstylesȱofȱtechnicalȱfishȱpassage,ȱwithȱvariabilityȱamongȱtheseȱoptionsȱinȱ
termsȱofȱflowȱandȱbiologicalȱcapacity.ȱTheȱdifferentȱtechnologiesȱareȱtypicallyȱmostȱeffectiveȱforȱ
varyingȱsubsetsȱofȱfishȱspecies.ȱȱ
ȱ
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ȱ

ȱ
Figure�43.�Examples�of�constructed�natureͲlike�fish�passage�(photo�credits:�Matt�Bernier).�

ȱ
ȱ
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ȱ

ȱ
Figure�44.�Pool�and�weir�fishway�at�Damariscotta�Mills.�
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ȱ
Figure�45.�Pool�and�weir�fishway�at�Blackman�Stream�(photo�credit:�Maine�Sea�Grant).�

ȱ
Basedȱonȱtheȱsiteȱcharacteristics,ȱȱTableȱ8ȱsummarizesȱtheȱbasicȱcharacteristicsȱofȱfishȱpassageȱ
technologiesȱconsideredȱforȱthisȱsite.ȱOfȱtheȱtechnologiesȱshown,ȱthereȱisȱaȱgeneralȱgradientȱofȱ
preferenceȱamongȱresourceȱagencies,ȱregulators,ȱandȱfundersȱinȱtheȱregion.ȱDamȱremovalȱthatȱdoesȱ
notȱrequireȱadditionalȱfishȱpassageȱconstructionȱisȱbyȱfarȱtheȱmostȱpreferredȱapproach,ȱfollowedȱbyȱ
damȱremovalȱthatȱrequiresȱproactiveȱchannelȱrestoration.ȱTheȱnextȱpreferenceȱisȱforȱnatureȬlikeȱ
approachesȱasȱtheȱflatterȱgradientsȱandȱnaturalizedȱflowȱpatternsȱareȱconsideredȱtoȱprovideȱveryȱ
goodȱfishȱpotentialȱpassageȱconditionsȱforȱtheȱbroadestȱrangeȱofȱfish.ȱ
ȱ
Amongȱtheȱtechnicalȱpassageȱapproaches,ȱtheȱpoolȱandȱweirȱapproachȱ(Figureȱ44ȱtoȱFigureȱ45)ȱisȱ
generallyȱfavoredȱonȱtheȱbasisȱofȱperformanceȱandȱreducedȱconstraintsȱrelativeȱtoȱDenilȱfishwaysȱ
(Figureȱ46).ȱPoolȱandȱweirȱladdersȱareȱtypicallyȱalsoȱeasierȱtoȱaddȱaestheticȱenhancementsȱtoo.ȱTheȱ
DamariscottaȱMillsȱladderȱisȱanȱexampleȱofȱthis.ȱInȱaddition,ȱoptionsȱthatȱwouldȱcreateȱfishȱpassageȱ
byȱexcavatingȱpoolsȱintoȱtheȱexistingȱledgeȱoutcropȱhaveȱbeenȱsuggestedȱduringȱtheȱcourseȱofȱprojectȱ
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discussions.ȱThisȱtypeȱofȱapproachȱwouldȱalsoȱgenerallyȱfitȱintoȱtheȱpoolȱandȱweirȱapproach.ȱ
However,ȱpoolȱandȱweirȱfishwaysȱtendȱtoȱbeȱmoreȱexpensiveȱthanȱDenilȱladders.ȱȱ
ȱ
Lastly,ȱDenilȱfishwaysȱareȱtypicallyȱtheȱleastȱpreferredȱapproach.ȱAlthoughȱtheyȱcanȱbeȱveryȱeffectiveȱ
forȱriverȱherringȱandȱsalmonidsȱifȱsitedȱandȱdesignedȱproperly,ȱtheyȱareȱconstrainedȱbyȱbiologicalȱ
andȱflowȱcapacity.ȱTypically,ȱstandardȱDenilȱfishȱpassageȱdesignsȱareȱconsideredȱtoȱhaveȱbiologicalȱ
capacityȱforȱapproximatelyȱ300,000ȱriverȱherring.ȱTheyȱpossessȱgreaterȱsensitivityȱtoȱoperatingȱ
conditions,ȱparticularlyȱflowȱconditionsȱatȱtheȱentranceȱandȱexit,ȱcanȱbeȱsusceptibleȱtoȱdebrisȱ
clogging,ȱandȱtheȱflowȱlimitationȱmayȱlimitȱtheȱattractionȱsignalȱinȱsomeȱinstances.ȱThisȱisȱespeciallyȱ
trueȱatȱlocationsȱwhereȱcompetingȱflowȱsignalsȱmayȱoccur,ȱsuchȱasȱdispersedȱflowȱoverȱledgeȱ
outcrops.ȱȱ
ȱ
Yet,ȱDenilȱfishwaysȱareȱoftenȱtheȱleastȱcostȱtechnicalȱfishwayȱoptionȱdueȱtoȱsimplerȱconstructionȱandȱ
relativelyȱsmallerȱfootprint.ȱTheyȱareȱmoreȱutilitarianȱinȱnature,ȱandȱalthoughȱitȱisȱpossibleȱtoȱaddȱ
flourishesȱsuchȱasȱmasonryȱveneer,ȱtheyȱtendȱtoȱbeȱlessȱpleasingȱaesthetically.ȱThereȱareȱmanyȱDenilȱ
fishwaysȱinȱMaine,ȱwithȱvaryingȱdegreesȱofȱperformanceȱandȱsuccess,ȱfromȱsitesȱwithȱhighlyȱefficientȱ
passageȱforȱriverȱherringȱandȱtrout,ȱtoȱsitesȱthatȱperformȱpoorlyȱandȱareȱpresentlyȱsubjectȱtoȱremoval.ȱ
WithȱDenilȱfishȱpassageȱfacilities,ȱtypicallyȱaȱseparateȱeelȱpassageȱstructureȱisȱrequired,ȱalthoughȱatȱ
thisȱsiteȱeelȱmayȱbeȱableȱtoȱpartiallyȱascendȱtheȱledgeȱifȱsuitableȱflowȱexistsȱwithȱaȱsubstantiallyȱ
loweredȱdam.ȱ
ȱ
ȱ

ȱȱȱȱȱȱȱȱȱ
Figure�46.�Example�of�a�Denil�fishway.�
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Aȱsummaryȱofȱtheȱfishȱpassageȱapproachesȱconsideredȱinȱthisȱstudyȱisȱincludedȱinȱ������ͺ.ȱTheyȱareȱ
orderedȱinȱaȱhierarchyȱofȱlikelyȱfishȱpassageȱeffectivenessȱandȱgeneralȱpreferenceȱfromȱaȱfishȱpassageȱ
perspective.ȱ

Table�8.�Available�fish�passage�technologies�considered�for�this�study.�
Typeȱ Maximumȱ

Recommendedȱ
Gradientȱ

Flowȱ
Capacityȱ

Biologicalȱ
Capacityȱ

SpeciesȱEffectivenessȱ

DamȱRemovalȱwithȱ
ChannelȱRestorationȱ

Naturalȱ
channelȱ

gradient,ȱ<5%ȱ
preferred1ȱ

Fullȱriverȱ
flow,ȱ

Scalableȱ

Scalableȱ Allȱanticipatedȱ

NatureȬLikeȱFishwayȱ 5%2ȱ Scalableȱ Scalableȱ Allȱanticipatedȱ
Poolȱ&ȱWeirȱ
(Technical)ȱ

10%3ȱ Scalableȱ Scalableȱ Possibleȱlimitationȱforȱ
AmericanȱEelȱ

Denilȱȱ
(Technical)ȱ

16%4ȱ ~40ȱcfsȱ ~200,000ȱ
toȱ300,000ȱ

riverȱ
herringȱ

LimitationȱforȱAmericanȱ
eelȱandȱpossiblyȱSeaȱ
lamprey.ȱCapacityȱmayȱ
beȱlimitingȱforȱriverȱ
herringȱwithȱfullyȱ
restoredȱfishȱpopulationȱ

ȱ

 Feasibility�of�Available�Fish�Passage�Technologies�

Thisȱsectionȱofȱtheȱreportȱcomparesȱtheȱavailableȱfishȱpassageȱtechnologiesȱtoȱtheȱdamȱmodificationȱ
optionsȱtoȱidentifyȱtheȱfeasibleȱpairingsȱofȱtheȱtwoȱprimaryȱprojectȱelements.ȱ
ȱ
DamȱRemovalȱwithȱChannelȱRestorationȱ
Forȱtheȱdamȱremovalȱoption,ȱanȱacceptableȱgradientȱwouldȱnotȱbeȱfeasibleȱforȱalignmentsȱthatȱareȱ
constrainedȱtoȱtheȱareaȱofȱtheȱledgeȱoutcrop,ȱdownstreamȱofȱtheȱpresentȱdamȱlocation,ȱinsideȱtheȱ
existingȱseaȱwall.ȱAnȱalignmentȱthroughȱtheȱHarborȱParkȱareaȱcouldȱbeȱfoundȱthatȱwouldȱbeȱcloseȱtoȱ
theȱrecommendedȱgradientȱrangeȱ(	������Ͷ).ȱInȱadditionȱtoȱdisturbanceȱtoȱtheȱHarborȱParkȱarea,ȱaȱ
primaryȱconsiderationȱwithȱthisȱalignmentȱwouldȱbeȱcarefulȱdesignȱtoȱcreateȱanȱeffectiveȱattractionȱ
signalȱatȱtheȱentranceȱtoȱtheȱfishway.ȱ
ȱ
Thisȱalignmentȱwouldȱextendȱthroughȱtheȱparkȱandȱenterȱtheȱharborȱthroughȱtheȱcurrentȱalcoveȱinȱ
theȱseawallȱusedȱforȱwading.ȱToȱmeetȱtheȱrecommendedȱgradientȱrange,ȱtheȱrestoredȱchannelȱwouldȱ
needȱtoȱalsoȱextendȱapproximatelyȱ15ȱfeetȱupstreamȱofȱtheȱpresentȱdamȱlocation,ȱtoȱaȱpointȱjustȱ

