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Mr.ScottClose
BechtelPowerCorporation
5275WestviewDrive
Frederick,MD 21703-8306

February19,2009

656QuinceOrchardRoad,Suite700
Gaithersburg,:MD 20878

Phone:(301)417-2400
Fax:(301)417-2730
www.schnabel-eng.com

Subject:

DearMr.Close:

GeotechnicalSubsurfaceInvestigationDataReport,
CGG CombinedOperatingLicense(COL)Project
Phase2,CalvertCliffsNuclearPowerPlant,Calvert
County,Maryland
SubcontractNo.25237-103-HC4-CYOO-00001
(SchnabelProjectNo.06120048)

SchnabelEngineering,LLC (Schnabel)ispleasedtosubmitthisGeotechnicalSubsurface

InvestigationDataReportfortheabovereferencedproject.Thisdatareportcontains

subsurfaceinformationSchnabelcollectedforthisprojectand a summaryofthe

equipmentandmethodsused.Thisreportfocuseson thesubsurfacedatacollectedon

behalfofBechtelPowerCorporation(Bechtel)to supporttheCombinedOperating

License(COL)processforaproposednew nuclear reactor(Unit3)attheCalvertCliffs

NuclearPowerPlant(CCNPP)site.

A previousCOL subsurfaceinvestigation(Phase1)wasperformedbySchnabelin2006.

TheCOL subsurfacedatapreviouslycollectedbySchnabelarepresentedinthefollowing

reports:

• GeotechnicalSubsurfaceInvestigationDataReport(RevisionNo.1),
datedApril13,2007

• GeotechnicalSubsurfaceInvestigationDataReportAddendum No. 3
(RCTSTestResults)- Rev.02,datedDecember13,2007

"Wearecommittedtoservingourclientsbyexceedingtheirexpectations./I

Geotechnical.ConstructionMonitoring.Dam Engineering.Geoscience.Environmental



BechtelPowerCorporation
CalvertCliffsNuclearPowerPlant- Phase2

ThisreporthasbeenpreparedinaccordancewiththeTechnicalServicesSubcontract

agreementbetweenBechtelandSchnabel,datedMarch23,2006,andsubsequentChange

Orders.

SamplingandtestingactivitiesforthisprojectwereperfonnedunderBechtel'squality

assuranceprogrammeetingNQA-l requirements,andaccordingtothepre-approved

projecttechnicalspecification,technicalproceduresandworkplans.

We appreciatetheopportunitytobeofservicetoyouforthisproject.PleasecontactMr.

BrianBanksat(301)417-2400ifyouhaveanyquestionsregardingthisreport.

Verytrulyyours,

SCHNABEL ENGINEERING,LLC

BrianK.Banks,P.G.
Senior Associate

.,"""""
.,.'. -,,;"

h~~:.;."

'.,..~. -

'" .
GeorgeWirth,P.E.
Principal

"ProfessionalCertification.IherebycertifYthatthesedocumentswere
preparedorapprovedbyme,andthatIam adulylicensedprofessional
engineerunderthelawsoftheStateofMaryland,LicenseNo.16138,
ExpirationDate:10/8/09."

BB/bb/oa
G:\2006\06120048CalvertCliffs\CALVERT PHASE 2\Deliverables\FinalEngineeringReports\CalvertCliffsCOL DataReport
2009 02-19.doc
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1.0 INTRODUCTION

In 2006and2007,SchnabelEngineering,LLC (Schnabel)performeda geotechnical

subsurfaceinvestigationunderthedirectionofBechtelPowerCorporation(Bechtel)to

supporttheCombinedConstructionandOperationLicense(COL).Schnabelperformed

a secondphaseofsubsurfaceinvestigationin2008toprovidecontinuingsupportto

BechtelfortheCOL process.Thisgeotechnicaldatareportincludestheresultsofthe

Phase2 COL subsurfaceinvestigation.

1.1 SiteDescription

TheprojectsiteislocatedadjacenttotheexistingCalvertCliffsNuclearPowerPlant

(CCNPP).ThesiteisborderedbytheCCNPP tothenorthandby CalvertCliffsalong

thewesternshoresoftheChesapeakeBaytotheeast.

The siteincludesthelandcurrentlyoccupiedby "Camp Canoy",a lightlydeveloped

recreationalfacilitywitha fewsmall,widely-spacedbuildingsandshelters;a baseball

field;tenniscourts;a pool;a small,earth-dampond;pavedandun-pavedaccessroads;

and utilities.

Themajorityofthesiteiswoodedwithsmalltolargetreesandathinunderstoryofbrush

andvines,exceptforsomeopengrassyareasinCamp Canoy.Thetopographygenerally

consistsofgentlytomoderatelyslopedterrain,althoughsomeareasexhibitsteepslopes.

Streamsandwetlandareasoccupymany ofthetopographiclows.Wetlandareaswere

alsofoundatintermediatelevelsonsomeoftheslopes.

1.2 ScopeofWork

ThescopeofourworkasdefinedbyExhibitD,ScopeofWork (25237-103-Y05-CYOO

5400)and TechnicalSpecification(25237-103-3PS-CYOO-0000l)oftheTechnical

ServicesSubcontractbetweenBechtelandSchnabelincluded performingfieldtesting

and sampling,providingqualitycontrol surveillancesduringfieldactivities,and

preparingthisdatareport.Specifically,thefollowingfieldtestingscopeitemswere

performedduringthePhase2subsurfaceinvestigation:

• Surveyingto establishthehorizontalandverticallocationsofsubsurface
explorationpoints.

• Detectingundergroundutilitiesatsubsurfaceexplorationpoints.

Project06120048/February19,2009 1 SchnabelEngineering,LLC
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• Drilling48standardpenetrationtest(SPT)boringstodepthsupto350ft,and
collectionofdisturbedSPT andundisturbedtubesoilsamples.

• Installationand developmentofsevengroundwaterobservationwellsto
depthsupto103ft.

• Permeabilitytestinginfivewellsscreenedbelowgroundwaterlevels.

• Groundwatersamplingin15wellsscreenedbelowgroundwaterlevels.

