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Memorandum 
To: AnneȱSummersȱandȱMarcelȱHermansȱ–ȱPortȱofȱPortlandȱ 

From: BenȱHungȱandȱJohnȱVerduin,ȱPEȱ–ȱAnchorȱEnvironmental,ȱL.L.C.ȱ 

CC:	 KristaȱKoehlȱ–ȱPortȱofȱPortland;ȱTomȱSchadt,ȱToddȱThornburg,ȱRebeccaȱDesrosiers,ȱPE,ȱ 
andȱElizabethȱAppyȱ–ȱAnchorȱEnvironmental,ȱL.L.C.ȱȱ 

Date:	 Juneȱ9,ȱ2006ȱ 

Re:	 ProposedȱSamplingȱandȱAnalysisȱPlanȱforȱAdditionalȱColumnȱSettlingȱTesting,ȱ 
GeotechnicalȱTesting,ȱandȱSedimentȱQualityȱCharacterizationȱȱ 
PortȱofȱPortland—Terminalȱ4ȱEarlyȱActionȱ 

ȱ 

Thisȱmemorandumȱpresentsȱtheȱproposedȱsamplingȱandȱanalysisȱplanȱ(SAP)ȱtoȱconductȱ 

additionalȱcolumnȱsettlingȱandȱgeotechnicalȱtestingȱonȱsedimentsȱcollectedȱinȱSlipȱ3,ȱasȱwellȱasȱ 

additionalȱsedimentȱqualityȱtestingȱinȱtheȱvicinityȱBerthȱ414.ȱȱAnchorȱEnvironmentalȱL.L.C.ȱ 

(Anchor)ȱhasȱreviewedȱtheȱpreviouslyȱcompletedȱcolumnȱsettlingȱtestȱ(CST)ȱresultsȱandȱ 

methodologyȱasȱreportedȱinȱtheȱ2004ȱTerminalȱ4ȱEarlyȱActionȱCharacterizationȱReportȱandȱhasȱ 

recommendedȱthatȱadditionalȱCSTsȱbeȱperformedȱwithȱmaterialȱcollectedȱfromȱrepresentativeȱ 

areasȱwithinȱtheȱproposedȱSlipȱ3ȱdredgeȱprism.ȱȱThisȱrecommendationȱwasȱbasedȱinȱpartȱonȱtheȱ 

factȱthatȱtheȱsourceȱmaterialȱusedȱinȱtheȱfirstȱanalysisȱwasȱaȱcompositeȱthatȱincludedȱsedimentsȱ 

outsideȱofȱtheȱproposedȱdredgeȱprism,ȱincludingȱportionsȱofȱWheelerȱBayȱandȱBerthȱ414.ȱȱ 

Additionalȱgeotechnicalȱanalysesȱ[includingȱseepageȬinducedȱconsolidationȱ(SIC)ȱtests]ȱareȱalsoȱ 

includedȱinȱthisȱSAPȱtoȱassistȱwithȱtheȱsettlementȱpredictionsȱinȱtheȱconfinedȱdisposalȱfacilityȱ 

(CDF).ȱȱFinally,ȱadditionalȱsedimentȱqualityȱtestingȱwasȱrequestedȱbyȱtheȱUSEPAȱandȱOregonȱ 

DEQȱtoȱfurtherȱdefineȱtheȱextentȱofȱcontaminationȱaroundȱtwoȱpreviousȱsamplingȱlocationsȱ 

whereȱrelativelyȱhighȱPAHȱconcentrationsȱwereȱreportedȱinȱtheȱvicinityȱofȱBerthȱ414ȱinȱ1998.ȱȱInȱ 

addition,ȱAnchorȱreviewedȱtheȱavailableȱprojectȱdataȱforȱpurposesȱofȱtheȱdredgeȱandȱcapȱdesignȱ 

andȱisȱrecommendingȱadditionalȱsamplingȱinȱtheȱvicinityȱofȱBerthȱ414,ȱSlipȱ3,ȱandȱWheelerȱBay.ȱȱ 

FourȱadditionalȱcoreȱlocationsȱinȱtheȱvicinityȱofȱBerthȱ414ȱareȱrecommended,ȱandȱanȱadditionalȱ 

eightȱcoreȱlocationsȱinȱSlipȱ3ȱareȱrecommendedȱtoȱfurtherȱdefineȱtheȱdepthȱofȱcontamination.ȱȱ 