��������������������������������������������������������
ͳ������������Ǥ�ʹͲͳ�
ʹ������������Ǥ�ʹͲͳ�
͵���	���ʹͲͳ�
Ͷ���	���ʹͲͳ�
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downstreamȱofȱtheȱfirstȱbuilding.ȱTheȱapproximateȱgradientȱforȱthisȱalignmentȱisȱ5.5%.ȱThisȱgradientȱ
isȱnotȱoptimalȱforȱthisȱtechnology,ȱbutȱexamplesȱofȱnaturalȱchannelsȱinȱthisȱslopeȱrangeȱthatȱpassȱfishȱ
doȱexistȱinȱMaine.ȱTherefore,ȱdamȱremovalȱwithȱchannelȱrestorationȱthroughȱHarborȱParkȱisȱconsideredȱ
feasible.ȱ
ȱ
NatureȬlikeȱFishwayȱFeasibilityȱ
Basedȱonȱtheȱhydraulicȱheightȱandȱbasicȱgradientȱcharacteristicsȱsummarizedȱinȱ������,ȱnatureȬlikeȱ
passageȱisȱnotȱfeasibleȱforȱtheȱfullȱandȱpartialȱspillwayȱreconstructionȱoptions.ȱTheȱelevationȱdifferencesȱ
betweenȱtheȱestimatedȱwaterȱlevelsȱbehindȱtheȱdamȱandȱtheȱmeanȱtideȱlineȱinȱtheȱharborȱisȱtooȱgreatȱ
toȱprovideȱaȱgradientȱthatȱisȱinȱtheȱacceptableȱrangeȱforȱthisȱtechnologyȱwithinȱtheȱsiteȱconstraints.ȱ
ȱ
Forȱtheȱdamȱremovalȱoption,ȱtheȱnatureȬlikeȱapproachȱwithȱanȱalignmentȱthroughȱHarborȱParkȱisȱ
essentiallyȱequivalentȱtoȱtheȱchannelȱrestorationȱapproachȱdescribedȱabove.ȱTherefore,ȱtheseȱ
alternativesȱareȱconsideredȱtheȱsameȱalternativeȱforȱtheȱbalanceȱofȱtheȱreport.ȱ
ȱ
PoolȱandȱWeirȱFishwayȱFeasibilityȱ
Basedȱonȱtheȱhydraulicȱheightȱandȱbasicȱgradientȱcharacteristicsȱsummarizedȱinȱ������,ȱpoolȱandȱ
weirȱfishȱpassageȱisȱfeasibleȱforȱtheȱdamȱremovalȱoption.ȱAȱvarietyȱofȱalignmentsȱcouldȱbeȱconsideredȱforȱ
thisȱcase,ȱincludingȱthoseȱwhichȱareȱconstrainedȱtoȱtheȱexistingȱledgeȱdownstreamȱofȱtheȱdamȱ
location,ȱorȱalongȱanȱalternateȱalignmentȱwhichȱtraversesȱtheȱharborȱparkȱareaȱ(	������Ͷͺ).ȱSeeȱ
commentsȱinȱtheȱprecedingȱsectionȱaboutȱdesignȱconsiderationsȱasȱrelateȱtoȱfishȱattractionȱtoȱtheȱ
fishwayȱentranceȱwithȱtheȱHarborȱParkȱalignment.ȱ
ȱ
Forȱtheȱfullȱandȱpartialȱspillwayȱreconstructionȱoptions,ȱtheȱbasicȱgradientsȱrepresentedȱinȱ������ȱ
exceedȱtheȱrecommendedȱrangeȱforȱthisȱtechnology.ȱHowever,ȱitȱisȱpossibleȱwithȱthisȱtechnologyȱtoȱ
createȱadditionalȱlengthȱalongȱtheȱpassagewayȱthroughȱswitchbacks,ȱresultingȱinȱaȱserpentineȱ
alignmentȱdownȱtheȱledgeȱoutcrop.ȱAȱsimilarȱexampleȱcanȱbeȱseenȱatȱDamariscottaȱMills,ȱwhereȱtheȱ
straightȬlineȱgradientȱisȱaboutȱ11%,ȱwithȱlocallyȱsteeperȱsegmentsȱalongȱtheȱladder.ȱTheȱgradientȱisȱ
broughtȱintoȱanȱacceptableȱrangeȱthroughȱswitchbacksȱinȱaȱportionȱofȱtheȱfishȱladder.ȱOneȱconstraintȱ
withinȱthisȱtypeȱofȱapproachȱisȱthatȱdueȱtoȱspaceȱlimitations,ȱtheȱabilityȱtoȱconstructȱpoolsȱtoȱmatchȱ
theȱfullȱbiologicalȱcapacityȱofȱtheȱwatershedȱmayȱbeȱconstrained.ȱDetailedȱlayoutȱinȱsubsequentȱ
projectȱphasesȱwouldȱbeȱrequiredȱtoȱfullyȱassessȱtheȱpotentialȱlimitation.ȱ
ȱ
Theȱabilityȱtoȱcompensateȱforȱtheȱhigherȱgradientȱwithȱswitchbacksȱwithinȱtheȱfootprintȱofȱtheȱledgeȱ
isȱmoreȱfeasibleȱforȱtheȱpartialȱspillwayȱreconstructionȱoptionȱthanȱforȱtheȱfullȱspillwayȱ
reconstructionȱoptionȱ(Figureȱ49).ȱWithȱbothȱoptions,ȱtheȱacceptableȱslopeȱrangeȱcouldȱbeȱattainedȱbyȱ
utilizingȱtheȱlongerȱpotentialȱpathwayȱthroughȱtheȱHarborȱParkȱ(Figureȱ50).ȱTherefore,ȱpoolȱandȱweirȱ
fishȱpassageȱisȱfeasibleȱforȱtheȱpartialȱspillwayȱreconstructionȱoptionȱalongȱalignmentsȱwithinȱtheȱledgeȱ
outcrop,ȱorȱalongȱanȱalternateȱalignmentȱthroughȱharborȱpark.ȱPoolȱandȱweirȱfishȱpassageȱisȱfeasibleȱforȱtheȱfullȱ
spillwayȱreconstructionȱoptionȱonlyȱalongȱtheȱalternateȱalignmentȱthroughȱHarborȱPark.ȱ
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DenilȱFishwayȱFeasibilityȱ
Basedȱonȱtheȱhydraulicȱheightȱandȱbasicȱgradientȱcharacteristicsȱsummarizedȱinȱ������,ȱDenilȱfishȱ
passageȱisȱfeasibleȱforȱallȱthreeȱdamȱmodificationȱoptions.ȱAsȱindicatedȱearlierȱinȱtheȱreport,ȱstandardȱDenilȱ
fishȱpassageȱdesignsȱareȱconsideredȱtoȱhaveȱbiologicalȱcapacityȱofȱapproximatelyȱ300,000ȱriverȱ
herring.ȱIfȱtheȱseaȬrunȱfishȱrestorationȱisȱhighlyȱsuccessful,ȱitȱisȱconceivableȱthatȱaȱsingleȱDenilȱ
fishwayȱcouldȱbeginȱtoȱlimitedȱtheȱpopulationȱsize,ȱandȱaȱsecondȱladderȱcouldȱbeȱrequiredȱtoȱmeetȱ
theȱfullȱbiologicalȱcapacityȱofȱtheȱwatershed.ȱȱ
ȱ
AȱvarietyȱofȱDenilȱalignmentsȱcouldȱbeȱconsidered,ȱbutȱwouldȱmakeȱmostȱsenseȱconstrainedȱtoȱtheȱ
areaȱofȱexistingȱledgeȱdownstreamȱofȱtheȱdamȱlocation.ȱInȱparticular,ȱinstallationȱofȱaȱDenilȱfishwayȱ
alignedȱwithȱtheȱoutflowȱculvertȱandȱseawallȱwouldȱprovideȱanȱadvantageousȱalignmentȱforȱthisȱ
technologyȱ(	������ͷͳ).ȱAlternatively,ȱforȱtheȱfullȱspillwayȱreconstructionȱoption,ȱanȱadditionalȱ
alignmentȱwouldȱincludeȱexitingȱtheȱimpoundmentȱthroughȱtheȱsouthȱarmȱofȱtheȱspillwayȱdownȱtheȱ
ledgeȱoutcrop,ȱthenȱturningȱintoȱtheȱoutflowȱchannelȱalongȱtheȱpublicȱlanding.ȱItȱshouldȱbeȱnotedȱ
thatȱforȱeveryȱ6ȱtoȱ9ȱfeetȱofȱriseȱinȱaȱDenilȱfishway,ȱaȱlargerȱrestingȱpoolȱisȱrequired.ȱDetailedȱdesignȱ
wouldȱoptimizeȱtheȱalignmentȱofȱtheȱladder,ȱbutȱafterȱtheȱrestingȱpool(s)ȱareȱincorporated,ȱtheȱDenilȱ
approachȱmayȱalsoȱneedȱtoȱincorporateȱaȱswitchbackȱalignmentȱtoȱstayȱwithinȱtheȱacceptableȱslopeȱ
range.ȱ
ȱ
HybridȱFishȱPassageȱApproachesȱ
Inȱadditionȱtoȱtheȱfishȱpassageȱoptionsȱdescribedȱabove,ȱtwoȱhybridȱoptionsȱthatȱwouldȱcombineȱ
segmentsȱofȱvaryingȱfishȱpassageȱtechnologiesȱinȱaȱsingleȱsolutionȱareȱfeasible.ȱFirst,ȱwithȱtheȱdamȱ
removalȱoption,ȱaȱhybridȱofȱpoolȱandȱweirȱandȱchannelȱrestoration/natureȬlikeȱapproachesȱalongȱanȱ
alignmentȱthroughȱharborȱparkȱ(	������Ͷ)ȱwouldȱeliminateȱtheȱneedȱtoȱextendȱtheȱfishȱpassageȱ
facilityȱupstreamȱofȱtheȱcurrentȱdamȱlocation.ȱȱ
ȱ
Second,ȱwithȱtheȱpartialȱspillwayȱreconstructionȱoption,ȱitȱwouldȱbeȱfeasibleȱtoȱinstallȱaȱpoolȱandȱ
weirȱtypeȱinstallationȱthroughȱtheȱexistingȱoutflowȱculvert,ȱcoupledȱwithȱaȱDenilȱfishwayȱ
downstreamȱofȱtheȱculvert.ȱTheȱprimaryȱlimitationȱofȱthisȱapproachȱwouldȱbeȱbiologicalȱcapacityȱ
withinȱtheȱculvertȱitself.ȱAdditionally,ȱcoveredȱfishȱpassagesȱareȱtypicallyȱnotȱrecommended.ȱLastly,ȱ
hydraulicȱconditionsȱpotentialȱsedimentȱaccumulationȱatȱtheȱheadgateȱstructureȱwouldȱneedȱtoȱbeȱ
assessedȱinȱmoreȱdetailȱifȱinterestȱinȱthisȱoptionȱwereȱadvanced.ȱHowever,ȱthisȱapproachȱcouldȱresultȱ
inȱaȱlessȱintensiveȱfishȱpassageȱsolution.ȱ
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 Summary�of�Fish�Passage�Options�

Basedȱonȱtheȱsiteȱcharacteristics,ȱaȱseriesȱofȱpotentialȱfishȱpassageȱsolutionsȱwereȱidentifiedȱforȱtheȱ
threeȱdamȱmodificationȱoptionsȱdiscussedȱinȱtheȱreport.ȱTheȱvariousȱcombinationsȱthatȱareȱ
consideredȱfeasibleȱareȱsummarizedȱinȱ������ͻ.ȱTheseȱvariousȱcombinationsȱareȱevaluatedȱagainstȱ
theȱprojectȱobjectivesȱinȱSectionȱ1ȱofȱtheȱreport.ȱ

Table�9.�Summary�of�feasible�fish�passage�options�for�each�dam�modification�option.�

ȱ FishȱPassageȱOptionsȱ
Damȱ
Modificationȱ
Optionsȱ

Channelȱ
Restoration/ȱ
NatureȬlikeȱ

Poolȱ&ȱWeirȱ Denilȱ Hybridȱ

FullȱSpillwayȱ
Reconstructionȱ

Noneȱ
HarborȱParkȱ
Alignmentȱ

Multipleȱ
Alignmentsȱ

Noneȱ

PartialȱSpillwayȱ
Reconstructionȱ

Noneȱ
Multipleȱ

Alignmentsȱ
Multipleȱ

Alignmentsȱ
Culvertȱ

Alignmentȱ

DamȱRemovalȱ
HarborȱParkȱ
Alignmentȱ

Multipleȱ
Alignmentsȱ

Multipleȱ
Alignmentsȱ

HarborȱParkȱ
Alignmentȱ

ȱ

 AESTHETIC�CONSIDERATIONS�

TheȱaestheticȱqualitiesȱofȱtheȱsiteȱandȱsettingȱareȱreveredȱbyȱCamdenȱresidentsȱandȱvisitorsȱalike.ȱ
Oneȱexampleȱofȱthisȱisȱtheȱflowȱofȱtheȱriverȱoverȱtheȱledgeȱoutcropȱcommonlyȱreferredȱtoȱasȱ
MegunticookȱFalls.ȱWithȱtheȱdamȱmodificationȱandȱfishȱpassageȱoptionsȱconsidered,ȱtheȱaestheticȱ
qualitiesȱofȱtheȱareaȱwouldȱbeȱmaintained,ȱenhanced,ȱand/orȱmodifiedȱtoȱvaryingȱdegrees,ȱdiscussedȱ
below.ȱ

 Flow�over�Ledge�Outcrop�

Withȱallȱofȱtheȱdamȱmodificationȱalternatives,ȱitȱwillȱbeȱfeasibleȱtoȱmaintainȱsomeȱdegreeȱofȱflowȱ
overȱtheȱledgeȱoutcrop.ȱBecauseȱtheȱfullȱspillwayȱreconstructionȱoptionȱgenerallyȱmaintainsȱtheȱ
currentȱimpoundmentȱcondition,ȱthisȱoptionȱprovidesȱtheȱgreatestȱflexibilityȱtoȱsupplyȱwaterȱtoȱbothȱ
theȱeastȱandȱsouthȱareasȱofȱtheȱledge.ȱȱ
ȱ
Withȱtheȱpartialȱspillwayȱreconstruction,ȱitȱwillȱbeȱmoreȱchallengingȱtoȱsupplyȱflowȱtoȱtheȱsouthȱendȱ
ofȱtheȱledgeȱoutcrop,ȱalthoughȱwithȱmodificationȱofȱtheȱledgeȱitȱmayȱbeȱfeasibleȱtoȱsupplyȱnominalȱ
flowȱtoȱthisȱarea.ȱWithȱtheȱdamȱremovalȱoption,ȱitȱwillȱbeȱchallengingȱtoȱsupplyȱflowȱtoȱtheȱsouthȱ
end.ȱ
ȱ
Withȱtheȱadditionȱofȱfishȱpassageȱtoȱtheȱsite,ȱitȱwillȱbeȱimportantȱtoȱdivertȱsubstantialȱflowȱtoȱtheȱnewȱ
fishȱpassageȱduringȱtheȱperiodȱofȱfishȱmigrationȱ(Sectionȱ4.3)ȱtoȱfacilitateȱattractionȱtoȱtheȱfishwayȱ
entranceȱwithȱallȱofȱtheseȱoptions.ȱDueȱtoȱthis,ȱtheȱamountȱofȱflowȱoverȱtheȱledgeȱmayȱbeȱreducedȱ
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duringȱthoseȱperiods.ȱHowever,ȱtheȱaestheticȱattributesȱofȱaȱwellȬdesignȱrestoredȱchannelȱorȱfishȱ
passageȱmayȱreplaceȱthis,ȱwithȱcascadingȱflowȱthroughȱtheȱchannel.ȱ