• Performing11 conepenetrationtestsoundings,someincludingshearwave
and/orporewaterpressuredissipationmeasurements,todepthsupto152.2ft
withpre-drilling.

• Performingboreholegeophysicalloggingincludingnaturalgamma,long-and
short-normalresistivity,spontaneouspotential,three-armcaliper,direction
survey,andP-SvelocitylogginginthreeSPT borings.

• Dilatometertesting,includingshearwaveandporewaterpressuredissipation
measurements,todepthsupto350ftwithpredrilling.

• Pressuremetertestingintwoboringstodepthsupto361ft.

• ConductingSPT hammer energytestingforeachofthefivehammer-rod
combinationsused.

Thisdatareport,preparedto conveyinformationcollectedduringthesubsurface

investigation,includesthefollowing:

• Calibratedfieldequipmentused
• As-builtexplorationpointsurveydata
• Undergroundutilityconflicts
• SPT boringlogs
• Conepenetrationtestresults
• Observationwelllogs
• Fieldpermeabilitytestresults
• Dilatometertestingresults
• Pressuremetertestingresults
• Boreholegeophysicallogging results
• SPT hammerenergystudyresults

SoilslaboratorytestingforPhase2 wasperformedby othersunderBechtel'sdirection.

ThePhase2 soilslaboratorytestingresults,byothers,includingnaturalmoisturecontent,

Project06120048/February19,2009 2 SchnabelEngineering,LLC
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grainSIzedistributionand Atterberglimitsareincorporatedintoourboringlogs.

Serviceswithrespecttoprovidingengineeringanalysesandrecommendations,approval

oftestinglocations,environmentalassessments,and wetlandsidentificationarenot

includedinourscopeofservices.
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2.0 FIELD TESTING AND SAMPLING

SubsurfaceinvestigationfieldactivitieswereperformedbetweenMay 13,2008 and

January26,2009,exceptforongoinggroundwatersampling.Allfieldtestingandsample

collectionwas performedinaccordancewiththeTechnicalSpecification(25237-103

3PS-CYOO-0000l)andapplicabletechnicalproceduresandworkplansestablishedfor

thisproject.The calibratedfieldequipmentusedduringfieldtestingand sampling

activitiesisprovidedasTableA.linAppendixA. A listofsubcontractorsthatassisted

SchnabelwithfieldtestingandsamplingactivitiesisprovidedasTableA.3inAppendixA.

The subsurfaceexploration testlocationswere plannedby Bechtelpersonneland

presentedtousontheSubsurfaceInvestigationLocationPlan(Drawings25237-000-CY

0000-00004and25237-000-CY-0000-00005).Eachplannedtestlocationwasstakedin

thefieldinadvanceoftheassociatedtestingactivity.Offsetsfromtheplannedlocations

weresometimesnecessarytoavoidobstructions(e.g.,steepslopes,largetrees,wetland

buffers,undergroundutilities,etc.).OffsetlocationswereapprovedbyBechtelpersonnel

inadvanceoftesting.

2.1 SurveyingServices

Surveyingservicesincludedbothaninitialstakeoutpriortotestingandanas-builtsurvey

aftertesting.Theoriginallyplannedsubsurfaceexplorationpointlocations(i.e.,northing

andeasting)werestakedinthefieldduringtheinitialstakeout.The follow-upsurvey

was performedaftercompletionoffieldtestingactivitiesto determinetheas-built

locationsforsubsurfaceexplorationpointsoffsetfromtheiroriginallyplannedlocations.

A summaryoftheas-builtsubsurfaceexplorationpointlocationsisprovidedasTable

A.2inAppendixA.

2.2 UndergroundUtilityDetection

UndergroundutilitydetectionactivitieswereperformedbyA.MortonThomas,Inc,and

Insight,LLC,toinvestigateforthepresenceofundergroundutilitiesateachsubsurface

explorationpointlocation.Surfacegeophysicaltechniqueswereusedtodeterminethe

existenceofallexistingutilitieswithin10ftofeachboringlocation.Thisinvestigation

includedbothinductiveandpassivesweepsateachboringlocation.Inductivesweepsare

performedbytwotechnicians,oneholdingthe82kHz transmitterandtheotherholding

thereceiver.The twotechnicianswalkina coordinatedgridpatternacrosstheboring

areasuchthatanyburiedconductorscanbefirstlocatedandthentracedonebyone.The

passivesweepdetectsthecurrentintheutilitywhichgenerateselectromagneticfieldsin
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theenvironmentsuchas thosegeneratedby powerlines(50or 60 Hz) and those

generatedbycommunicationscables(RF).

Undergroundutilitiesweredetectedby thesemethodsat nineCOL boringlocationsas

indicatedon theDailySummaryforUndergroundUtilityLocationformsincludedin

AppendixB. Theutilitiesweremarkedinthefieldperapplicableprojectprocedures.

When undergroundutilityconflictsweredetected,subsurfaceexplorationpointlocations

wereoffsettoavoidundergroundutilities.Theutilitylocatingcrewrepeatedtheutility

clearanceateachoffsettestlocation.

2.3 StandardPenetrationTesting(SPT)DrillingandSampling

A totalof48 SPT boringswereperformedforthisphaseofworktodepthsupto350ft.

SchnabelpersonnelprovidedfieldobservationofSPT boringactivities andloggedeach

boringduringdrilling.Generalnotesand fielddescriptionsheetssummarizingthe

methodsandproceduresused,aswellastheSPT boringlogsarepresentedinAppendix

C. FivedrillingrigsequippedwithautomaticSPT hammerswereusedtoadvancethe

borings,including:

l.CME 75(ATV-mounted)

2. CME 75(truck-mounted)

3. CME 550-X(ATV-mounted)

4. DiedrichD50 (ATV-mounted)

5. Failing1500(truck-mounted)

Boringswereadvancedusingprimarilymud rotarytechniques,althoughhollow-stem

augerswereusedascasingintheupperportionsofsomeborings.Detailsaboutthe

drillingtoolsusedforeachboringareincludedon theboringlogs.The drillingmud,

consistingofaweightedbentonite-watermixture,wasusedtostabilizetheboreholewalls

andtofacilitatesedimentremovalduringdrilling.Cleanwaterwasusedduringdrilling.