SurfaceȱsamplesȱfromȱfourȱlocationsȱinȱWheelerȱBayȱareȱalsoȱrecommendedȱtoȱfurtherȱrefineȱtheȱ 

boundaryȱbetweenȱtheȱcappingȱandȱmonitoredȱnaturalȱrecoveryȱareas.ȱȱȱ 

ȱ 
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ȱ 
Theȱfieldȱoperations,ȱequipment,ȱsampleȱhandlingȱandȱanalysisȱwillȱbeȱperformedȱusingȱtheȱ 

previouslyȱapprovedȱproceduresȱspecifiedȱinȱtheȱ2004ȱTerminalȱ4ȱEarlyȱActionȱEngineeringȱ 

Evaluation/CostȱAnalysisȱWorkȱPlanȱ(BBLȱ2004),ȱAppendixȱA,ȱFieldȱSamplingȱPlanȱandȱQualityȱ 

AssuranceȱProjectȱPlan.ȱȱAȱreducedȱlistȱofȱanalytesȱtargetingȱsemivolatileȱorganicsȱandȱ 

petroleumȱhydrocarbonsȱwillȱbeȱperformedȱonȱtheȱsamplesȱcollectedȱforȱsedimentȱqualityȱ 

testing.ȱȱOtherwise,ȱtheȱonlyȱprocedureȱproposedȱinȱthisȱSAPȱthatȱwasȱnotȱincludedȱinȱtheȱ 

alreadyȱapprovedȱplanȱisȱtheȱSICȱtesting.ȱȱAsȱsuch,ȱprotocolsȱrelatedȱtoȱtheȱSICȱtestingȱareȱinȱthisȱ 

memorandum.ȱ 

ȱ 
Sampling for CST and SIC Analysis 
TwoȱcompositesȱwillȱbeȱpreparedȱfromȱsedimentȱcoresȱtakenȱinȱSlipȱ3.ȱȱTheȱattachedȱfigureȱandȱ 

tableȱsummarizeȱtheȱproposedȱcoreȱlocationsȱandȱcompositingȱscheme.ȱȱTheȱcoresȱwereȱlocatedȱ 

basedȱonȱexistingȱsedimentȱchemistryȱdataȱtoȱprovideȱrepresentativeȱcoverageȱofȱtheȱdepthȱandȱ 

extentȱofȱtheȱdredgeȱprismȱinȱSlipȱ3,ȱandȱareȱfocusedȱonȱareasȱwithȱthickerȱaccumulationsȱofȱ 

contaminatedȱsediment,ȱasȱwellȱasȱfinerȱgrainedȱsedimentȱthatȱisȱlikelyȱtoȱsettleȱmoreȱslowlyȱinȱaȱ 

CDF.ȱȱCompositeȱT4ȬCOMPȬ01ȱisȱrepresentativeȱofȱtheȱdredgeȱprismȱatȱtheȱheadȱofȱSlipȱ3ȱandȱ 

compositeȱT4ȬCOMPȬ02ȱisȱrepresentativeȱofȱtheȱdredgeȱprismȱinȱtheȱcentralȱandȱouterȱportionsȱ 

ofȱSlipȱ3.ȱȱTheȱriverȱwaterȱtoȱbeȱusedȱinȱtheȱCSTȱwillȱbeȱambientȱwaterȱinȱtheȱWillametteȱRiverȱ 

andȱwillȱbeȱobtainedȱduringȱsedimentȱsamplingȱactivities.ȱȱȱ 

ȱ 
Sampling for Sediment Quality Characterization in Berth 414, Slip 3, and Wheeler Bay 
FourȱsedimentȱcoresȱwillȱbeȱtakenȱfromȱBerthȱ414ȱandȱadvancedȱtoȱaȱtargetȱdepthȱofȱ8ȱfeet.ȱȱTheȱ 

attachedȱfigureȱandȱtableȱsummarizeȱtheȱproposedȱcoreȱlocations.ȱȱTheȱcoresȱwereȱlocatedȱbasedȱ 

onȱexistingȱsedimentȱchemistryȱdataȱtoȱreconfirmȱandȱfurtherȱdefineȱtheȱextentȱofȱcontaminationȱ 

aroundȱtwoȱpreviousȱsamplingȱlocationsȱ(HCȬSȬ38ȱandȱHCȬSȬ39)ȱwhereȱrelativelyȱhighȱPAHȱ 