 Pool�Behind�Dam�

Basedȱonȱconversationsȱwithȱprojectȱstakeholders,ȱsomeȱregardȱtheȱpoolȱbehindȱtheȱdamȱasȱ
contributingȱtoȱtheȱaestheticȱqualityȱofȱtheȱarea,ȱwhileȱothersȱhaveȱexpressedȱreservationsȱaboutȱtheȱ
apparentȱpoorȱwaterȱqualityȱandȱtheȱtendencyȱofȱtheȱpoolȱtoȱcollectȱdebris.ȱTheȱfullȱspillwayȱ
reconstructionȱoptionȱwouldȱgenerallyȱmaintainȱtheȱcurrentȱimpoundmentȱcondition.ȱWithȱtheȱ
partialȱspillwayȱreconstructionȱoption,ȱtheȱpoolȱisȱestimatedȱtoȱshrinkȱtoȱapproximatelyȱ50ȱpercentȱofȱ
theȱpresentȱcondition.ȱTheȱdamȱremovalȱoptionȱwouldȱeffectivelyȱeliminateȱtheȱpool.ȱȱ
ȱ
Whileȱtheseȱoptionsȱmayȱmodifyȱtheȱexistingȱpoolȱconditionȱtoȱvaryingȱdegrees,ȱtheȱaestheticȱqualityȱ
ofȱtheȱfishȱpassageȱwouldȱlikelyȱoffsetȱchangesȱassociatedȱwithȱpoolȱreduction.ȱBothȱtheȱ
DamariscottaȱMillsȱandȱBlackmanȱStreamȱprojectsȱresultedȱinȱsitesȱwithȱnotableȱaestheticȱqualities,ȱ
andȱtheȱmarvelȱofȱtheȱrestoredȱfishȱrunsȱdrawȱcrowdsȱofȱvisitorsȱtoȱeachȱsiteȱannually.ȱȱ

 Harbor�Park�and�Adjacent�Areas�

Inȱconjunctionȱwithȱtheȱprojectȱalternatives,ȱthereȱareȱmanyȱoptionsȱtoȱmaintainȱandȱenhanceȱtheȱ
visitorȱexperienceȱinȱtheȱHarborȱParkȱarea.ȱInȱparticular,ȱelementsȱthatȱaugmentȱinterpretationȱofȱtheȱ
historicalȱroleȱofȱtheȱsite,ȱandȱtheȱecologicalȱroleȱofȱaȱrestoredȱfishȱrunȱwouldȱbeȱviableȱ
enhancements.ȱ
ȱ
Asȱnotedȱabove,ȱselectedȱfishȱpassageȱoptionsȱmayȱincorporateȱroutingȱfishȱpassageȱfacilitiesȱthroughȱ
theȱHarborȱParkȱarea.ȱTheȱparkȱareaȱandȱtheȱrelictȱchannelȱthatȱexistedȱthereȱwereȱfilledȱinȱ
conjunctionȱwithȱtheȱdevelopmentȱofȱtheȱparkȱinȱ1930ȱ(	������ͳͷȱandȱ	������ͳ).ȱGivenȱtheȱdirectlyȱ
adjacentȱpedestrianȱaccess,ȱrestoredȱfishȱpassageȱinȱthisȱareaȱcouldȱbeȱestablishedȱinȱaȱwayȱtoȱ
provideȱaȱveryȱpleasingȱvisitorȱexperienceȱwithȱnotableȱpotentialȱforȱinterpretiveȱandȱpublicȱuseȱ
elements,ȱandȱaȱkeyȱelementȱofȱrevitalizationȱofȱtheȱarea.ȱWhileȱthisȱmayȱbeȱviewedȱasȱanȱimpactȱtoȱ
theȱcurrentȱcondition,ȱitȱcouldȱalsoȱbeȱviewedȱasȱanȱenhancementȱforȱtheȱfuture.ȱThereȱisȱanȱongoingȱ
dialogȱinȱtheȱTownȱonȱreimaginingȱtheȱarea,ȱtoȱaddressȱtheȱdegradingȱconditionȱofȱtheȱseawallȱandȱ
theȱcurrentȱinundationȱofȱtheȱareaȱduringȱhighȱwaterȱevents.ȱCombiningȱtheseȱinitiativesȱmayȱresultȱ
inȱaȱlongȬtermȱenhancementȱforȱtheȱTown.ȱ
ȱ
ȱ
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7. Summary�of�Alternatives�
AȱsummaryȱofȱtheȱhighlightsȱandȱconstraintsȱofȱeachȱopportunityȱisȱincludedȱinȱTableȱ10.ȱTheȱtableȱ
alsoȱcontrastsȱtheȱopportunitiesȱagainstȱtheȱprojectȱobjectivesȱforȱpurposeȱofȱalternativesȱevaluation.ȱ
NoteȱthatȱtheȱhybridȱoptionsȱdiscussedȱinȱSectionȱ6.2.3ȱareȱomittedȱfromȱTableȱ10,ȱbutȱshouldȱbeȱ
consideredȱasȱpotentialȱrefinementsȱthatȱcouldȱbeȱevaluatedȱinȱdetailedȱdesignȱifȱtheȱassociatedȱ
primaryȱalternativeȱisȱadvancedȱasȱtheȱselectedȱprojectȱalternative.ȱInȱaddition,ȱforȱcontrastȱtoȱtheȱ
alternativesȱwhichȱaddressȱtheȱcombinedȱprojectȱobjectivesȱofȱdamȱmodificationȱandȱfishȱpassageȱ
restoration,ȱanȱalternativeȱisȱincludedȱatȱtheȱendȱofȱTableȱ10ȱwhichȱsolelyȱreconstructsȱtheȱspillway,ȱ
butȱdoesȱnotȱreȬestablishȱfishȱpassage.ȱThisȱalternativeȱisȱincludedȱforȱcomparisonȱpurposesȱonly,ȱ
andȱisȱnotȱconsideredȱaȱviableȱalternativeȱtoȱmeetȱtheȱgoalsȱandȱobjectivesȱestablishedȱforȱtheȱproject.ȱ
ȱ
DamȱMaintenanceȱandȱFloodingȱBenefitsȱ
Theȱalternativesȱwhichȱreduceȱtheȱoverallȱhydraulicȱheightȱofȱtheȱdamȱeitherȱthroughȱdamȱremovalȱ
orȱpartialȱspillwayȱreconstructionȱwillȱyieldȱtheȱgreatestȱfloodȱreliefȱbenefits.ȱOfȱthese,ȱtheȱdamȱ
removalȱoptionȱwillȱresultȱinȱincrementallyȱgreaterȱfloodȱmanagementȱbenefits,ȱandȱwillȱalsoȱresultȱ
inȱtheȱleastȱamountȱofȱlongȬtermȱdamȱmanagement,ȱmaintenanceȱandȱrepair.ȱFullȱspillwayȱ
reconstructionȱwillȱnotȱchangeȱtheȱcurrentȱconfigurationȱatȱtheȱsite.ȱThisȱoptionȱwillȱreplaceȱtheȱ
failingȱspillwayȱwithȱaȱnewȱspillwayȱresultingȱinȱreducedȱnearȱtermȱmaintenanceȱneeds,ȱbutȱwillȱstillȱ
requireȱoperationȱbyȱtheȱTownȱandȱwillȱnotȱyieldȱfloodȱreductionȱbenefits.ȱȱ
ȱ
FishȱpassageȱandȱEcologicalȱRecoveryȱBenefitsȱ
Theȱdamȱremovalȱwithȱchannelȱrestorationȱoptionȱwillȱresultȱinȱtheȱbestȱopportunityȱforȱsuccessfulȱ
fishȱpassageȱandȱmakeȱtheȱgreatestȱcontributionȱtoȱrecoveryȱofȱecologicalȱhealthȱinȱtheȱwatershed.ȱ
Thisȱwouldȱincludeȱimprovementȱofȱwaterȱqualityȱatȱtheȱsiteȱitself.ȱThisȱoptionȱwouldȱbeȱfollowedȱbyȱ
theȱdamȱremovalȱwithȱpoolȱandȱweirȱfishwayȱoptions,ȱandȱthenȱtheȱotherȱdamȱremovalȱoptions.ȱȱ
ȱ
Theȱpartialȱspillwayȱreconstructionȱalternativesȱalsoȱprovideȱpotentialȱforȱsuccessfulȱfishȱpassage,ȱ
butȱdoȱnotȱprovideȱtheȱsameȱfullȱpotentialȱforȱecologicalȱbenefits.ȱȱOfȱtheȱpartialȱspillwayȱ
reconstructionȱoptions,ȱtheȱpoolȱandȱweirȱalignmentȱthroughȱHarborȱParkȱwouldȱprovideȱtheȱbestȱ
potentialȱforȱsuccessfulȱfishȱpassage.ȱ
ȱ
Theȱfullȱspillwayȱreconstructionȱalternativesȱalsoȱprovideȱpotentialȱforȱsuccessfulȱfishȱpassage,ȱbutȱatȱ
theȱgreatestȱcomplexityȱandȱcost.ȱTheȱecologicalȱbenefitsȱresultingȱfromȱfullȱspillwayȱreconstructionȱ
areȱtheȱlowestȱbetweenȱtheȱalternatives.ȱ
ȱ
Historical/AestheticȱQualitiesȱandȱPublicȱAmenityȱ
Allȱofȱtheȱalternativesȱcouldȱbeȱaccomplishedȱinȱaȱmannerȱtoȱpreserveȱtheȱaestheticsȱandȱ
acknowledgeȱtheȱhistoricalȱattributesȱofȱtheȱsite,ȱwhileȱenhancingȱtheȱpublicȱuseȱandȱeducationalȱ
componentsȱofȱtheȱarea.ȱTheȱdamȱremovalȱalternativesȱwillȱprovideȱtheȱmostȱdramaticȱchangeȱtoȱtheȱ
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site,ȱwhileȱtheȱfullȱspillwayȱreconstructionȱalternativesȱwillȱmostȱcloselyȱpreserveȱtheȱcurrentȱ
condition.ȱ
ȱ
StructuralȱImplicationsȱ
Theȱdamȱremovalȱalternativesȱwouldȱresultȱinȱtheȱgreatestȱchangeȱtoȱtheȱcurrentȱconditionȱforȱtheȱ
existingȱstructures,ȱwithȱtheȱpotentialȱforȱselectedȱrequiredȱcountermeasures.ȱHowever,ȱtheseȱ
alternativesȱwouldȱalsoȱreduceȱtheȱinteractionȱofȱtheȱriverȱwithȱtheseȱstructures,ȱwhichȱshouldȱyieldȱ
aȱlongȬtermȱpositiveȱoutcome.ȱConversely,ȱtheȱfullȱdamȱreconstructionȱalternativesȱchangeȱtheȱ
ambientȱconditionsȱaroundȱtheȱstructuresȱtheȱleast,ȱorȱnotȱatȱall.ȱWithȱtheseȱalternatives,ȱnearȬtermȱ
countermeasuresȱmayȱnotȱbeȱrequiredȱtoȱaccountȱforȱtheȱchangeȱinducedȱbyȱtheȱproject,ȱbutȱitȱshouldȱ
beȱnotedȱthatȱtheȱcurrentȱconditionȱdoesȱcontributeȱtoȱtheȱobservedȱdegradedȱconditionsȱdueȱtoȱtheȱ
ongoingȱinteractionȱofȱtheȱstructuresȱwithȱtheȱriver.ȱ
ȱ
ȱ
�
�
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8. Cost�Analysis�
OpinionsȱofȱprobableȱcostȱwereȱdevelopedȱforȱeachȱofȱtheȱalternativesȱdiscussedȱinȱSectionsȱ6ȱandȱ7.ȱ
Theseȱcostȱopinionsȱareȱintendedȱatȱtheȱpresentȱjunctureȱprimarilyȱtoȱenableȱrelativeȱcomparisonȱ
betweenȱalternatives,ȱwithȱadditionalȱdesignȱdevelopmentȱrecommendedȱtoȱresultȱinȱcostȱopinionsȱ
thatȱareȱsuitableȱforȱadvancedȱplanning.ȱ
ȱ
AccordingȱtoȱtheȱdefinitionsȱdevelopedȱbyȱtheȱAmericanȱAssociationȱofȱCostȱEngineeringȱ(AACEȱ
2016),ȱtheȱgoalȱforȱtheȱcostȱanalysisȱfitsȱinȱtheȱrangeȱofȱClassȱ4ȱestimates.ȱTheȱcostȱanalysisȱincludesȱ
design,ȱpermitting,ȱconstruction,ȱandȱestimatedȱoperationȱandȱmaintenanceȱcostsȱforȱaȱfiftyȬyearȱ
planningȱhorizon.ȱ
�
Theȱcostȱopinionsȱhaveȱbeenȱdevelopedȱbasedȱonȱreviewȱofȱconstructionȱcostsȱforȱsimilarȱitemsȱinȱ
pastȱprojectsȱandȱapplicableȱreferenceȱcostȱdata.�Theȱactualȱimplementedȱcostȱmayȱvaryȱfromȱtheseȱ
estimates,ȱbasedȱonȱmarketȱfactors,ȱdetailedȱdesignȱdevelopmentȱandȱpossibleȱoptimization,ȱandȱ
otherȱfactors.ȱȱ
ȱ