Thedrillingwaterwasbroughtinfromoffsiteandstoredinanon-sitewatertank.

Standardpenetrationtesting(ASTM D 1586)was generallyconductedata regular

spacingofonetestevery5ft.However,testswereconductedevery2.5ftintheupper15

ftofeachboringandinotherintervalswhererequiredasshownontheboringlogsin

AppendixC. Pocketpenetrometermeasurementswerecollectedontheexposedbottom

portionofselectedcohesiveundisturbedtubesamples.SPT andpocketpenetrometer

resultsareincludedontheboringlogsinAppendixC.
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SoilsamplinginSPT boringsincludedcollectingdisturbedSPT samplesandundisturbed

tubesamples.SPT split-spoonsamplesretrievedateachSPT intervalwerevisually

describedandclassifiedinthefieldbya Schnabelgeologist.A representativeportionof

eachrecoveredsplit-spoonsamplewas placedina glasssamplejarsealedwitha

moisture-prooflid.Photographsofthesplit-spoonsamplesobtainedinthefieldare

providedinAppendixC. Undisturbedtubesampleswerecollectedatselectedintervals

betweenSPT intervals.A fewboringswereadvancedonlytocollectundisturbedtube

(UD) samplesand didnotincludeSPT samples.The methodsusedto collectUD

samples,includingShelbytubesandPitchersampling,wereselectedbasedongeologic

conditions.Pitchersamplingwas usedwherethesoilwastoofirmforpushingShelby

tubes.When possible,theexposedbottomportionofeachrecoveredtubesamplewas

visuallydescribedandclassifiedinthefieldby a Schnabelgeologistbeforethetubes

werecappedandsealedwithwax.

SPT boringswerebackfilledwithbentonite-cementgroutusingatremie-pipetodisplace

drillingmud duringgroutplacementunlessotherwiseapprovedby Bechtel.A note

indicatingwhetheraboringwassealedwithgroutisincludedoneachboringlog.

2.4 WellInstallation

A totalofsevengroundwaterobservationwellswereinstalledtodepthsup to103 ft.

Schnabelpersonnelprovidedobservedwellinstallationactivitiesandprepareda well

constructionfieldlogduringwellinstallation.Wellsweretypicallyinstalledabout10ft

awayfromtheSPT "companion"boring.Thewellboringswereadvanceusing6 lf4-inch

insidediameterhollow-stemaugers.

WellconstructionlogsarepresentedinAppendixD. Groundwaterobservationwells

wereconstructedusing2-inchdiameterschedule40PVC risercasing;10-ftlong,ten-slot

(O.Ol-inch),machine-cutPVC screen;anda2-ftlongsumpmadeofblankcasingcapped

onthebottom.Centralizerswereplacedaboveandbelowthescreeninterval.Filterpack

sandconsistingofclean,well-gradedsandwas placedaroundthesump and screen

intervals,andatleast2 ftabovethetopofthescreen.A bentonitesealatleast3 ftthick

was placedabovethefilterpack.The annularspacearoundtherisercasingabovethe

bentonitesealwasbackfilledwithcement-bentonitegrout.A protectivesteelwellcover,

lockingcap,andconcretesurfacesealwereinstalledforeachwell.

Eachwellwas developedby pumpingand/orflushingwithcleanwatertoremove

sedimentfromthewelland filterpackpriortofieldpermeabilitytesting.Theduration
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andextentofwelldevelopmentwasdeterminedbyBechtelfieldpersonnel.However,in

generaldevelopmentwascarriedoutuntilthewellwaterappearedclear.

2.5 FieldPermeabilityTesting

Schnabelpersonnelperformedfieldpermeabilitytestingm groundwaterobservation

wellsinNovemberandDecember,2008.Testswereperformedinfiveofthesevenwells

installedin thePhase2 subsurfaceinvestigation.Two ofthesevengroundwater

observationwellsinstalledduringthisphaseofsubsurfaceinvestigation(OW-778and

OW-779)werenottestedbecausetheywerefoundtobedry.Permeabilitytestingresults

andanalysisdocumentationarepresentedinAppendixD.

We conductedfalling-andrising-headslugtestsinaccordancewithSection8 ofASTM

D 4044.A falling-headslugtestisa testmethodinwhichanobjectofknownvolume

(i.e.,a "slug")isloweredintoawelltoinducea suddenriseinwaterlevelinthewell.

Waterinthewellissubsequentlyforcedoutintothesurroundingaquiferduetoan

increaseinwaterpressureata rateproportionaltothehydraulicconductivityofthe

aquifer.Similarlya rising-headslugtestinvolvestheremovalofa slugfromthewell,

causingadeclineinwaterlevelinthewell.Waterinthewellissubsequentlydrawninto

thewellfromthesurroundingaquiferatarateproportionaltothehydraulicconductivity

oftheaquifer.Thewaterlevelresponseismeasuredasthewaterlevelrecoverstothe

pre-testlevel.The waterlevelresponsecurveisevaluatedandanalyzedtoestimate

hydraulicconductivityoftheaquifermaterialsnearthewell.

The permeabilitytestingateachwellincludedmeasurementofpre-testwaterlevel,

measurementofthepre-testwaterleveltrend,andperformanceofafalling-headandthen

arising-headtest.Equipmentusedincludedamechanicalslug,anIn-SituLevelTroll700

pressuretransducer/datalogger,anIn-SituRuggedReaderforcontrollingthedatalogger

anddownloadingdata,venteddatacable,anda Solinstelectricwaterlevelmeter.The

mechanicalslugusedwasapproximately 5-ftlong,Ilf4-inchexternaldiameterPVC pipe

filledwithsandandsealedtopreventwaterfromenteringtheslugduringtesting.We

recordedapre-testwaterlevelforeachwellusingtheSolinstmanualwaterlevel meter.

Thewaterlevelresponseduringtestingwasmeasuredwiththedataloggerlinkedtothe

RuggedReaderviatheventeddatacable.