concentrationsȱwereȱreportedȱinȱ1998.ȱȱTwoȱofȱtheȱnewȱcoresȱinȱBerthȱ414ȱwillȱbeȱcoȬlocatedȱwithȱ 

theȱpreviousȱsamples.ȱȱBasedȱonȱtheȱreportedȱresultsȱfromȱallȱofȱtheȱlocationsȱinȱBerthȱ414,ȱsomeȱ 

ofȱtheȱhighestȱlevelsȱofȱcontaminationȱareȱfoundȱonȱtheȱsurface.ȱȱConcentrationsȱgenerallyȱ 

decreaseȱrapidlyȱwithȱdepth.ȱȱHence,ȱtheȱtargetȱdepthȱofȱeightȱfeetȱshouldȱbeȱdeepȱenoughȱtoȱ 

determineȱtheȱdepthȱofȱcontamination.ȱȱTheȱremainingȱtwoȱcoresȱinȱBerthȱ414ȱwillȱbeȱtakenȱ 

downȱtheȱslopeȱtowardsȱtheȱriverȱchannelȱtoȱhelpȱfurtherȱdefineȱtheȱextentȱofȱtheȱcontaminationȱ 

inȱbothȱtheȱverticalȱandȱhorizontalȱdimensions.ȱ 

ȱ 
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ȱ 
EightȱsedimentȱcoresȱwillȱbeȱtakenȱfromȱSlipȱ3ȱandȱadvancedȱtoȱaȱtargetȱdepthȱofȱ8ȱfeet.ȱȱTheȱ 

attachedȱfigureȱandȱtableȱsummarizeȱtheȱproposedȱcoreȱlocations.ȱȱTheȱcoresȱwereȱlocatedȱbasedȱ 

onȱexistingȱsedimentȱchemistryȱdataȱtoȱfurtherȱdefineȱtheȱextentȱofȱcontamination,ȱprimarilyȱinȱ 

areasȱwhereȱpreviousȱcoresȱwhereȱnotȱadvancedȱdeepȱenoughȱtoȱboundȱtheȱdepthȱofȱ 

contamination.ȱȱȱȱ 

ȱ 

FourȱsurfaceȱsedimentȱsamplesȱwillȱbeȱtakenȱfromȱWheelerȱBay.ȱȱTheȱattachedȱfigureȱandȱtableȱ 

summarizeȱtheȱproposedȱsamplingȱlocations.ȱȱTheȱsamplesȱwereȱlocatedȱtoȱfurtherȱrefineȱtheȱ 

boundaryȱbetweenȱtheȱcappingȱandȱmonitoredȱnaturalȱrecoveryȱareas.ȱȱȱ 

ȱ 
Field Operations and Equipment 
Sedimentȱcoresȱwillȱbeȱcollectedȱusingȱaȱvibracoreȱwithȱaȱ3Ȭinchȱorȱ4ȬinchȬdiameterȱcoreȱbarrelȱ 

deployedȱfromȱtheȱsamplingȱvessel.ȱȱIfȱaȱ4ȬinchȬdiameterȱcoreȱbarrelȱisȱused,ȱtheȱnumberȱofȱ 

CST/SICȱcoresȱwillȱbeȱreducedȱtoȱ4ȱperȱcomposite.ȱȱTheȱattachedȱtableȱidentifiesȱwhichȱȱ 

CST/SICȱcoreȱlocationsȱwillȱbeȱomitted.ȱȱNorthwestȱUnderwaterȱConstructionȱwillȱprovideȱtheȱ 

vessel,ȱvesselȱoperator,ȱvibracore,ȱandȱcoringȱtechnician.ȱȱTheȱdepthȱofȱrecoveryȱwillȱbeȱ 

measuredȱandȱrecorded.ȱȱIfȱtheȱdepthȱofȱpenetrationȱisȱevidentȱfromȱaȱmudlineȱtraceȱonȱtheȱcoreȱ 

barrel,ȱthisȱdepthȱwillȱalsoȱbeȱrecorded.ȱȱSamplingȱdepthsȱwillȱbeȱcorrectedȱforȱcoringȬinducedȱ 

compactionȱbyȱmultiplyingȱtheȱobservedȱdepthȱinȱtheȱcoreȱbyȱaȱcompactionȱcorrectionȱfactorȱ(=ȱ 

penetrationȱdepth/recoveryȱdepth).ȱȱTheȱsurfaceȱsamplesȱwillȱbeȱcollectedȱwithȱaȱVanȱVeenȱorȱ 