 ASSUMPTIONS�

Severalȱassumptionsȱwereȱrequiredȱtoȱfacilitateȱpreparationȱofȱtheȱcostȱanalysis,ȱdiscussedȱbelow.ȱ
ȱ
Sedimentȱmanagementȱassociatedȱwithȱdamȱremovalȱ
AsȱnotedȱinȱSectionȱ4,ȱaȱmodestȱamountȱofȱaccumulatedȱsedimentȱisȱpresentȱbehindȱtheȱdam.ȱItȱwasȱ
assumedȱinȱtheȱcostȱopinionsȱthatȱsedimentȱinȱtheȱlowerȱimpoundmentȱwouldȱbeȱexcavatedȱandȱ
disposedȱȱ
ȱ
Mitigationȱofȱpotentialȱinfrastructureȱimpactsȱassociatedȱwithȱdamȱremovalȱ
PotentialȱinfrastructureȱimpactsȱassociatedȱwithȱdamȱmanagementȱwereȱreviewedȱinȱSectionȱ5ȱandȱ
Sectionȱ6.ȱPreliminaryȱpotentialȱcostsȱforȱmitigationȱofȱimpactsȱtoȱinfrastructureȱthatȱmayȱresultȱfromȱ
damȱmanagementȱwereȱincludedȱinȱtheȱcostȱanalysis.ȱFollowȬupȱanalysesȱofȱselectedȱimpactsȱwillȱbeȱ
requiredȱinȱfutureȱphasesȱofȱprojectȱplanning.ȱ
ȱ
Seawallȱretrofitsȱ
AsȱreviewedȱinȱSectionȱ6,ȱtheȱalternativesȱwillȱresultȱinȱvaryingȱdegreesȱofȱinteractionȱwithȱtheȱ
existingȱseawall,ȱandȱasȱdiscussedȱgeneralȱobjectivesȱforȱtheȱseawallȱareȱunderȱreviewȱbyȱtheȱTown.ȱ
Placeholderȱcostsȱforȱseawallȱretrofitȱwereȱincludedȱinȱtheȱcostȱanalysesȱforȱeachȱalternativeȱscaledȱtoȱ
theȱdegreeȱtoȱwhichȱtheȱalternativeȱisȱlikelyȱtoȱinterfaceȱwithȱtheȱwall.ȱFollowȬupȱanalysesȱofȱ
objectivesȱandȱdesignȱforȱtheȱseawallȱwillȱbeȱrequiredȱinȱfutureȱdesignȱphases.ȱ
ȱ
ȱ
ȱ
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CapitalizationȱofȱLifespanȱCostsȱ
Annualȱoperationȱandȱmaintenanceȱcostsȱandȱperiodicȱinspectionȱandȱrepairȱcostsȱwereȱincludedȱinȱ
theȱcostȱanalysis.ȱTheseȱlifespanȱcostsȱwereȱappliedȱtoȱbothȱtheȱdamȱandȱtheȱfishwayȱforȱtheȱ
enhancementȱalternativesȱwhichȱretainȱtheȱdamȱorȱresultȱinȱnewȱbuiltȱstructures.ȱComparedȱtoȱtheȱ
natureȬlikeȱfishway,ȱtheȱtechnicalȱfishwaysȱwereȱassessedȱtoȱhaveȱgreaterȱannualȱoperationȱandȱ
maintenanceȱcosts,ȱandȱgreaterȱperiodicȱinspectionȱandȱrepairȱcosts.ȱSimilarly,ȱcomparedȱtoȱpartialȱ
spillwayȱreconstruction,ȱfullȱspillwayȱreconstructionȱwasȱassessedȱtoȱhaveȱgreaterȱannualȱoperationȱ
andȱmaintenanceȱcosts,ȱandȱgreaterȱperiodicȱinspectionȱandȱrepairȱcosts.ȱȱȱȱ
ȱ
Lifespanȱcostsȱwereȱcapitalizedȱoverȱaȱ50Ȭyearȱplanningȱhorizon,ȱassumingȱaȱ3%ȱrateȱofȱinflation.ȱ
Thisȱrateȱofȱinflationȱwasȱselectedȱbasedȱonȱreviewȱofȱaverageȱratesȱofȱinflationȱoverȱtheȱ50Ȭyearȱ
periodȱ1986Ȭ2015Ȭ.ȱOverȱthisȱperiod,ȱinflationȱinȱtheȱConsumerȱPriceȱIndexȱcalculatedȱbyȱtheȱU.S.ȱ
BureauȱofȱLaborȱStatisticsȱwasȱ2.67ȱforȱtheȱnationȱandȱ2.89ȱforȱtheȱnortheastȱregion.ȱTheseȱratesȱwereȱ
comparedȱtoȱinflationȱinȱtheȱRSȱMeansȱHeavyȱConstructionȱIndexȱ(RSȱMeansȱ2016)ȱoverȱtheȱsameȱ
periodȱ(3.15),ȱtoȱresultȱinȱtheȱselectedȱvalueȱofȱ3.0.ȱ
ȱ
� �
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COST�ANALYSIS�SUMMARY�

TheȱresultsȱofȱtheȱcostȱanalysisȱareȱsummarizedȱinȱTableȱ11.ȱInȱgeneral,ȱtheȱinitialȱconstructionȱcostsȱ
wereȱestimatedȱatȱsimilarȱmagnitudes,ȱalthoughȱtheȱestimatedȱcostsȱforȱtheȱpoolȱandȱweirȱfishwaysȱ
wereȱgreaterȱthanȱforȱtheȱotherȱfishȱpassageȱapproaches.ȱThisȱtrendȱisȱconsistentȱwithȱexpectations.ȱ
Inȱtermsȱofȱlifespanȱcosts,ȱtheȱestimatedȱcostsȱforȱtheȱfullȱspillwayȱreconstructionȱalternativesȱwereȱ
theȱgreatest,ȱfollowedȱbyȱtheȱpartialȱspillwayȱreconstructionȱalternatives.ȱTheȱdamȱremovalȱ
alternativesȱwereȱestimatedȱtoȱhaveȱtheȱlowestȱlifeȱspanȱcostsȱofȱtheȱalternativesȱthatȱwereȱ
considered.ȱLastly,ȱtheȱfullȱdamȱremovalȱoptionsȱareȱmostȱlikelyȱtoȱdrawȱsupportȱfromȱexternalȱ
fundingȱsourcesȱassociatedȱwithȱecologicalȱrecoveryȱandȱinfrastructureȱresiliencyȱinitiatives,ȱ
particularlyȱifȱincludedȱasȱaȱcomponentȱofȱaȱcomprehensiveȱprogramȱtoȱaddressȱtheȱagingȱdams,ȱ
habitatȱfragmentation,ȱandȱecologicalȱrecoveryȱofȱtheȱoverallȱMegunticookȱRiverȱwatershed.ȱ
Conversely,ȱtheȱavailabilityȱofȱexternalȱfundingȱtoȱreconstructȱtheȱspillwayȱtoȱmaintainȱtheȱcurrentȱ
conditionȱwithȱnoȱfishȱpassageȱwillȱlikelyȱbeȱlimited.ȱ

Table�11:�Summary�of�cost�analysis,�rounded�to�nearest�$100.�
Alternativeȱ Construction

Cost*ȱ
LifespanȱCostȱ
(50ȱyears)ȱ

TotalȱCost**

($) ($) ($)ȱ
FullȱSpillwayȱReconstructionȱ
Poolȱ&ȱWeirȱFishwayȱ 1,084,000ȱ 1,100,800ȱ 2,384,800ȱ
DenilȱFishwayȱ 796,600ȱ 1,100,800ȱ 2,097,400ȱ
PartialȱSpillwayȱReconstructionȱ
Poolȱ&ȱWeirȱFishwayȱ 1,098,300ȱ 696,300ȱ 1,994,600ȱ
ShapedȱLedgeȱFishwayȱ 749,400ȱ 696,300ȱ 1,645,700ȱ
DenilȱFishwayȱ 772,200ȱ 696,300ȱ 1,668,500ȱ
DamȱRemovalȱ
RestoredȱChannel/ȱNatureȬLikeȱFishwayȱ 745,100ȱ 381,200ȱ 1,326,300ȱ
Poolȱ&ȱWeirȱFishwayȱ 1,033,900ȱ 550,400ȱ 1,784,300ȱ
ShapedȱLedgeȱFishwayȱ 720,800ȱ 550,400ȱ 1,471,200ȱ
DenilȱFishwayȱ 682,700ȱ 550,400ȱ 1,433,100ȱ
FullȱSpillwayȱReconstructionȱwithȱNoȱFishȱPassage***ȱ
FullȱSpillwayȱReconstructionȱwithȱNoȱ
FishȱPassage***ȱ

ŗŞ5,900ȱ 1,100,800ȱ 1,326,700****ȱ

*Includesȱ30%ȱdesignȱandȱconstructionȱcontingency.
**Includesȱconstructionȱcostȱandȱlifespanȱcost,ȱplusȱestimatedȱprojectȱdeliveryȱcostsȱofȱ$200,000ȱforȱprojectȱ
management,ȱpermitting,ȱdesign,ȱconstructionȱmanagementȱandȱconstructionȱobservation.ȱ

***Includedȱforȱcontrastȱtoȱtheȱalternativesȱwhichȱmeetȱtheȱcombinedȱprojectȱobjectivesȱofȱdamȱ
modificationȱandȱfishȱpassageȱrestoration.ȱHowever,ȱasȱnoȱfishȱpassageȱimprovementsȱareȱincludedȱinȱ
thisȱalternativeȱitȱisȱnotȱconsideredȱaȱviableȱalternative.ȱ

ȗȗȗȗ��������������������������������������������ǡ������������������������������������������̈́ͶͲǡͲͲͲ�������������
����������ǡ�����������ǡ�������ǡ�����������������������������������������������������Ǥ�
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Montgomery Dam, Megunticook River, Camden, ME -- Sediment Sampling
June 28, 2018

1-HARBOR 2-RR 3-RL 4-TNK
6/28/2018 6/28/2018 6/28/2018 6/28/2018

SOIL SOIL SOIL SOIL

NOAA-FPEC NOAA-FTEC NOAA-MPEL NOAA-MTEL Units Results Results Results Results
Total Metals

Lead, Total 128000 35800 112000 30240 ug/kg 198000 122000 67000 141000
Mercury, Total 1060 180 700 130 ug/kg <98 229 133 3610
Nickel, Total 48600 22700 42800 15900 ug/kg 14000 15000 15100 20900
Silver, Total 1770 730 ug/kg <623 <651 <581 <841
Thallium, Total ug/kg <1250 <1300 <1160 <1680
Antimony, Total ug/kg <3120 <3250 <2900 <4200
Arsenic, Total 33000 9790 41600 7240 ug/kg 9620 17000 7830 8940
Beryllium, Total ug/kg <312 410 <290 <420
Cadmium, Total 4980 990 4210 680 ug/kg 766 950 976 1320
Chromium, Total 111000 43400 160000 52300 ug/kg 25500 1460000 98300 600000
Copper, Total 149000 31600 108000 18700 ug/kg 20000 40100 30500 73200
Zinc, Total 459000 121000 271000 124000 ug/kg 70400 120000 106000 165000
Selenium, Total ug/kg <1250 <1300 <1160 <1680

Semivolatile Organics by GC/MS-SIM
Hexachlorobenzene ug/kg <10 <56 <9.6 <14
Anthracene 845 57.2 245 46.9 ug/kg 2000 680 190 2300
Pyrene 1520 195 1398 153 ug/kg 5300 3900 1200 8100
Benzo(ghi)perylene ug/kg 1000 720 310 1600
Indeno(1,2,3-cd)Pyrene ug/kg 1200 830 350 1800
Benzo(b)fluoranthene ug/kg 3400 2800 970 5500
Fluoranthene 2230 423 1494 113 ug/kg 6100 4500 1400 9400
Benzo(k)fluoranthene ug/kg 960 1100 350 1900
Acenaphthylene 128 5.87 ug/kg 730 270 190 430
Chrysene 1290 166 846 108 ug/kg 3500 2300 810 5500
Benzo(a)pyrene 1450 150 763 88.8 ug/kg 2600 2000 730 4500
Dibenzo(a,h)anthracene 33 135 6.22 ug/kg 320 200 97 500
Benzo(a)anthracene 1050 108 693 74.8 ug/kg 3400 2000 710 5500
Hexachloroethane ug/kg <10 <56 <9.6 <14
Acenaphthene 88.9 6.71 ug/kg 980 340 51 1100
Phenanthrene 1170 204 544 86.7 ug/kg 7000 3000 750 8500
Fluorene 536 77.4 144 21.2 ug/kg 1300 330 76 1300
Hexachlorobutadiene ug/kg <10 <56 <9.6 <14
Pentachlorophenol ug/kg <40 <220 <38 <57
1-Methylnaphthalene ug/kg 520 82 17 320
Naphthalene 561 176 391 34.6 ug/kg 1600 270 48 1400
2-Methylnaphthalene 201 20.2 ug/kg 670 97 22 500
2-Chloronaphthalene ug/kg <10 <56 <9.6 <14