Priortoconductingthefalling-headtestateachwell,we obtainedthepre-testwaterlevel

trend.Thepre-testtrendinOW-304 andOW-308 reflecteda staticwaterleveloverthe

durationoftheapproximatelyI-hourlongpre-test.ForOW-774A,OW-774B andOW-
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781,an approximately24-hourlongpre-testwas performedtomeasurethechangein

waterlevelinthewellsduetotidalfluctuationspriortopermeabilitytesting.

To conductthefalling-headtest,we quicklyinsertedthesluginthewelltosuddenlyraise

thewaterlevelinthewell.Carewastakentocompletelysubmergetheslugbelowthe

pre-testwaterlevel.Theslugwassubmergedatleast2ftbelowthestaticwaterlevel.The

LevelTrollrecordedthewaterlevelresponseduringrecoveryofthewaterlevelasit

approachedthepre-testwaterlevelto definethewaterlevelresponsecurve.The

dataloggerwas programmedtorecordthewaterlevelmeasurementsevery2 seconds

untiltheconclusionoftesting,withreadingsstartingpriortoinsertionoftheslug.

To conducttherising-headtest,we quicklyremovedtheslugfromthewelltocausea

suddendeclineinthewaterlevel.The dataloggerrecordedthewaterlevelresponse

duringrecoveryto definethewaterlevelresponsecurve.The dataloggerwas

programmedtorecordthewaterlevelmeasurementsevery2 secondsuntiltheconclusion

oftesting,withreadingsstartingpriortoremovaloftheslug.

Thedurationofthefallingandrisingheadtestsvariedfromlessthananhourtoseveral

hours,dependingonthetimeittookforthewaterlevelstorecovertoasufficientlevelto

establishanasymptoticdatatrendforthewaterlevelresponsecurve.We endedthetest

whenthewaterlevelrecoveredtowithinabout0.3ftofthepre-testwaterlevels,between

about80to98percentrecovery.

2.6 HydraulicConductivityAnalysis

Hydraulicconductivityanalysiswas performedforeachsetofpermeabilitytestdata

usingAQTESOLV aquifertestsoftware(version4.5)by HydroSOLVE,Inc. We

reviewedvariousanalyticalsolutionsavailablein AQTESOL V forthewelland

subsurfaceconditionsatthesite(i.e.,partiallyor fullypenetratingintoaquifersof

interest,confinedvs.unconfinedaquiferconditions,etc.).Solutionsreviewedincluded

theCooper-Bredenhoeft-Papadolpulos(1967),Bouwer-Rice(1976),Hvorslev(1951)and

KGS (1994)models.TheKGS solutionwasselectedforthetestanalysesbecauseofits

abilitytoanalyzefortherangeofconditionsinthewellsandatthesite,including

partiallypenetratingwellsinbothconfinedandunconfinedconditions.

Inadditiontothewaterlevelchangesduringthetest,theKGS modelrequiresinputfor

thepre-teststaticwaterlevel,thetopandbottomoftheaquiferinwhichthewellis

screened,andthescreenlength.Thisaquiferandwellinformationwereavailableonthe

TestBoringLogsandtheWellConstructionLogspreparedforthisproject.Thewater
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levelchangesfromthepermeabilitytestweredownloadedfromtheIn-SituLevelTroll

dataloggerand importedintoAQTESOL V. InputparametersfortheAQTESOL V

analysis(theparametersderivedfromthestaticwaterlevel,depthtotopandbottomof

aquifer,screenlength,casingandwellradius,andradiusofinfluence)arelistedonthe

individualAQTESOLV testresultsheetsincludedinAppendixD. Forthepurposeofour

analyses,we usedinputparametersprovidedtousby Bechtelasinstructed.Table1

providesasummaryofinputparametersprovidedtous:

Table1: HydraulicConductivityAnalysisInputParameters

StaticWater Effective
Aquifer Distancefrom

Location Column ScreenLength
Saturated TopofScreen

Height(H,ft) (ft)
Thickness toTopof

(b,ft) Aquifer(d,ft)

OW-304 34.72 10.00 22.00 4.22

OW-308 23.64 2.55 19.00 0.00

OW-774A 5.16 2.70 5.16 2.46

OW-774B 42.30 10.00 32.00 15.00

OW-781 42.38 8.00 15.30 0.00

Once theinputparametersand waterleveldatafrom thetestswere inputinto

AQTESOLV, thedatawas evaluatedusingtheKGS method.The curvefitlinewas

adjusted,as needed,tomore closelyfitthedataand obtaintheresultinghydraulic

conductivityvalue.Resultsfromotheranalyticalmethods(BouwerandRice,Cooperet

aI,andHvorslev)andwerefoundtobewithinonehalfofanorderofmagnitudeofthe

KGS value.Basedonouranalysisofthepre-test,rising-andfalling-headtests,itappears

thattidalinfluenceson wellsOW-774A, OW-774B andOW-781 hadno significant

effecton theresultsofourconductivityanalyses.No tidalinfluencewas observedin

OW-304 andOW-308.

The hydraulicconductivityestimatedfrom the falling-and rising-headtestsare

summarizedinTable2.The reportedvaluesareforthetestwiththebestfitsolution

curveforthetestsperformedon eachwell.Solutioncurvesanddiagnosticreportsfor

eachreportedtestareincludedinAppendixD. The hydraulicconductivitycalculated

fromtheKGS analysesaregenerallyconsistentwithpublishedvaluesforsimilarsoil

types(FreezeandCherry,1979,Groundwater,PrenticeHall,604p;Fetter,2001,Applied

Hydrogeology,4thedition,PrenticeHall,598p).
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Table2: Summaryof2008HydraulicConductivityResults

Location ScreenedInterval
USCS SoilTypein SelectedHydraulic

ScreenedIntervalConductivity(cm/s)
Depth(ft)

OW-304 60-70 SM 1.3x10-4

OW-308 90- 100 SM,SC 5.7x10-4

OW-774A 10- 20 SC 8.3x10-4

OW-774B 40-50 SM, SC-SM,SC,MH 4.4x10-6

OW-781 40-50 SP-SM,SC,ML 1.2x10-5

NotethatwellsOW-308,OW-774A andOW-781 havea 10-footlongscreenatthe

depthsindicatedabove.As thesewellsarepartiallyscreenedwithintheaquiferbasedon

theinputparametersprovidedbyBechtel(Table1),theeffectivescreenedlengthsusedin

theAQTESOLV analyseswere2.55,2.7and8ft,respectively.