Ponarȱtypeȱgrabȱsamplerȱorȱequivalent.ȱȱ 

ȱ 

Asȱsamplesȱareȱcollected,ȱlogsȱandȱfieldȱnotesȱofȱsedimentȱsamplingȱactivitiesȱandȱobservationsȱ 

willȱbeȱmaintainedȱinȱaȱprojectȱnotebook.ȱȱIncludedȱinȱthisȱdocumentationȱwillȱbeȱtheȱfollowing:ȱ 

x Estimatedȱelevationȱofȱeachȱsedimentȱsampleȱ(relativeȱtoȱtheȱprojectȱdatum)ȱ


x Positioningȱinformation,ȱincludingȱcoordinatesȱand/orȱmeasurementsȱ


x Dateȱandȱtimeȱofȱsamplingȱ


x Fieldȱdescriptionsȱofȱtheȱsedimentȱ


x LogȱofȱsampleȱIDsȱandȱcompositingȱschemeȱ


x Chronologicalȱoccurrenceȱofȱeventsȱduringȱsamplingȱoperationsȱ


x Deviations,ȱifȱany,ȱfromȱtheȱspecificationsȱofȱthisȱSAPȱ
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ȱ 
Atȱleastȱ41ȱgallonsȱofȱriverȱwaterȱwillȱbeȱcollectedȱfromȱtheȱwaterȱcolumnȱinȱSlipȱ3.ȱȱThisȱvolumeȱ 

willȱbeȱsufficientȱtoȱsupplyȱbothȱCSTȱanalysesȱandȱSICȱtests.ȱȱTheȱriverȱwaterȱwillȱbeȱcollectedȱ 

fromȱtheȱcenterȱofȱtheȱmouthȱofȱSlipȱ3,ȱaȱfewȱfeetȱbelowȱtheȱsurfaceȱofȱtheȱwaterȱcolumn,ȱusingȱaȱ 

peristalticȱorȱpurgeȱpump.ȱȱȱ 

ȱ 
Sample Handling 
Theȱtopȱsixȱinchesȱofȱtheȱsurfaceȱsamplesȱwillȱbeȱprocessedȱandȱcontainerizedȱimmediatelyȱafterȱ 

collection.ȱȱTheȱsedimentȱcoresȱandȱriverȱwaterȱwillȱbeȱtakenȱtoȱaȱfacilityȱonȱshoreȱforȱprocessingȱ 

andȱpreparationȱforȱshippingȱtoȱtheȱlaboratory.ȱȱSedimentȱcoresȱwillȱbeȱkeptȱverticalȱuntilȱsuchȱ 

timeȱasȱtheyȱareȱsplitȱandȱcoreȱlogsȱareȱprepared.ȱȱTheȱspecifiedȱintervalsȱfromȱeachȱCST/SICȱ 

coreȱ(T4ȬCSȬ01ȱthroughȱT4ȬCSȬ10)ȱwillȱbeȱcombinedȱperȱtheȱattachedȱTableȱ1ȱandȱtransferredȱtoȱ 

cleanȱ5ȬgallonȱHDPEȱbucketsȱtoȱcreateȱtwoȱcompositeȱsamples.ȱȱSedimentȱqualityȱ 

characterizationȱcoresȱwillȱbeȱsectionedȱintoȱ1Ȭfootȱintervals.ȱȱContainerizedȱsedimentȱandȱriverȱ 

waterȱwillȱbeȱtransportedȱtoȱtheȱlaboratoryȱunderȱproperȱchainȬofȬcustodyȱproceduresȱforȱ 

furtherȱprocessingȱandȱtestingȱafterȱsubsamplingȱandȱcompositingȱisȱcompleted.ȱȱTheȱshippingȱ 

containersȱwillȱbeȱclearlyȱlabeledȱwithȱsufficientȱinformationȱ(nameȱofȱproject,ȱtimeȱandȱdateȱ 

containerȱwasȱsealed,ȱpersonȱsealingȱtheȱcontainerȱandȱconsultantȇsȱofficeȱaddress)ȱtoȱenableȱ 

positiveȱidentification.ȱȱȱ 

Laboratory Analysis 
AnalyticalȱResources,ȱInc.ȱ(ARI)ȱinȱTukwilaȱWashingtonȱwillȱperformȱtheȱCSTsȱandȱbulkȱ 

sedimentȱtesting.ȱȱTheȱsedimentȱcompositesȱwillȱbeȱhomogenizedȱmanuallyȱorȱmechanicallyȱbyȱ 