Semivolatile Organics by GC/MS
4-Nitroaniline ug/kg <250 <280 <240 <360
4-Nitrophenol ug/kg <350 <390 <340 <500
Benzyl Alcohol ug/kg <250 <280 <240 <360
4-Bromophenyl phenyl ether ug/kg <250 <280 <240 <360
Azobenzene ug/kg <250 <280 <240 <360
2,4-Dimethylphenol ug/kg <250 <280 <240 <360
1,4-Dichlorobenzene ug/kg <250 <280 <240 <360
4-Chloroaniline ug/kg <250 <280 <240 <360
3-Methylphenol/4-Methylphenol ug/kg <360 <400 <340 <520
Bis(2-chloroisopropyl)ether ug/kg <300 <330 <290 <430
Phenol ug/kg <250 <280 <240 <360
Pyridine ug/kg <270 <300 <260 <390
Bis(2-chloroethyl)ether ug/kg <230 <250 <220 <320
Bis(2-chloroethoxy)methane ug/kg <270 <300 <260 <390
Bis(2-ethylhexyl)phthalate 2647 182 ug/kg <250 <280 <240 <360
Di-n-octylphthalate ug/kg <250 <280 <240 <360
1,2,4-Trichlorobenzene ug/kg <250 <280 <240 <360
2,4-Dichlorophenol ug/kg <230 <250 <220 <320
2,4-Dinitrotoluene ug/kg <250 <280 <240 <360
Dimethyl phthalate ug/kg <250 <280 <240 <360
Dibenzofuran ug/kg 1000 <280 <240 890
2,4-Dinitrophenol ug/kg <1200 <1300 <1200 <1700
4,6-Dinitro-o-cresol ug/kg <660 <720 <620 <930
1,3-Dichlorobenzene ug/kg <250 <280 <240 <360
p-Chloro-m-cresol ug/kg <250 <280 <240 <360
2,6-Dinitrotoluene ug/kg <250 <280 <240 <360
Aniline ug/kg <300 <330 <290 <430
n-Nitrosodimethylamine ug/kg <510 <560 <480 <720
n-Nitrosodi-n-propylamine ug/kg <250 <280 <240 <360
Benzoic Acid ug/kg <820 <900 <780 <1200
4-Chlorophenyl phenyl ether ug/kg <250 <280 <240 <360
Hexachlorocyclopentadiene ug/kg <720 <790 <680 <1000
Isophorone ug/kg <230 <250 <220 <320
Diethyl phthalate ug/kg <250 <280 <240 <360
Di-n-butylphthalate ug/kg <250 <280 <240 <360
Butyl benzyl phthalate ug/kg <250 <280 <240 <360
NDPA/DPA ug/kg <200 <220 <190 <290
Carbazole ug/kg 1200 350 <240 1200
2,4,6-Trichlorophenol ug/kg <150 <170 <140 <210
2-Nitroaniline ug/kg <250 <280 <240 <360
2-Nitrophenol ug/kg <550 <600 <520 <770
3,3'-Dichlorobenzidine ug/kg <250 <280 <240 <360
Biphenyl ug/kg <580 <630 <550 <820
Benzidine ug/kg <840 <920 <790 <1200
2-Methylphenol ug/kg <250 <280 <240 <360
1,2-Dichlorobenzene ug/kg <250 <280 <240 <360
2-Chlorophenol ug/kg <250 <280 <240 <360

LOCATION
SAMPLING DATE

SAMPLE TYPE
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Montgomery Dam, Megunticook River, Camden, ME -- Sediment Sampling
June 28, 2018

1-HARBOR 2-RR 3-RL 4-TNK
6/28/2018 6/28/2018 6/28/2018 6/28/2018

SOIL SOIL SOIL SOIL

NOAA-FPEC NOAA-FTEC NOAA-MPEL NOAA-MTEL Units Results Results Results Results

LOCATION
SAMPLING DATE

SAMPLE TYPE

2,4,5-Trichlorophenol ug/kg <250 <280 <240 <360
Nitrobenzene ug/kg <230 <250 <220 <320
3-Nitroaniline ug/kg <250 <280 <240 <360

Volatile Organics by GC/MS-5035
Ethylbenzene ug/kg <1 <1.3 <1.1 <1.4
Styrene ug/kg <1 <1.3 <1.1 <1.4
cis-1,3-Dichloropropene ug/kg <0.52 <0.65 <0.55 <0.72
trans-1,3-Dichloropropene ug/kg <1 <1.3 <1.1 <1.4
n-Propylbenzene ug/kg <1 <1.3 <1.1 <1.4
n-Butylbenzene ug/kg <1 <1.3 <1.1 <1.4
p-Chlorotoluene ug/kg <2.1 <2.6 <2.2 <2.9
1,4-Dichlorobenzene ug/kg <2.1 <2.6 <2.2 <2.9
1,2-Dibromoethane ug/kg <1 <1.3 <1.1 <1.4
1,2-Dichloroethane ug/kg <1 <1.3 <1.1 <1.4
Acrylonitrile ug/kg <4.2 <5.2 <4.4 <5.8
Vinyl acetate ug/kg <10 <13 <11 <14
4-Methyl-2-pentanone ug/kg <10 <13 <11 <14
1,3,5-Trimethylbenzene ug/kg <2.1 <2.6 <2.2 <2.9
Bromobenzene ug/kg <2.1 <2.6 <2.2 <2.9
Toluene ug/kg <1 <1.3 <1.1 <1.4
Chlorobenzene ug/kg <0.52 <0.65 <0.55 <0.72
Tetrahydrofuran ug/kg <4.2 <5.2 <4.4 <5.8
1,4-Dichlorobutane ug/kg <10 <13 <11 <14
trans-1,4-Dichloro-2-butene ug/kg <5.2 <6.5 <5.5 <7.2
1,2,4-Trichlorobenzene ug/kg <2.1 <2.6 <2.2 <2.9
Dibromochloromethane ug/kg <1 <1.3 <1.1 <1.4
Tetrachloroethene ug/kg <0.52 <0.65 <0.55 <0.72
Xylenes, Total ug/kg <1 <1.3 <1.1 <1.4
sec-Butylbenzene ug/kg <1 <1.3 <1.1 <1.4
1,3-Dichloropropane ug/kg <2.1 <2.6 <2.2 <2.9
cis-1,2-Dichloroethene ug/kg <1 <1.3 <1.1 <1.4
trans-1,2-Dichloroethene ug/kg <1.6 <1.9 <1.6 <2.2
Methyl tert butyl ether ug/kg <2.1 <2.6 <2.2 <2.9
p/m-Xylene ug/kg <2.1 <2.6 <2.2 <2.9
1,2-Dichloroethene, Total ug/kg <1 <1.3 <1.1 <1.4
1,3-Dichlorobenzene ug/kg <2.1 <2.6 <2.2 <2.9
1,3-Dichloropropene, Total ug/kg <0.52 <0.65 <0.55 <0.72
Carbon tetrachloride ug/kg <1 <1.3 <1.1 <1.4
1,1-Dichloropropene ug/kg <0.52 <0.65 <0.55 <0.72
2-Hexanone ug/kg <10 <13 <11 <14
2,2-Dichloropropane ug/kg <2.1 <2.6 <2.2 <2.9
Ethyl ether ug/kg <2.1 <2.6 <2.2 <2.9
1,1,1,2-Tetrachloroethane ug/kg <0.52 <0.65 <0.55 <0.72
Acetone ug/kg <10 21 130 85
Chloroform ug/kg <1.6 <1.9 <1.6 <2.2
Benzene ug/kg <0.52 <0.65 <0.55 <0.72
1,1,1-Trichloroethane ug/kg <0.52 <0.65 <0.55 <0.72
Bromomethane ug/kg <2.1 <2.6 <2.2 <2.9
Chloromethane ug/kg <4.2 <5.2 <4.4 <5.8
Dibromomethane ug/kg <2.1 <2.6 <2.2 <2.9
Bromochloromethane ug/kg <2.1 <2.6 <2.2 <2.9
Chloroethane ug/kg <2.1 <2.6 <2.2 <2.9
Vinyl chloride ug/kg <1 <1.3 <1.1 <1.4
Methylene chloride ug/kg <5.2 <6.5 <5.5 <7.2
Carbon disulfide ug/kg <10 <13 <11 <14
Bromoform ug/kg <4.2 <5.2 <4.4 <5.8
Bromodichloromethane ug/kg <0.52 <0.65 <0.55 <0.72
1,1-Dichloroethane ug/kg <1 <1.3 <1.1 <1.4
1,1-Dichloroethene ug/kg <1 <1.3 <1.1 <1.4
Trichlorofluoromethane ug/kg <4.2 <5.2 <4.4 <5.8
Dichlorodifluoromethane ug/kg <10 <13 <11 <14
1,2-Dichloropropane ug/kg <1 <1.3 <1.1 <1.4
2-Butanone ug/kg <10 <13 21 <14
1,1,2-Trichloroethane ug/kg <1 <1.3 <1.1 <1.4
Trichloroethene ug/kg <0.52 <0.65 <0.55 <0.72
1,1,2,2-Tetrachloroethane ug/kg <0.52 <0.65 <0.55 <0.72
1,2,3-Trichlorobenzene ug/kg <2.1 <2.6 <2.2 <2.9
Hexachlorobutadiene ug/kg <4.2 <5.2 <4.4 <5.8
Naphthalene 561 176 391 34.6 ug/kg <4.2 <5.2 <4.4 <5.8
o-Xylene ug/kg <1 <1.3 <1.1 <1.4
o-Chlorotoluene ug/kg <2.1 <2.6 <2.2 <2.9
1,2-Dichlorobenzene ug/kg <2.1 <2.6 <2.2 <2.9
1,2,4-Trimethylbenzene ug/kg <2.1 <2.6 <2.2 <2.9
1,2-Dibromo-3-chloropropane ug/kg <3.1 <3.9 <3.3 <4.3
1,2,3-Trichloropropane ug/kg <2.1 <2.6 <2.2 <2.9
Ethyl methacrylate ug/kg <10 <13 <11 <14
tert-Butylbenzene ug/kg <2.1 <2.6 <2.2 <2.9
Isopropylbenzene ug/kg <1 <1.3 <1.1 <1.4
p-Isopropyltoluene ug/kg <1 <1.3 <1.1 <1.4

Polychlorinated Biphenyls by GC
Aroclor 1260 676 59.8 189 21.6 ug/kg <50.1 <55.3 <46.1 <69.4
Aroclor 1254 676 709 63.3 ug/kg <50.1 66.5 <46.1 <69.4
Aroclor 1268 676 59.8 189 21.6 ug/kg <50.1 <55.3 <46.1 <69.4
Aroclor 1221 676 59.8 189 21.6 ug/kg <50.1 <55.3 <46.1 <69.4
Aroclor 1232 676 59.8 189 21.6 ug/kg <50.1 <55.3 <46.1 <69.4
Aroclor 1248 676 59.8 189 21.6 ug/kg <50.1 <55.3 <46.1 <69.4
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Montgomery Dam, Megunticook River, Camden, ME -- Sediment Sampling
June 28, 2018

1-HARBOR 2-RR 3-RL 4-TNK
6/28/2018 6/28/2018 6/28/2018 6/28/2018

SOIL SOIL SOIL SOIL

NOAA-FPEC NOAA-FTEC NOAA-MPEL NOAA-MTEL Units Results Results Results Results

LOCATION
SAMPLING DATE

SAMPLE TYPE

Aroclor 1016 676 59.8 189 21.6 ug/kg <50.1 <55.3 <46.1 <69.4
PCBs, Total 676 59.8 189 21.6 ug/kg <50.1 66.5 <46.1 <69.4
Aroclor 1262 676 59.8 189 21.6 ug/kg <50.1 <55.3 <46.1 <69.4
Aroclor 1242 676 59.8 189 21.6 ug/kg <50.1 <55.3 <46.1 <69.4

General Chemistry
Solids, Total % 64.1 58.7 68.4 45.7

Chlorinated Herbicides by GC
Dichloroprop ug/kg - <56.6 - -
Dicamba ug/kg - <56.6 - -
Dalapon ug/kg - <56.6 - -
MCPP ug/kg - <5660 - -
2,4,5-TP (Silvex) ug/kg - <283 - -
2,4,5-T ug/kg - <283 - -
MCPA ug/kg - <5660 - -
2,4-D ug/kg - <283 - -
2,4-DB ug/kg - <283 - -