2.7 GroundwaterSampling

Groundwatersampleswereobtainedfromatotalof15 groundwaterobservationwellsin

twogroundwatersamplingevents;Event1:November11,2008throughNovember13,

2008andEvent2:January19,20and26,2009forlaboratoryanalysis.Thegroundwater

observationwellssampledincludefourwellsinstalledduringthePhase2 subsurface

investigation(OW-304,OW-308,OW-774A andOW-774B) and 11 wellspreviously

installedduringthePhase1 subsurfaceinvestigation(OW -301,OW -313A, OW -319A,

OW-319B,OW-323A,OW-328,OW-336,OW-423,OW-70S,OW-754 andOW-756).

Thewellswerepurgedpriortoobtainingthegroundwatersamples.Waterqualityfield

parametersincludingpH,dissolvedoxygen,electricalconductivity,oxidation-reduction

potential,temperature, andturbidityweremeasuredduringpurginginaccordancewith

ASTM D 6452.WatersamplingwasalsoperformedinaccordancewithASTM D 6452

usingasubmersiblepump placedbelowthewaterlevelinthewellandabovethescreen

interval,ifpossible.Thewellsamplingrecordsforeachwellandtraceabilityrecordsfor

eachdayofsamplingareincludedinAppendixD.Laboratorytestingonthegroundwater

sampleswasconductedbyothers.

2.8 CPT Soundings

ConeTec,Inc.completeda totalofeightconepenetrationtest(CPT)soundingsforthis

phaseofwork todepthsup to 152.4ft.CPT soundingsincludedseismicandpore

pressuredissipationtestingatselecteddepthintervals.Many CPT soundingsencountered
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refusalabovethetargetdepths.Predrillingwithhollow-stemaugersormud-rotary

drillingwasperformedinseverallocationstopenetraterefusalzones.Schnabelpersonnel

providedfieldobservationofCPT predrillingactivities.

TheConeTecreport,PresentationofInSituTestingProgramResults(COL)Revision1,

datedFebruary10,2009,ispresentedinAppendixE.The ConeTecreportincludesa

summaryoftheequipmentandmethodsusedaswellasCPT testresults(i.e.,CPT logs,

shearwavevelocitydata,andporepressuredissipationcurves).

2.9 PressuremeterTesting

InSituEngineering,Inc.completedatotaloftwopressuremeter(PM)testborings(PM

301 andPM-701)forthisphaseoftheprojecttodepthsup to361.0ftbetweenAugust

26,2008 and September12,2008. The pressuremetertestingwas performedin

accordancewithTechnicalProcedureNo.T21 (25237-000-VI4-CYOO-00629-003)and

WorkPlanWP-T21 (25237-000-VI4-CYOO-00628-003).

PM testingwas performedatselectintervals,generallyevery10ft.The drillingand

deploymentofthePM was accomplishedby GeoServices,Inc.usingaCME 75 truck

mountedmud rotaryrig.The pressuremeter instrumentwas a pre-boredmonocell

pressuremeter.Additionaldetailsincludinga summaryoftheequipmentandmethods

usedaswellasthePM testresultsareincludedintheInSituEngineeringReport,Final

ReportofInSituPressuremeterGeotechnicalTesting(COL),datedFebruary13,2009,

providedinAppendixF.

2.10 DilatometerTesting

Dilatometer(DMT) testingwasperformedbyIn-SituSoilTesting,LLC attwolocations

forthisphaseofworktodepthsup to350ftbelowthegroundsurface.Thedilatometer

testingwas performedinaccordancewithTechnicalProcedureT20 (25237-000-VI4

CYOO-00626-003)andWorkPlanWP-T20(25237-000-VI4-CYOO-00627-001).

DMT soundingsincludedseismicandporepressuredissipationtestingatselecteddepth

intervals.BothDMT soundingsencounteredrefusalabovethetargetdepths.Predrilling

withmud-rotarydrillingwasperformedbyGeoServices,Inc.topenetraterefusalzones.

DMT testingwasperformedatselectintervals,typicallyaboutonceevery8inches,orat

leastonceevery1ft.DilatometertestingdataprovidedbyIn-SituSoilTestingisincluded

inAppendixG.
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2.11 BoreholeGeophysicalLogging

Geovision,Inc.performedboreholegeophysicallogginginatotalofthreeSPT borings.

Boreholegeophysicalmethodsincludednaturalgamma, long-and short-normal

resistivity,spontaneouspotential,three-armcaliper,directionsurvey,andP-Svelocity

logging.TheGeovisionreport,BoreholeGeophysicalLoggingBoringsB-773,B-786B,

andB-821A,datedFebruary13,2009,ispresentedinAppendixH.TheGeovisionreport

includesa summaryoftheequipmentand methodsusedas wellas theborehole

geophysicstestresults.

2.12 SPT Hammer EnergyTesting

GRL Engineers,Inc.performedSPT energymeasurements,foreachofthefiveSPT

drillingrigsusedforthisproject,toevaluatetheenergy transferefficiencyforeachrig

hammer combination.The GRL reports,StandardPenetrationTest Energy

MeasurementsReport(July25, 2008) and StandardPenetrationTestEnergy

MeasurementsReport#2 (September25,2008),areincludedinAppendixI.The GRL

reportpresentsa summaryoftheequipmentandmethodsusedaswellastheresultsof

theSPT hammerenergytesting.
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3.0 SOIL LABORATORY TESTING

Soillaboratorytestingofselectsoilsamplesobtainedinthefieldduringthisphaseof

workwasperformedbyothers.TestswereperformedondisturbedSPT andundisturbed

tubesamplesrecoveredfromtheSPT testborings.We understandthesamplesselected

fortestingwere basedon laboratoryassignmentsprovidedby Bechtelpersonnel.