ARIȱuntilȱbothȱcolorȱandȱtextureȱareȱuniform.ȱȱTheȱamountȱofȱsedimentȱcompositedȱandȱ 

homogenizedȱisȱexpectedȱtoȱexceedȱtheȱamountȱneededȱforȱtheȱCSTȱtests.ȱȱExcessȱsedimentȱfromȱ 

bothȱCST/SICȱcompositesȱwillȱbeȱarchivedȱforȱfutureȱanalysisȱifȱneeded.ȱȱȱ 

ȱ 

ColumnȱSettlingȱTest.ȱȱTheȱCSTsȱwillȱbeȱcompletedȱinȱgeneralȱaccordanceȱwithȱtheȱprocedureȱ 

developedȱbyȱtheȱU.S.ȱArmyȱCorpsȱofȱEngineersȱWaterwaysȱExperimentȱStationȱ(USACEȱ1987).ȱȱȱ 

ȱ 

BulkȱSedimentȱGeotechnicalȱTesting.ȱȱARIȱwillȱperformȱtheȱfollowingȱanalysisȱonȱtheȱtwoȱ 

compositeȱbulkȱsedimentȱsamples:ȱȱ 

x Grainȱsizeȱ(ModifiedȱASTMȱMethod;ȱASTMȱDȱ422)ȱ


x Specificȱgravityȱ(total;ȱASTMȱDȱ854)ȱ
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ȱ 
x Specificȱgravityȱ(forȱparticlesȱgreaterȱthanȱ0.074ȱmm;ȱASTMȱDȱ854)ȱȱ


x Specificȱgravityȱ(forȱparticlesȱlessȱthanȱ0.074ȱmm;ȱASTMȱDȱ854)ȱ


x Moistureȱcontentȱ(ASTMȱD2216)ȱ


x Atterbergȱlimitȱdeterminationȱ(ASTMȱD4318Ȭ05)ȱ


ȱ 

BulkȱSedimentȱQualityȱTesting.ȱȱARIȱwillȱalsoȱperformȱtheȱfollowingȱanalysisȱonȱtheȱsedimentȱ 

samplesȱfromȱBerthȱ414:ȱ 

x Semivolatileȱorganicsȱ


x Totalȱpetroleumȱhydrocarbonsȱȱ


x Totalȱorganicȱcarbonȱ


x Grainȱsizeȱ(sampleȱvolumeȱpermitting)ȱ


ȱ 

TheȱspecificȱanalytesȱandȱmethodsȱusedȱwillȱbeȱtheȱsameȱasȱspecifiedȱinȱBBLȱ2004.ȱȱDetectionȱ 

limitsȱwillȱmeetȱorȱexceedȱthoseȱspecifiedȱinȱBBLȱ2004.ȱȱTheȱtopȱthreeȱintervalsȱ(topȱthreeȱfeet)ȱ 

fromȱeachȱofȱtheȱBerthȱ414ȱcoresȱwillȱbeȱanalyzedȱfirst.ȱȱTheȱtwoȱtoȱsixȱfootȱintervalsȱfromȱeachȱofȱ 

theȱSlipȱ3ȱcoresȱwillȱbeȱanalyzedȱfirst.ȱȱTheȱrestȱofȱtheȱintervalsȱfromȱtheseȱcoresȱwillȱbeȱarchivedȱ 

forȱfutureȱanalysisȱbasedȱonȱtheȱinitialȱresults.ȱȱ 

ȱ 

SICȱTests.ȱȱTheȱUniversityȱofȱColoradoȱatȱBoulderȱProcessȱFlowȱLaboratoryȱwillȱperformȱ(SIC)ȱ 

testing.ȱȱSICȱtestingȱisȱusedȱinȱplaceȱofȱstandardȱincrementalȱloadȱtestingȱwhenȱtheȱ 

compressibilityȱofȱextremelyȱsoftȱsedimentsȱisȱtoȱbeȱcharacterized.ȱȱUpȱtoȱtwoȱtestsȱwillȱbeȱ 