Organochlorine Pesticides by GC
Heptachlor epoxide (B) 16 2.47 2.74 ug/kg - <1.62 - -
Endosulfan sulfate ug/kg - <0.811 - -
Hexachlorobenzene ug/kg - <1.62 - -
Mirex ug/kg - <0.811 - -
Oxychlordane ug/kg - 15.1 - -
Aldrin ug/kg - 18.6 - -
alpha-BHC ug/kg - <0.811 - -
beta-BHC ug/kg - <0.811 - -
delta-BHC ug/kg - <0.811 - -
Endosulfan II ug/kg - <0.811 - -
2,4'-DDE ug/kg - <0.811 - -
trans-Nonachlor ug/kg - 5.77 - -
4,4'-DDT 62.9 4.16 4.77 1.19 ug/kg - 6.03 - -
alpha-Chlordane ug/kg - 4.52 - -
cis-Nonachlor ug/kg - <0.811 - -
gamma-Chlordane ug/kg - 5.1 - -
2,4'-DDD ug/kg - 22.3 - -
Endrin ketone ug/kg - <0.811 - -
Chlordane 17.6 3.24 4.79 2.26 ug/kg - <40.7 - -
gamma-BHC ug/kg - <0.811 - -
Dieldrin 61.8 1.9 4.3 0.72 ug/kg - 142 - -
Endrin 207 2.22 ug/kg - <0.811 - -
Methoxychlor ug/kg - <8.11 - -
4,4'-DDD 28 4.88 7.81 1.22 ug/kg - 58.7 - -
4,4'-DDE 31.3 3.16 374 2.07 ug/kg - 28.7 - -
Endrin aldehyde ug/kg - <2.43 - -
Heptachlor ug/kg - <0.811 - -
2,4'-DDT ug/kg - 2.5 - -
Toxaphene 0.1 ug/kg - <40.7 - -
Endosulfan I ug/kg - <0.811 - -

Detected analytes are reported in bold.
Analytes that were not detected are reported with a "<" followed by the detection limit of the analysis.
Results that exceed screening levels are highlighted in the color of the highest exceeded screening level.
NOAA-FPEC: NOAA Freshwater Sediment Probable Effect Concentration (PEC) SQuiRTs Criteria per 2008 Screening Quick Reference Tables.
NOAA-FTEC: NOAA Freshwater Sediment Threshold Effect Concentration (TEC) SQuiRTs Criteria per 2008 Screening Quick Reference Tables.
NOAA-MPEL: NOAA Marine Sediment Probable Effects Level (PEL) SQuiRTs Criteria per 2008 Screening Quick Reference Tables.
NOAA-MTEL: NOAA Marine Sediment Threshold Effects Level (TEL) SQuiRTs Criteria per 2008 Screening Quick Reference Tables.
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1. INTRODUCTION & BACKGROUND 
 
Montgomery Dam is located in Camden, Maine at the outlet of Megunticook River in Camden 
Harbor. The dam is situated east of Main Street (Route 1) behind several of the Main Street 
shops in downtown Camden.  The dam is less than the minimum size for regulation, reportedly 
storing 10 acre feet at normal pool.   
 
The dam is owned by the Town of Camden, however the pool and water flow affect several 
privately owned properties.  Based on water surface profiles, the existing dam impacts flows 
upstream to approximately 25 Mechanic Street (Brewster Building), just east of the Washington 
Street (Route 105) bridge.   
 
 
2. PURPOSE   
 
This structural assessment is part of a larger study seeking to evaluate the physical, 
biological, ecological and engineering performance of the Montgomery Dam and fish 
passage alternatives. We understand discussions for the dam itself include the following 
possible options: 1) full dam removal, 2) partial dam lowering, and 3) dam reconstruction.  
Option 1 or 2 will modify the existing water flow.  Assuming Option 3 reconstruction will 
match the existing dam configuration, existing flows and impacts will be maintained.  This 
assessment aims to identity the potential impacts on existing structures due to the change in 
ambient water levels and altered flood hydraulics upstream of the dam resulting from dam 
modification, also referred to as dam breach, or dam removal.   
 
 
3. SCOPE OF CONDITIONS ASSESSMENT 
 
We conducted a site visit June 28, 2018 to observe and document the existing structure 
foundations from the dam impoundment upstream to 25 Mechanic Street (Brewster Building). 
We documented the visible portions of the existing foundations during our site visit, including 
building piles, bracing, bridge abutments and building foundations.  The inspection was 
conducted by Carmen Bombeke, PE, Senior Engineer at Gartley & Dorsky Engineering & 
Surveying. Mike Burke of Inter-Fluve was also present at the site during part of the structural 
site visit.  
 
The water flows had been lowered in the river the morning of the site assessment, however due 
to heavy rains during the day, the water flow and elevation continued to rise throughout the 
duration of the site visit.   
  
This conditions assessment aims to provide a general understanding of the existing condition of 
the building foundations at the time of our inspection.  We also observed the Main Street (Route 
1) bridge abutments and the Tannery Lane Footbridge abutments.  The assessment is based on 
qualitative observation of the structures and surrounding features only.  This assessment does not 
include engineering calculations to determine the structural capacity and/or structural stability of 
any foundation elements observed and/or documented.  
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4. STRUCTURES & PROPERTIES LIST 
 
The assessment included observation of the following buildings (or appurtenances to these 
buildings) and bridge abutment structures: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

35 Main Street  
37 Main Street  
39 Main Street  
41 Main Street  
43 Main Street  
26 Main Street  
30 Main Street  
32 Main Street  
34 Main Street  
21 Mechanic Street  
25 Mechanic Street  
4 Tannery Lane  
8 Tannery Lane  
14 Tannery Lane  
Main Street (Route 1) bridge abutments 
Tannery Lane Footbridge abutments 
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5. EXISTING CONDITIONS OBSERVATIONS 
 
In this assessment we consider the existing conditions model as a benchmark that represents the 
current status quo and attempt to assess the impact of potential changes to the water surface 
profile with regard to the structures in the waterway.  The starting point for assessing structural 
impacts is to understand the existing structural conditions. We conducted a site visit to observe 
the existing construction of the various structures/foundations in the river that may be affected by 
the project. 
 
Existing Construction Types 
Structures within the waterway have a variety of different construction materials and support 
conditions.  Observed construction types include the following: 
 
x Continuous cut granite foundations 
x Continuous cast-in-place concrete foundations 
x Round and square cast-in-place concrete piers 
x Tapered precast concrete frost piers 
x Precast concrete footing pads on grade 
x Fieldstone foundation wall with cementitious parge coating 
x Wood timber posts  
x Wood diagonal bracing 
x Steel pipe columns 
x Steel cable/rod bracing 
 
We also observed timber and masonry retaining walls along the waterway, although these were 
not necessarily part of a building foundation.   
 
Material and Construction – Visual Assessment 
Although many of the building foundation elements are structurally sound, we observations the 
following forms of degradation or deficiency in at least one location: 
 
x Precast piers may rely on surrounding soil for lateral stability 
x Some cast-in-place concrete piers are severely deteriorated 
x Aggregate is exposed below normal water on some cast-in-place concrete piers  
x Some steel barrels used as concrete forms are corroded and deteriorating 
x Some concrete piers may encapsulate older wood piles 
x Many of the cast-in-place concrete piers have limited to moderate spalling 
x Footing pads on grade lack adequate frost protection 
x Some repointing of cut stone foundations may be required 
x Some stones have been displaced in fieldstone foundation walls 
x Rebar is exposed at the surface of the concrete in some footings  
x Some footings are undermined 
x Some concrete support piers/beams have structurally significant cracks 
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x Some concrete footings are rotated out of plumb 
x Some previous scour repairs have failed; severe scour is present at some locations 
x The underside of the concrete bridge deck is severely deteriorated 
x Efflorescence and crazed cracking is present on some foundation elements 
x Remnants of previously failed support elements are present in the river in some locations 
x Some steel pipe columns are severely deteriorated 
x Some steel bracing elements are severely deteriorated 
x Some wood posts are severely deteriorated 
x Some wood bracing is severely deteriorated 
x Unbraced wood posts may lack adequate structural capacity and connectivity 
x Some galvanized metal connector products are deteriorated 
x Mechanical connections and uplift restraint are not present at many locations 
x Some deck support posts are out of plumb 
x Some deck support posts are anchored with only mailbox post bases driven into soil 
x At least one building has an enclosed area which appears susceptible to regular flooding  
x Portions of some retaining walls are out of plumb and/or otherwise compromised 
x Debris and materials under buildings and decks has fallen into resource 
x Footings below grade are unknown 

 
Note that there are a variety of structural deficiencies that are present regardless of modification 
to the dam.  Although these conditions are reported herein and may be worthy of further 
exploration, developing recommendations to address existing structural deficiencies is not the 
purpose of this study.  However, existing structural deficiencies may affect impacts to particular 
structures under certain proposed water surface profiles and are included herein for that reason.   
 
 
6. POTENTIAL IMPACTS 
 
Inter-Fluve has simulated water surface profiles for three alternatives, including: 1) existing 
conditions, 2) dam breach which retains the head gate and masonry structure north of the 
headgate, but lowers the spillway south of the headgate by approximately 4.4 feet, and 3) full 
dam removal which includes removal of the head gate and masonry embankment down to the 
underlying ledge.     
 
Both dam breach and dam removal are projected to alter the water surface profile from the 
existing dam location upstream to approximately 25 Mechanic Street (Brewster Building).  In the 
dam breach scenario the water surface profile will decrease with the natural topography from 25 
Mechanic Street to approximately the western end of 32 Main Street, where the water profile will 
begin to be affected by the dam.  In the dam removal option the water surface profile will 
decrease with the natural topography from 25 Mechanic Street to the existing dam where water 
will flow freely over the existing ledge profile.   
 
Projected water surface elevations are presented on the following page to illustrate projected 
water levels for key locations for January mean flow, as well as 2-year and 100-year high flow 
events. 
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January mean flows 
for the alternatives are 
shown at left for three 
locations. Breaching 
results in an estimated 
water level drop of 
4.13’ at 32 Main 
Street and 4.26’ at the 
dam.  Removal results 
in an estimated water 
level drop of 4.28’ at 
32 Main Street and 
9.73’ at the dam.  
(Data: Inter-Fluve) 
 
 
2-year event flows for 
the alternatives are 
shown at left for three 
locations. Breaching 
results in an estimated 
water level drop of 
2.95’ at 32 Main 
Street and 3.48’ at the 
dam.  Removal results 
in an estimated water 
level drop of 3.08’ at 
32 Main Street and 
8.80’ at the dam.  
(Data: Inter-Fluve) 
 
 
100-year event flows 
for the alternatives are 
shown at left for three 
locations. Breaching 
results in an estimated 
water level drop of 
2.20’ at 32 Main 
Street and 3.26’ at the 
dam.  Removal results 
in an estimated water 
level drop of 2.20’ at 
32 Main Street and 
8.41’ at the dam. 
(Data: Inter-Fluve) 
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It is challenging to assess the impact of the projected water surface profiles on the structures 
within the river due to a variety of unknowns, including perhaps most significantly the unknown 
conditions and construction below grade.  Original construction, existing conditions, frost and 
ice are considered to be the primary factors affecting whether and how the proposed water 
surface profile alterations may impact structures within and surrounding the river. In general the 
breach and removal alternatives will lower the water levels.  Reduced water levels would 
typically be a favorable change structurally, although there are plausible scenarios where it could 
worsen unique situations.  The most plausible unfavorable conditions to result from reduced 
water levels at this location are a potential reduction in frost protection and the possible direction 
of debris and ice toward a different elevation on a foundation element.   
 
It is anticipated that water in the river seeps through soils below and/or directly adjacent to the 
river bed and minimizes frost penetration in these area.  As such, increased frost penetration may 
occur in select areas if water flow is no longer present near foundation elements.  The impact of 
frost penetration depends largely on the depth of the foundation below grade and the bearing 
conditions.  Foundations which bear on ledge are not susceptible to heaving from frost; 
foundations on soils are susceptible to frost to varying degrees depending on the soil 
characteristics, moisture, etc. Foundations which extend at least 4-feet below grade typically 
provide adequate protection from frost locally.  Neither the depth of foundation nor the bearing 
conditions are exposed in most cases.   
   
Local ice formation may be less due to less surface area of the river and fewer slow-moving 
stretches of river.  However, the interaction with ice supplied from upstream or forming locally 
may occur at a different elevation than previously.   
 
An additional consideration, not directly related to the water surface profiles, is possible 
sediment removal.  Some foundation piers, particularly precast piers, may rely on the 
surrounding soil for lateral stability.  In such cases sediment removal could affect the structural 
stability of the piers.     
 