Laboratorytestresultsarepresentedseparately.TheboringlogsinAppendixC include

moisturecontent,grainsizeandAtterberglimitsresults.TheUnifiedSoilClassification

System(USCS)groupnamesandgroupsymbolsshownonthelogsareconsistentwith

laboratorytestingresults.
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TableA.I:EquipmentCalibrationList
TableA.2:As-BuiltSubsurfaceExplorationPointLocations
TableA.3:Subcontractors
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Table A.2
As-Built Subsurface Exploration Point Locations

Constellation Generation Group (CGG) COL Project - Phase 2
Calvert Cliffs Nuclear Power Plant

Calvert County, Maryland

Page 1 of 2

North East

B-301A 350.0 -253.3 217011.10 960816.80 96.70 N/A N/A 11/21/2008

B-301B 120.0 -23.2 217002.60 960819.20 96.80 N/A N/A 11/21/2008

B-342 250.0 -174.3 217217.60 960272.90 75.70 N/A N/A 11/21/2008

B-343 250.0 -166.9 217037.80 960306.80 83.10 N/A N/A 11/21/2008

B-344 250.0 -177.7 216976.80 960358.00 72.30 N/A N/A 5/14/2008

B-345 250.0 -180.4 217097.30 960392.90 69.60 N/A N/A 11/21/2008

B-346 100.0 -38.2 217206.40 960400.40 61.80 N/A N/A 5/14/2008

B-347 200.0 -139.8 217214.20 960531.80 60.20 N/A N/A 5/14/2008

B-348 200.0 -131.6 217148.90 960567.40 68.40 N/A N/A 11/21/2008

B-349 100.0 -45.6 217396.40 960537.50 54.40 N/A N/A 5/15/2008

B-350 100.0 -53.4 217516.20 960789.00 46.60 N/A N/A 5/14/2008

B-351 100.0 -29.9 217072.10 960538.30 70.10 N/A N/A 11/21/2008

B-352 200.0 -90.7 216829.40 960893.90 109.30 N/A N/A 11/21/2008

B-353 200.0 -89.1 216772.70 960972.20 110.91 N/A N/A 5/13/2008

B-354 251.5 -159.1 217131.10 961098.90 92.40 N/A N/A 11/20/2008

B-355 250.0 -161.8 217052.60 960993.50 88.20 N/A N/A 5/13/2008

B-356 250.0 -129.0 216965.30 961264.90 121.00 N/A N/A 11/20/2008

B-357 105.0 -1.9 216923.10 961175.40 103.10 N/A N/A 11/20/2008

B-357A 250.0 -147.0 216928.80 961167.00 103.00 N/A N/A 11/20/2008

B-771 100.0 -89.4 219268.20 960931.90 10.60 N/A N/A 7/1/2008

B-772 100.0 -89.4 219323.90 960876.10 10.60 N/A N/A 7/1/2008

B-773 (DH) 165.0 -157.1 219241.30 961045.90 7.90 N/A N/A 7/1/2008

B-773A 150.0 -141.7 219233.10 961052.90 8.30 N/A N/A 11/25/2008

B-773B 150.0 -142.0 219248.10 961039.90 8.00 N/A N/A 11/25/2008

B-774 150.0 -139.9 219196.00 961000.50 10.10 N/A N/A 7/1/2008

B-775 100.0 -90.3 219105.30 961091.50 9.70 N/A N/A 7/1/2008

B-776 51.5 -41.9 219143.00 961053.70 9.60 N/A N/A 7/14/2008

B-778 121.5 -7.9 219075.00 960739.60 113.60 N/A N/A 11/25/2008

B-779 102.0 -1.2 218941.10 960604.80 100.80 N/A N/A 7/2/2008

B-780 6.0 3.7 219546.20 960610.00 9.70 N/A N/A 11/25/2008

B-780A 8.0 1.2 219542.40 960604.10 9.20 N/A N/A 11/25/2008

B-780B 50.0 -40.8 219532.90 960625.20 9.20 N/A N/A 11/25/2008

B-781 50.0 -39.6 219400.90 960780.80 10.40 N/A N/A 7/14/2008

B-782 51.5 -41.6 218936.50 961232.10 9.90 N/A N/A 7/1/2008

B-785 70.0 28.1 218155.90 960637.40 98.10 N/A N/A 11/25/2008

B-786 11.5 50.5 217943.50 960500.50 62.00 N/A N/A 11/25/2008

B-786A 80.0 -17.9 217943.20 960496.40 62.10 N/A N/A 11/25/2008

B-786B (DH) 115.0 -60.8 217914.60 960460.70 54.20 N/A N/A 11/25/2008

B-787 100.0 -50.6 217780.90 960598.10 49.40 N/A N/A 11/25/2008

Date of SurveyTermination
Elevation (ft)

Location Ground
Surface

Elevation
(ft)

(NGVD 29)

Elevation (ft)
Top of Concrete at
Base of Well Head 

Protector

Elevation (ft)
Ground Water Level 

Measuring Point
(Top of Casing at

V-Notch)

Depth
(ft)

Coordinates  (ft)
Maryland State Plane

(NAD 1927)

Project No. 06120048/February 19, 2009 Schnabel Engineering, LLC



Table A.2
As-Built Subsurface Exploration Point Locations

Constellation Generation Group (CGG) COL Project - Phase 2
Calvert Cliffs Nuclear Power Plant

Calvert County, Maryland

Page 2 of 2

North East

Date of SurveyTermination
Elevation (ft)

Location Ground
Surface

Elevation
(ft)

(NGVD 29)

Elevation (ft)
Top of Concrete at
Base of Well Head 

Protector

Elevation (ft)
Ground Water Level 

Measuring Point
(Top of Casing at

V-Notch)

Depth
(ft)

Coordinates  (ft)
Maryland State Plane

(NAD 1927)