performed,ȱoneȱfromȱeachȱofȱtheȱcompositeȱsamplingȱlocations.ȱȱPriorȱtoȱSICȱtesting,ȱAtterbergȱ 

limitȱdeterminationsȱwillȱbeȱmadeȱbyȱARI.ȱȱBasedȱonȱtheȱresultsȱofȱtheȱAtterbergȱlimitȱandȱgrainȱ 

sizeȱanalysisȱeitherȱoneȱorȱtwoȱSICȱtestsȱwillȱbeȱcompleted.ȱȱSICȱtestingȱwillȱbeȱperformedȱinȱ 

generalȱaccordanceȱwithȱproceduresȱoutlinedȱinȱZnidarcicȱetȱal.ȱ(1992).ȱȱAȱsummaryȱofȱtheseȱ 

proceduresȱisȱprovidedȱasȱanȱattachmentȱtoȱthisȱSAP.ȱ 

ȱ 
Use of the Dataȱ 
TheȱCSTȱresultsȱwillȱbeȱusedȱtoȱpredict,ȱonȱaȱbatchȱbasis,ȱtheȱgravityȱsettlingȱbehaviorȱofȱreȬ 

slurriedȱsedimentȱhydraulicallyȱdischargedȱinȱtheȱCDF,ȱandȱtheȱturbidityȱandȱtotalȱsuspendedȱ 

solidsȱ(TSS)ȱconcentrationsȱinȱtheȱeffluent.ȱȱCSTȱandȱrelatedȱgeotechnicalȱresultsȱareȱdirectȱ 

inputsȱintoȱSETTLE,ȱaȱCDFȱdesignȱmodel.ȱȱȱȱȱ 

ȱ 
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ȱ 
TheȱSICȱwillȱprovideȱdataȱnecessaryȱtoȱdevelopȱsedimentȱconstitutiveȱmodelsȱofȱcompressibilityȱ 

andȱpermeability.ȱȱTheseȱtwoȱrelationsȱwillȱprovideȱanȱanalysisȱofȱtheȱmagnitudeȱandȱrateȱofȱ 

settlementȱthatȱmayȱbeȱexperiencedȱduringȱplacementȱofȱdredgedȱmaterialȱinȱtheȱCDF.ȱ 

ȱ 

TheȱsedimentȱqualityȱdataȱfromȱBerthȱ414,ȱSlipȱ3,ȱandȱWheelerȱBayȱwillȱbeȱusedȱtoȱinformȱtheȱ 

detailedȱdesignȱofȱtheȱremediesȱinȱtheȱrespectiveȱareasȱofȱTerminalȱ4.ȱȱȱ 

ȱ 
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Table 1 - Proposed Sample Locations and Compositing Scheme 
Terminal 4 Early Action 
Port of Portland 

PEC DOCHistoric Sample 
Location New Core X-coordinate Y-Coordinate Peak PEC TPAH 

Enrichment Ratio 
Average % 

Fines 
New Core 

Target Depth Composite 

T4-VC 24 T4-CS-01 7,620,329 713,376 3.5 2.1 82 3.5 ft 

T4-COMP-01 
HC-S-11 T4-CS-02 7,620,284 713,312 >4.5 6.1 52 5.0 ft 

T4-CS-031 7,620,326 713,267 5.0 ft 
HC-S-07 T4-CS-04 7,620,368 713,222 >4.5 4.4 52 5.0 ft 
T4-VC29 T4-CS-05 7,620,351 713,142 6.5 3.0 36 6.5 ft 
HC-S-16 T4-CS-06 7,620,165 713,252 >1 4.3 70 5.0 ft 

T4-COMP-02 
SD031 T4-CS-07 7,620,030 713,262 >4.5 4.9 66 5.0 ft 

T4-VC32 T4-CS-08 7,619,950 713,237 7.3 2.5 50 7.5 ft 
HC-S-27 T4-CS-09 7,619,802 713,244 >3.5 1.8 4.0 ft 
T4-VC26 T4-CS-101 7,619,590 713,226 3.8 0.8 73 4.0 ft 
HC-S-38 T4-B414-01 7,619,646 712,872 >1 12.4 8.0 ft NA 
HC-S-39 T4-B414-02 7,619,706 712,702 >4 2.7 85.1 8.0 ft NA 