Based on the simulated water surface profiles and the observed conditions in the field, we make 
the preliminary projections identified in the following table for each property.  These projections 
are specific to potential impacts from change in ambient water levels and altered flood hydraulics 
upstream of the dam resulting from dam breach or full dam removal.  The center column 
identifies possible impacts from dam breach; the right column identifies possible impacts from 
dam removal.  In some cases the impacts are the same or very similar, particularly upstream of 
32 Main Street where the breach and removal scenarios have similar water surface profiles. 
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Table 1: Projected Possible Impacts to Structures – By Property 
 
Key / Address Dam Breach (Partial Removal) Full Dam Removal 
 
 
35 Main Street  

 
1. Flows: Foundations will no longer 

be exposed to regular water flows  
 
2. Frost: Foundations may have 

increased exposure to frost  
 
3. Flood: Moderate increased flood 

protection  
 

4. Sediment Removal: Reduced 
lateral stability of precast piers  

 

 
1. Flows: Foundations will no longer 

be exposed to regular water flows  
 
2. Frost: Foundations may have 

increased exposure to frost 
 
3. Flood: Substantial increased flood 

protection  
 

4. Sediment Removal: Reduced 
lateral stability of precast piers 

 
 
 
37 Main Street  

 
1. Flows: Foundations will no longer 

be exposed to regular water flows  
 
2. Frost: Foundations may have 

increased exposure to frost  
 
3. Flood: Moderate increased flood 

protection  
 

4. Sediment Removal: Reduced 
lateral stability of precast piers 
 

 
1. Flows: Foundations will no longer 

be exposed to regular water flows  
 
2. Frost: Foundations may have 

increased exposure to frost 
 
3. Flood: Substantial increased flood 

protection 
 

4. Sediment Removal: Reduced 
lateral stability of precast piers 

 
 
39 Main Street  

 
1. Flows: Southern foundations will 

no longer be exposed to regular 
water flows  

 
2. Frost: Southern foundations may 

have increased exposure to frost  
 
3. Ice: Northern and interior 

foundations may experience 
altered exposure to ice flows on 
concrete piers that may be 
susceptible to degradation or 
damage 

 
4. Flood: Moderate increased flood 

protection  

 
1. Flows: Southern and interior 

foundations will no longer be 
exposed to regular water flows  

 
2. Frost: Southern and interior 

foundations may have increased 
exposure to frost  

 
3. Ice: Northern foundations may 

have altered exposure to ice flows 
on concrete piers that may be 
susceptible to degradation or 
damage  

 
4. Flood: Substantial increased flood 

protection  
 

  

B 

A 
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Key / Address Dam Breach (Partial Removal) Full Dam Removal 
 
 
41 Main Street  
 

 
1. Flows: Foundations will remain 

largely in the waterway; elevation 
of water on piers will be lower  

 
2. Flood: Moderate increased flood 

protection  

 
1. Flows: Southern foundation will 

remain largely in the waterway; 
elevation of water on piers will be 
lower  
 

2. Ice: Northern foundations may 
have altered exposure to ice flows 
near base of concrete piers that 
may be susceptible to degradation 
or damage 

 
3. Flood: Substantial increased flood 

protection  
 

 
 
43 Main Street  

 
1. Flows: Northern 

foundations/pilings will no longer 
be exposed to regular water flows  

 
2. Frost: Northern foundations/pilings 

may have increased exposure to 
frost  

 
3. Ice: Southern and interior 

foundations/pilings may have 
altered exposure to ice flows on 
wood pilings that may be 
susceptible to degradation or 
damage 

 
4. Flood: Moderate increased flood 

protection 
 

 
1. Flows: Northern and interior 

foundations/pilings will no longer 
be exposed to regular water flows  

 
2. Frost: Northern and interior 

foundations/pilings may have 
increased exposure to frost  

 
3. Ice: Southern foundations/pilings 

may have altered exposure to ice 
flows on wood pilings that may be 
susceptible to degradation or 
damage 

 
4. Flood: Substantial increased flood 

protection 
 

 
 
26 Main Street  

 
1. Flows: Deck foundations will no 

longer be exposed to regular water 
flows  

 
2. Frost: Deck foundations may have 

increased exposure to frost  
 
3. Flood: Moderate increased flood 

protection  
 

 
Same as Dam Breach  
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Key / Address Dam Breach (Partial Removal) Full Dam Removal 
 
 
30 Main Street  

 
1. Flows: Base of north foundation 

wall will be exposed to regular 
water flows that may cause new 
scour  
 

2. Flows: Most deck foundations will 
no longer be exposed to regular 
water flows  
 

3. Frost: Foundation may have 
increased exposure to frost  
 

4. Frost: Deck foundations may have 
increased exposure to frost  
 

5. Flood: Moderate increased flood 
protection  
 

 
1. Flows: Deck foundations will no 

longer be exposed to regular water 
flows  
 

2. Frost: Foundation may have 
increased exposure to frost  
 

3. Frost: Deck foundations may have 
increased exposure to frost  
 

4. Flood: Moderate increased flood 
protection  
 

 
 
32 Main Street  

 
1. Flows: Most 8x8 wood posts will 

no longer be exposed to regular 
water flows  
 

2. Ice: Concrete piers may experience 
altered exposure to ice flows and 
will form larger obstacles to ice 
movement 
 

3. Flood: Moderate increased flood 
protection  
 

 
1. Flows: South piers will no longer 

be exposed to regular water flows 
 

2. Flows: 8x8 wood posts will no 
longer be exposed to regular water 
flows  
 

3. Ice: North and interior concrete 
piers may experience altered 
exposure to ice flows and will form 
larger obstacles to ice movement 
 

4. Flood: Moderate increased flood 
protection  
 

 
 
34 Main Street  

 
1. Flows: Fieldstone foundation wall 

will have reduced exposure to 
regular water flows 
 

2. Flood: Moderate increased flood 
protection  
 

 
1. Flows: Fieldstone foundation wall 

will no longer be exposed to 
regular water flows 
 

2. Flood: Moderate increased flood 
protection  
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Key / Address Dam Breach (Partial Removal) Full Dam Removal 
 
 
21 Mechanic 
Street  

 
1. Flows: Foundation will no longer 

be exposed to regular water flows, 
or only at normal higher water 
levels 
 

2. Frost: Foundation may have 
increased exposure to frost  
 

3. Ice: Foundation may have altered 
exposure to ice flows  
 

4. Flood: Limited increased flood 
protection  
 

 
Same as Dam Breach  
  

 
 
25 Mechanic 
Street  

 
1. Flows: Western half of the 

building is beyond water surface 
flow impact area and will remain 
unchanged 
 

2. Flows: Eastern half may 
experience slight decrease in 
surface levels at regular water 
flows 
 

3. Flows: Select piers in eastern half 
of the building may no longer be 
exposed to regular water flows 
 

4. Frost: Select piers may have 
increased exposure to frost  
 

5. Flood: Limited to no increased 
flood protection  
 

 
Same as Dam Breach  
 

 
 
4 Tannery Lane  
 

 
No foreseeable impact on structure 
 

 
No foreseeable impact on structure 
 

 
 
8 Tannery Lane  
 

 
No foreseeable impact on structure 
 

 
No foreseeable impact on structure 
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Key / Address Dam Breach (Partial Removal) Full Dam Removal 
 
 
14 Tannery Lane  

 
1. Frost: Continuous foundation may 

have increased exposure to frost  
 

2. Ice: Intermediate support in south 
portion of building may have 
altered exposure to ice flows that 
may expedite ongoing degradation 
or damage 
 

3. Ice: Masonry retaining walls 
forming north boundary of river at 
parking lot may have altered 
exposure to ice flows that may 
expedite ongoing degradation or 
damage 
 

4. Flood: Limited to no increased 
flood protection  
 

 
Same as Dam Breach  
 

 
 
Main Street 
(Route 1) bridge 
abutments 

 
1. Ice: Abutments may have altered 

exposure to ice flows near bases 
which could cause increased scour 
 

2. Flood: Moderate increased flood 
protection  
 

 
Same as Dam Breach  
 

 
 
Tannery Lane 
Footbridge 
abutments 
 

 
1. Flows: South abutment will no 

longer be exposed to regular water 
flows 
 

2. Frost: North abutment may have 
increased exposure to frost  
 

3. Ice: North abutment may have 
altered exposure to ice flows  
 

 
Same as Dam Breach  
 

 
 
  

N 

O 

P 

 
 



Montgomery Dam, Megunticook River  
Structural Conditions Assessment 

Issued December 12, 2018 
Page 14 of 14 

7. PROJECTION SUMMARY  
 
General projections for key considerations are summarized below: 
 
FLOWS: Most structures in the study would benefit from the reduced elevation of water flows 
associated with dam breach or dam removal. In several cases, foundation elements will no longer 
be exposed to regular water flows or will be exposed to water of reduced depth, which has the 
benefit of typically inducing lessened hydraulic forces on the structures. 
 
FROST: The majority of the structures have at least one foundation element which may have 
increased exposure to frost, although the tangible consequences of this exposure are not 
identifiable due to unknown conditions below grade.  It is probable that the majority of the 
foundations bear on ledge, which negates most concerns with frost penetration. 
 
ICE: Due to the change in water surface elevation, ice formation will occur at a different 
elevation than it does in the existing conditions.  Although we have noted where altered ice flows 
may occur, we do not anticipate significant new problems to arise.  We are unaware of 
significant ice formation issues in the present configuration.  
 
FLOOD: Most, if not all structures in the study, and perhaps others in the vicinity would benefit 
from increased flood protection associated with the lower water surface profiles for dam breach 
or dam removal.   
 
SEDIMENT: Sediment removal will likely only affect the two properties with precast concrete 
piers in the impoundment.   
 
OTHER: Much of the observed material degradation is most severe near the normal water level.  
For wood elements, this is likely due to the repeated drying and wetting that occurs at this 
elevation.  For concrete elements, this is likely due to spalling from water flows and ice/debris 
traveling along the surface of the river.  It is probable that altering the elevation of the water flow 
and any associated ice formation may allow for new material degradation to occur near the new 
normal water elevation on susceptible elements.   
 
 
8. RECOMMENDED NEXT STEPS 
 
In order to determine the actual impact of the proposed alternatives on the structures in the study, 
further exploration and refinement is required. We recommend that once a project alternative is 
selected, impacts are re-assessed on a more detailed level.  Of particular importance will be 
assessing frost impacts, which may require selective exploration to determine the depth of the 
existing foundations and bearing conditions.  Identification of possible countermeasures to any 
concerning projections could be included at that time.   
 
Although not part of this study, we also recommend remediation of existing structural 
deficiencies observed. 
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Table F-1. Conceptual Cost Analysis for Montgomery Dam, Dam Rebuild, Pool & Weir Fishway  Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 75,800.00$     75,800$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Repair 1              LS 75,000$          75,000$       estimated, needs advanced design alignment 
to optimize

4 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment
5 Subgrade preparation & demolition 1              LS 15,000$          15,000$       Misc for installation of new fishway

6 P&W Fishway Concrete 210          CY 1,500$            315,000$     10' wide 260 feet long including 38 weirs

7 P&W Masonry Facing 2,600       SF 80$  208,000$     walls, 260 feet long, 5 feet deep

8 Gates, fencing, signage, and appurtenances 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

9 Seawall Retrofit 1              LS 50,000$          50,000$       estimated, needs advanced design alignment 
to optimize

10 Site Enhancement 1              LS 20,000$          20,000$       Placeholder
Construction Subtotal 833,800$     

Contingency (30%) 250,140$     
Project Contruction Total 1,083,940$ 

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $1,283,940

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $8,000 50 3% $902,375

Dam and Fishway, estimated $8000/annum 
(2019 dollars) for 50 years, 3% inflation

$15,000 5 3% $198,349

Assumed $15,000 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $1,100,723

Direct Costs

Site Work

Site Landscape & Restoration

Repair and Rehabilitation (every 10 years)



Table F-2. Conceptual Cost Analysis for Montgomery Dam, Dam Rebuild, Denil Fishway  Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 55,700.00$     55,700$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Repair 1              LS 75,000$          75,000$       estimated, needs advanced design to 
optimize

4 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment
5 Subgrade preparation & demolition 1              LS 15,000$          15,000$       Misc for installation of new fishway

6 Denil Fishway Concrete 125          CY 1,200$            150,000$     
4' wide 1:6 standard design, 6 ft deep, 200 
feet long including 2 resting pools, entrance 
and exit channel

7 Denil Masonry Facing 2,400       SF 80$  192,000$     walls, 200 feet long, 6 feet deep

8 Gates, fencing, signage, and appurtenances 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

9 Eel passage 1              LS 20,000$          20,000$       estimated, needs advanced design alignment 
to optimize

10 Downstream Passage Enhancement 1              LS 20,000$          20,000$       300 SF pool, 5 ft ledge excavation plus new 
headgate and uniform acceleration weir

11 Site Enhancement 1              LS 10,000$          10,000$       Placeholder
Construction Subtotal 612,700$     

Contingency (30%) 183,810$     
Project Contruction Total 796,510$    

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $996,510

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $8,000 50 3% $902,375

Dam and Fishway, estimated $8000/annum 
(2019 dollars) for 50 years, 3% inflation