B-788 50.0 2.1 217495.90 960896.10 52.10 N/A N/A 11/21/2008

B-789 100.0 -42.7 217401.70 960986.90 57.30 N/A N/A 11/21/2008

B-790 49.7 23.0 217278.10 961110.50 72.72 N/A N/A 5/13/2008

B-791 100.0 -12.5 217143.50 961245.10 87.47 N/A N/A 5/13/2008

B-821 50.0 -41.1 218736.30 961124.60 8.90 N/A N/A 7/1/2008

B-821A (DH) 115.0 -89.6 218571.30 960962.80 25.40 N/A N/A 11/25/2008

B-821B 7.6 -1.3 218727.20 961275.20 6.30 N/A N/A 11/25/2008

B-821C 30.0 -22.6 218739.50 961258.10 7.40 N/A N/A 11/25/2008

B-822 50.0 -11.2 218440.20 960840.80 38.80 N/A N/A 7/2/2008

C-724 13.2 -5.3 219309.80 960973.50 7.90 N/A N/A 7/1/2008

C-724A 152.3 -144.4 219309.30 960973.90 7.90 N/A N/A 11/25/2008

C-725 152.4 -144.2 219157.70 961143.90 8.20 N/A N/A 7/1/2008

C-726 52.5 -43.3 219479.90 960691.80 9.20 N/A N/A 11/25/2008

C-727 101.4 -93.2 219368.30 960914.90 8.20 N/A N/A 7/1/2008

C-728 52.8 -42.8 218975.50 961193.00 10.00 N/A N/A 7/1/2008

C-747 52.8 -43.7 218860.20 961248.50 9.10 N/A N/A 7/1/2008

C-748 41.3 -8.9 218521.40 960909.80 32.40 N/A N/A 11/25/2008

C-748A 52.2 -19.9 218518.90 960908.70 32.30 N/A N/A 11/25/2008

C-749 18.4 43.9 218344.50 960737.80 62.30 N/A N/A 11/25/2008

C-749A 42.0 20.3 218346.40 960740.00 62.30 N/A N/A 11/25/2008

DMT-301 350.0 -253.1 216992.50 960824.60 96.90 N/A N/A 11/21/2008

DMT-701 149.6 -141.7 219181.00 961120.50 7.90 N/A N/A 7/1/2008

PM-301 361.0 -258.0 216995.50 960794.00 103.00 N/A N/A 11/20/2008

PM-701 151.0 -142.5 219185.50 961096.10 8.50 N/A N/A 7/1/2008

OW-304 72.8 -4.0 217158.10 960920.80 68.8 69.28 71.01 11/21/2008

OW-308 103.0 8.5 216928.00 960750.00 111.5 111.95 113.62 11/21/2008

OW-774A 23.0 -13.3 219187.30 961030.50 9.7 10.20 12.20 11/25/2008

OW-774B 52.8 -42.7 219176.70 961020.20 10.1 10.50 12.55 11/25/2008

OW-778 52.0 61.3 219100.60 960728.60 113.3 113.70 115.45 11/25/2008

OW-779 52.5 48.4 218958.70 960587.30 100.9 101.30 102.94 11/25/2008

OW-781 53.0 -42.7 219421.30 960764.40 10.3 10.80 12.87 11/25/2008
Note: As-built survey coordinates and elevations were provided by Collinson Oliff and Associates, Inc.

Project No. 06120048/February 19, 2009 Schnabel Engineering, LLC
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Table A.3
Subcontractors

Constellation Generation Group (CGG) COL Project - Phase 2
Calvert Cliffs Nuclear Power Plant

Calvert County, Maryland

Page 1 of 1

Subcontractor Name Contact Information Services Provided

Ms. Mari Muirhead

P.O. Box 402

Lusby, MD  20657

Mr. Kenneth Williams

12750 Twinbrook Parkway, Suite 200

Rockville, MD 20852

Mr. Richard Lewis

P.O. Box 2209

(288 Merrimac Ct.)

Prince Frederick, MD  20678
Mr. Ethan Cargill

606 Roxbury Industrial Center

Unit P

Charles City, VA 23030

Mr. Sam Connelly

260 Interstate Court

Frederick, MD 21704

Mr. John Diehl

1124 Olympic Dr.

Corona, CA  92881

Mr. Scott Webster

9912 Colvard Circle

Charlotte, NC 28269

Mr. Denny Showalter

4280-F Henninger Ct.

Chantilly, Virginia  20151

Mr. Keith Brown

6232 195th Avenue SE

Snohomish, WA 98290

Mr. Roger A. Failmezger

1626 Corrotoman Drive

Lancaster, Virginia  22503

Ms. Joan Baer

61 Grays Ferry Road

PO Box 407

Franklinville, NJ 08322

Insight, LLC

Underground utility locating services.

Collinson, Oliff and Associates, Inc.

Surveying services.

GeoVision

Borehole geophysical logging and suspension P-S 
velocity logging services.

UniTech Drilling Co.

Drilling services.

In Situ Engineering

Pressuremeter testing services.

In-Situ Soil Testing, L.C.

Drilling and DMT services.

ABM Construction Co., Inc.

Clearing and grading services.

GRL Engineers, Inc.

SPT hammer energy testing services.

Connelly and Associates, Inc.

Drilling services.

ConeTec, Inc.

CPT services.

A. Morton Thomas and Associates, Inc.

Underground utility locating services.

Project 06120048/February 19, 2009 Schnabel Engineering, LLC
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TestBoringGeneralNotes

l. Testboringswere loggedby Schnabelpersonnelto providea recordfor
geotechnicalevaluationor otherspecializedpurposes.The logitselfincludesa
descriptionofsoilmaterialsencounteredusingvisualclassificationinthefield.The
groupsymbolson thelogsrepresenttheUnifiedSoilClassificationSystemGroup
Symbols(ASTM D-2488)basedonvisualobservationandlimitedlaboratorytestingof
thesamples.Criteriaforvisualidentificationofsoilsamplesareincludedinproject
TechnicalProcedureT02,ClassificationandLoggingofSamples.Some variationmay
beexpectedbetweensamplesvisuallyclassifiedandsamplesclassifiedinthelaboratory.
Boundarylinesbetweenvariousmaterialunitsareidentifiedwherepossible.Any
significantfeaturessuchasfillconditions,undergroundstructures,groundwater,orwater
seepageconditionsarerecordedwhenobserved.