T4-B414-03 7,619,619 712,829 8.0 ft NA 
T4-B414-04 7,619,685 712,625 8.0 ft NA 
T4-S3-01 7,620,368 713,222 8.0 ft NA 
T4-S3-02 7,620,276 713,271 8.0 ft NA 
T4-S3-03 7,620,165 713,252 8.0 ft NA 
T4-S3-04 7,620,189 713,383 8.0 ft NA 
T4-S3-05 7,620,009 713,248 8.0 ft NA 
T4-S3-06 7,619,900 713,341 8.0 ft NA 
T4-S3-07 7,619,751 713,233 8.0 ft NA 
T4-S3-08 7,620,089 713,406 8.0 ft NA 
T4-WB-01 7,619,597 713,737 NA NA 
T4-WB-02 7,619,483 713,907 NA NA 
T4-WB-03 7,619,441 713,807 NA NA 
T4-WB-04 7,619,493 713,682 NA NA 

1. These cores will only be collected if a 3-inch core barrel is used. 





SeepageInduced Consolidation Test(SICT)

Theseepageinducedconsolidation testisanexperimentalprocedureused fordetermining the


consolidation characteristicsofsoftsoilsand soillikematerials(slurry minewaste,dredged spoils,

sludgefrom wastewatertreatmentplantsetc.).Thetesting procedureconsistsofthreesteps.


In thefirststep thevoid ratio attheeffectivestresszero isdetermined by allowing aslurry 

column about0.05 m high to consolidateunderitsown weight.Theaveragevoid ratio ofthesettled

slurry isconsidered thevoid ratio attheeffectivestressofzero,orthevoid ratio atwhich thesoilis 

form ed  and theconsolidation theory (asopposed to thesedim entation theory)applies.


In thesecond step,seepageataconstantflow rateisapplied through thesoilby meansofa 

flow pum p and thesampleisallowed to consolidatecompletely,i.e.untilthesteady stateisreached.

Thesteady stateisdetermined from thepressuredifferenceacrossthesamplethatiscontinuously

monitored during thetest.Atsteady state,thepressuredifferenceand thefinalheightofthesampleare 

recorded.Itisrecognized thatduring thisphaseofthetestthevoid ratio within thesampleisnon

uniform and thisiscorrectly accounted forin thetestanalysis.


In thethird step thesampleisconsolidated underthemaximum desired stressleveland the

hydraulicconductivity ismeasured with theflow pum p using alow flow rateto maintain sample 

uniform ity during thetest.Attheend ofthetestthesampleisdriedand thetotalvolumeofsolidsis 

determ ined.


Theanalysisofthetestisperformedusing thesoftwarepackageSICTA (SeepageInduced

Consolidation TestAnalysis).Theprocedureisbased on theinverseproblem solution approach and the

theory used iscompatiblewith thefinitestrain nonlinearconsolidation theory (i.e.no simplifying or

restrictiveassumptionsaremadein theanalysis).TheinputdatafortheSICTA program areall

obtained from thedescribed test.TheoutputgivesfiveparametersA,B,Z,C and D thatdefinethe

consolidation propertiesforthesample.Thecompressibility and hydraulicconductivity relationswith 

thefiveparametersaredefined as:


Compressibility e= A (σ’+ Z)B 

HydraulicConductivity k= C eD


Them oredetailed description ofthetesting equipmentand testing and analysisprocedurescan

befound in thefollowing publications:


A bu-Hejleh,A.N.,and Znidarcic,D.,1992,UserM anualforComputerProgram SICTA,Prepared for

FloridaInstituteofPhosphateResearch,University ofColorado,Boulder,122 pp.


Znidarcic,D.,Abu-Hejleh,A.N.,Fairbanks,T.and Robertson A.,1992,Seepage-Induced

Consolidation Test;EquipmentDescription and UsersM anual,Prepared forFloridaInstituteof

PhosphateResearch,University ofColorado,Boulder,52 pp.


A bu-Hejleh,A.N.and Znidarcic,D.,1994,Estimation oftheConsolidation ConstitutiveRelations,

Com puterM ethodsand A dvancesin G eom echanics,Siriwardane& Zaman (eds)Balkema,Rotterdam,

pp.499-504.


Abu-Hejleh,A.N.and Znidarcic,D.,1996,Consolidation CharacteristicsofPhosphaticClays,Journal

ofGeotechnicalEngineering,ASCE,New-York,Vol.122,No.4.pp.295-301.