$15,000 5 3% $198,349

Assumed $15,000 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $1,100,723

Direct Costs

Site Work

Site Landscape & Restoration

Repair and Rehabilitation (every 10 years)



Table P-1. Conceptual Cost Analysis for Montgomery Dam, Partial Dam Rebuild, Pool & Weir Fishway  Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 76,800.00$     76,800$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Repair 1              LS 50,000$          50,000$       estimated, needs advanced design alignment 
to optimize

4 Building Retrofits 1              LS 50,000$          50,000$       estimated, needs advanced design to 
optimize

5 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment
6 Subgrade preparation & demolition 1              LS 15,000$          15,000$       Misc for installation of new fishway

7 P&W Fishway Concrete 200          CY 1,500$            300,000$     10' wide 260 feet long including 32 weirs

8 P&W Masonry Facing 2,600       SF 80$  208,000$     walls, 260 feet long, 5 feet deep

9 Gates, fencing, signage, and appurtenances 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

10 Seawall Retrofit 1              LS 50,000$          50,000$       estimated, needs advanced design alignment 
to optimize

11 Site Enhancement 1              LS 20,000$          20,000$       Placeholder
Construction Subtotal 844,800$     

Contingency (30%) 253,440$     
Project Contruction Total 1,098,240$ 

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $1,298,240

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $5,000 50 3% $563,984

Dam and Fishway, estimated $5000/annum 
(2019 dollars) for 50 years, 3% inflation

$10,000 5 3% $132,232

Assumed $15,000 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $696,217

Direct Costs

Site Work

Site Landscape & Restoration

Repair and Rehabilitation (every 10 years)



Table P-2. Conceptual Cost Analysis for Montgomery Dam, Partial Dam Rebuild, Excavated Ledge/Pool&Weir Fishway  Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 52,400.00$     52,400$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Repair 1              LS 50,000$          50,000$       estimated, needs advanced design alignment 
to optimize

4 Building Retrofits 1              LS 50,000$          50,000$       estimated, needs advanced design to 
optimize

5 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment

6 Selected Ledge Shaping for Fishway 200          CY 300$               60,000$       210 feet long, assume 1/2 directly in ledge

7 P&W Fishway Concrete 100          CY 1,500$            150,000$     10' wide 210 feet long including 32 weirs, 
assume 1/2 built

8 P&W Masonry Facing 1,300       SF 80$  104,000$     walls, 210 feet long, 5 feet deep, assume 1/2 
built

9 Gates, fencing, signage, and appurtenances 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

10 Seawall Retrofit 1              LS 15,000$          15,000$       estimated, needs advanced design alignment 
to optimize

11 Site Enhancement 1              LS 20,000$          20,000$       Placeholder
Construction Subtotal 576,400$     

Contingency (30%) 172,920$     
Project Contruction Total 749,320$    

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $949,320

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $5,000 50 3% $563,984

Dam and Fishway, estimated $5000/annum 
(2019 dollars) for 50 years, 3% inflation

$10,000 5 3% $132,232

Assumed $15,000 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $696,217

Direct Costs

Site Work

Site Landscape & Restoration

Repair and Rehabilitation (every 10 years)



Table P-3. Conceptual Cost Analysis for Montgomery Dam, Partial Dam Rebuild, Denil Fishway Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 54,000.00$     54,000$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Repair 1              LS 50,000$          50,000$       estimated, needs advanced design to 
optimize

4 Building Retrofits 1              LS 50,000$          50,000$       estimated, needs advanced design to 
optimize

5 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment
6 Subgrade preparation & demolition 1              LS 15,000$          15,000$       Misc for installation of new fishway

7 Denil Fishway Concrete 110          CY 1,200$            132,000$     
4' wide 1:6 standard design, 6 ft deep, 175 
feet long including 2 resting pools, entrance 
and exit channel

8 Denil Masonry Facing 2,100       SF 80$  168,000$     walls, 175 feet long, 6 feet deep

9 Gates, fencing, signage, and appurtenances 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

10 Eel passage 1              LS 20,000$          20,000$       estimated, needs advanced design alignment 
to optimize

11 Downstream Passage Enhancement 1              LS 20,000$          20,000$       300 SF pool, 5 ft ledge excavation plus new 
headgate and uniform acceleration weir

12 Site Enhancement 1              LS 10,000$          10,000$       Placeholder
Construction Subtotal 594,000$     

Contingency (30%) 178,200$     
Project Contruction Total 772,200$    

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $972,200

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $5,000 50 3% $563,984

Dam and Fishway, estimated $5000/annum 
(2019 dollars) for 50 years, 3% inflation

$10,000 5 3% $132,232

Assumed $10,000 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $696,217

Direct Costs

Site Work

Repair and Rehabilitation (every 10 years)



Table DR-1. Conceptual Cost Analysis for Montgomery Dam, Dam Removal, Channel Restoration/Nature-like Fishway Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 52,100.00$     52,100$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Removal 1              LS 20,000$          20,000$       estimated, needs advanced design alignment 
to optimize

4 Building Retrofits 1              LS 50,000$          50,000$       estimated, needs advanced design to 
optimize

5 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment

6 Subgrade preparation & demolition 1              LS 10,000$          10,000$       Misc for installation of new channel/ fishway

7 Misc Grading/Excavation 1,200       CY 30$  36,000$       Harbor Park area

7 Channel Restoration 275          LF 1,000$            275,000$     25' wide 275 feet long 

8 Fencing, signage, and appurtenances 1              LS 10,000$          10,000$       estimated, needs advanced design alignment 
to optimize

9 Seawall Retrofit 1              LS 50,000$          50,000$       estimated, needs advanced design alignment 
to optimize

11 Site Enhancement 1              LS 20,000$          20,000$       Placeholder
Construction Subtotal 573,100$     

Contingency (30%) 171,930$     
Project Contruction Total 745,030$    

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $945,030

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $2,500 50 3% $281,992

Fishway/Channel, estimated $2500/annum 
(2019 dollars) for 50 years, 3% inflation

$7,500 5 3% $99,174

Assumed $7,500 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $381,166

Direct Costs

Site Work

Site Landscape & Restoration

Repair and Rehabilitation (every 10 years)



Table DR-2. Conceptual Cost Analysis for Montgomery Dam, Dam Removal, Pool&Weir Fishway Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 72,300.00$     72,300$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Removal 1              LS 20,000$          20,000$       estimated, needs advanced design alignment 
to optimize

4 Building Retrofits 1              LS 50,000$          50,000$       estimated, needs advanced design to 
optimize

5 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment
6 Subgrade preparation & demolition 1              LS 25,000$          25,000$       Misc for installation of new fishway

7 P&W Fishway Concrete 190          CY 1,500$            285,000$     10' wide 260 feet long including 24 weirs

8 P&W Masonry Facing 2,600       SF 80$  208,000$     walls, 260 feet long, 5 feet deep

9 Gates, fencing, signage, and appurtenances 1              LS 15,000$          15,000$       estimated, needs advanced design alignment 
to optimize

10 Seawall Retrofit 1              LS 50,000$          50,000$       estimated, needs advanced design alignment 
to optimize

11 Site Enhancement 1              LS 20,000$          20,000$       Placeholder
Construction Subtotal 795,300$     

Contingency (30%) 238,590$     
Project Contruction Total 1,033,890$ 

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $1,233,890

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $4,000 50 3% $451,187

Fishway, estimated $4000/annum (2019 
dollars) for 50 years, 3% inflation

$7,500 5 3% $99,174

Assumed $7,500 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $550,362

Direct Costs

Site Work

Site Landscape & Restoration

Repair and Rehabilitation (every 10 years)



Table DR-3. Conceptual Cost Analysis for Montgomery Dam, Dam Removal, Excavated Ledge Pool&Weir Fishway  Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 50,400.00$     50,400$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Removal 1              LS 20,000$          20,000$       estimated, needs advanced design alignment 
to optimize

4 Building Retrofits 1              LS 50,000$          50,000$       estimated, needs advanced design to 
optimize

5 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment

6 Selected Ledge Shaping for Fishway 200          CY 300$               60,000$       210 feet long, assume 1/2 directly in ledge

7 P&W Fishway Concrete 100          CY 1,500$            150,000$     10' wide 210 feet long including 24 weirs, 
assume 1/2 built

8 P&W Masonry Facing 1,300       SF 80$  104,000$     walls, 210 feet long, 5 feet deep, assume 1/2 
built

9 Gates, fencing, signage, and appurtenances 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

10 Seawall Retrofit 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

11 Site Enhancement 1              LS 20,000$          20,000$       Placeholder
Construction Subtotal 554,400$     

Contingency (30%) 166,320$     
Project Contruction Total 720,720$    

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $920,720

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $4,000 50 3% $451,187

Fishway, estimated $4000/annum (2019 
dollars) for 50 years, 3% inflation

$7,500 5 3% $99,174

Assumed $7,500 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $550,362

Direct Costs

Site Work

Site Landscape & Restoration

Repair and Rehabilitation (every 10 years)



Table DR-4. Conceptual Cost Analysis for Montgomery Dam, Dam Removal, Denil Fishway Alternative .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 47,740.00$     47,740$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 20,000$          20,000$       misc control activities

3 Dam Removal 1              LS 20,000$          20,000$       estimated, needs advanced design to 
optimize

4 Building Retrofits 1              LS 50,000$          50,000$       estimated, needs advanced design to 
optimize

5 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment
6 Subgrade preparation & demolition 1              LS 15,000$          15,000$       Misc for installation of new fishway

7 Denil Fishway Concrete 90            CY 1,200$            108,000$     
4' wide 1:6 standard design, 6 ft deep, 140 
feet long including 2 resting pools, entrance 
and exit channel

8 Denil Masonry Facing 1,680       SF 80$  134,400$     walls, 140 feet long, 6 feet deep

9 Gates, fencing, signage, and appurtenances 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

10 Eel passage 1              LS 20,000$          20,000$       estimated, needs advanced design alignment 
to optimize

11 Downstream Passage Enhancement 1              LS 20,000$          20,000$       300 SF pool, 5 ft ledge excavation plus new 
headgate and uniform acceleration weir

11 Seawall Retrofit 1              LS 25,000$          25,000$       estimated, needs advanced design alignment 
to optimize

12 Site Enhancement 1              LS 10,000$          10,000$       Placeholder
Construction Subtotal 525,140$     

Contingency (30%) 157,542$     
Project Contruction Total 682,682$    

Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $20,000
Permitting (estimated) $25,000
Engineering Design (estimated) $100,000
Construction Contract Administration (estimated) $15,000
Construction Observation (estimated) $40,000
Initial Project Delivery Costs Total $200,000

Total Initial Project Costs $882,682

Lifespan Costs - 50-year planning horizon

Item
Event Cost Intervals

Interest Total Cost Notes

Annual Operation and Maintenance $4,000 50 3% $451,187

Fishway, estimated $4000/annum (2019 
dollars) for 50 years, 3% inflation

$7,500 5 3% $99,174

Assumed $7,500 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $550,362

Direct Costs

Site Work

Site Landscape & Restoration

Repair and Rehabilitation (every 10 years)



Table SR1. Conceptual Cost Analysis for Montgomery Dam, Spillway Reconstruction, No Fish Passage .
Initial Project Costs
Construction Cost Items

No. Item Quantity Unit Unit Cost Total Cost Notes

1 Mobilization 1              LS 13,000.00$     13,000$       10% of other items; includes clearing and 
grubbing; traffic control as necessary

2 Erosion, Pollution & Water Control 1              LS 10,000$          10,000$       misc control activities

3 Dam Repair 1              LS 75,000$          75,000$       estimated, needs advanced design to 
optimize

4 Sediment Excavation 300          CY 100$               30,000$       Excavate Sediment From Impoundment

5 Gate Replacement/Repair 1              LS 15,000$          15,000$       Update/replace  gatesystem as needed, 
placeholder

Construction Subtotal 143,000$     
Contingency (30%) 42,900$       

Project Contruction Total 185,900$    
Initial Project Delivery Costs
Item Total Cost Notes
Project Management (estimated) $5,000
Permitting (estimated) $10,000
Engineering Design (estimated) $15,000
Construction Contract Administration (estimated) $5,000
Construction Observation (estimated) $5,000
Initial Project Delivery Costs Total $40,000

Total Initial Project Costs $225,900

Lifespan Costs - 50-year planning horizon
Item Event Cost Intervals Interest Total Cost Notes

Annual Operation and Maintenance $8,000 50 3% $902,375

Dam, estimated $8000/annum (2019 dollars) 
for 50 years, 3% inflation

$15,000 5 3% $198,349

Assumed $15,000 (2019 dollars) 
renovation/repairs every 10 years, 3% 
inflation

Total Lifespan Costs $1,100,723

Direct Costs

Site Work

Repair and Rehabilitation (every 10 years)