2. Numbersinthesamplingdatacolumnoftestboringlogsrepresentthesample
numberandsampletype;standardpenetrationtest(SPT)blowcounts,andrecovery
lengthandpercentageforeachSPT sample;andtherecoverylengthandpercentagefor
each undisturbedsample.TheblowcountsindicatethenumberofSPT hammerblows
requiredtodrivetheSPT samplerthreesuccessive6-inchintervals.The first6-inch
intervaltypicallyrepresentsaseatinginterval.Thetotalofthenumberofblowsforthe
secondandthirdintervalsistheN value,unlessthestandardpenetrationtestingfora
givenintervalwas stoppedwhenblowcountsreached50 blowsinany6-inchinterval
(i.e.,stoppedat"refusal").Incaseswhererefusalisreached,theN valueisdefinedas
thetotalnumberofblowsperformedinthelasttwointervals(orthetotalnumberof
blowsperformedinthefirstintervalifrefusalwasachievedinthefirstinterval)overthe
penetrationlengthresultingfromthoseblows(e.g.,60/8").

3. Materialdescriptionsarebasedonvisualobservationandareinaccordancewith
theUnifiedSoilClassificationSystem.Representativesoilsamplesarerecoveredfrom
theboringlogsforlateridentificationandtesting.

4. The valuesfollowing"PP="intheTestscolumnofthelogsrepresentpocket
penetrometerreadings.Pocketpenetrometerreadingsprovidean estimateof the
unconfinedcompressivestrengthoffine-grainedsoils.

5. Keytoabbreviationsandsymbols:

PL
MC
LL
WOH

PlasticLimit
MoistureContent
LiquidLimit
WeightofHammer

I:8J = IntervalSampledbySPT
• = UD TubeSamplePushed

6. The boringlogsandrelatedinformationdepictsubsurfaceconditionsatthese
specificlocationsand attheparticulartimewhen drilled.Soilconditionsatother
locationsmay differfromconditionsoccurringattheseboringlocations.Thepassageof



timemay resultina changeinthesubsurfacesoilandgroundwaterconditionsatthese
boringlocations.

7. Thestratificationlinesrepresenttheapproximateboundarybetweensoilsand/or
rocktypesasobservedinthedrillingandsamplingoperation.Some variationmay be
expectedverticallybetweensamplestaken.Thesoilprofile,waterlevelobservationsand
penetrationresistancespresentedontheboringlogshavebeenmadewithreasonablecare
andaccuracy,andmustbeconsideredonlyanapproximaterepresentationofsubsurface
conditionstobeencounteredattheparticularlocation.

8. Estimatedgroundwaterlevelsareindicatedonthelogs.Theseareonlyestimates
fromavailabledataandmay varywithprecipitation,porosityofthesoil,sitetopography
andsimilarfactors.
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0.0 - 2.0 ft: SILTY SAND, fine to medium
grained sand

2.0 - 25.0 ft: SILTY SAND, fine to
medium grained sand; estimated 5 - 10%
gravel, fine to rounded gravel

SM

SM

94.72.0

0.0 ft: Materials
descriptions and
USCS symbols
are based on
observations of
cuttings contained
in drilling fluild and
limited UD
samples where
available.
0.0 ft: These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth, but do
not represent
detailed
conditions.  Refer
to B-301 of the
2006 investigation
for more detailed
material
descriptions in this
area.
0.0 ft: advanced
6" OD drag bit
(mud rotary) to
350.0 ft.
0.0 ft: uniform
drilling resistance,
smooth drilling,
light brown drilling
fluid, fine to
medium grained
sand in cuttings.
2.0 ft: light reddish
brown cuttings,
fine to coarse silty
sand and fine
rounded gravel in
cuttings

---

---

---

---

Start of Day

Start of Day

Start of Day

Completion

7:09 AM

6:56 AM

6:53 AM

7:30 AM

---

---

---

---

11.7'

25.0'

34.0'

40.0'

8/19

8/20

8/21

8/22

Schnabel Representative: W. Bradfield

Total Depth: 350.0 ft

Method: 6" O.D. Drag Bit (Mud Rotary)

North: 217011.1 ft   East: 960816.8 ft

Equipment: Failing 1500; N3 Rods

Ground Surface Elevation: 96.7 (ft)

Coordinate System: MD State Plane

Contractor: Uni-Tech Drilling
Malaga, New Jersey

Contractor Foreman: J. Evans

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/18/08     Finished: 8/25/08

Date CavedDepthTime Casing
Groundwater Observations
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25.0 - 28.0 ft: CLAYEY SAND, fine to
medium grained sand

28.0 - 40.0 ft: SANDY LEAN CLAY, fine
to medium grained sand

40.0 - 55.0 ft: SANDY LEAN CLAY, fine
to medium grained sand

55.0 - 58.0 ft: CLAYEY SAND, fine to
medium grained sand

58.0 - 60.0 ft: POORLY GRADED SAND,

SC

CL

CL

SC

SP

71.7

68.7

56.7

41.7

38.7

25.0

28.0

40.0

55.0

58.0

25.0 ft: light
brownish gray
drilling fluid, fine
to medium grained
clayey sand/sandy
clay clumps in
cuttings
28.0 ft: light
grayish brown
drilling fluid, fine
to medium grained
sandy lean clay in
cuttings

40.0 ft: light
yellowish gray
drilling fluid, fine
to medium sandy
lean clay clumps
in cuttings

55.0 ft: harder
drilling with slight
rig chatter, fine to
medium clayey
sand and sandy
lean clay and
coarse sand sized
shell fragments inPP  = 1.00 tsfUD-1, UNDIST
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fine to medium grained sand; wet, gray,
estimated <5% silt, no HCl reaction,
homogenous structure
60.0 - 65.0 ft: SILTY SAND, fine to
coarse grained sand; wet, gray with
speckles of light brownish white,
estimated 15 - 25% shell fragments,
medium to coarse sand size light
brownish white fresh to moderately
weathered shell fragments, strong HCl
reaction (with shell ), no HCl reaction
(with soil)

65.0 - 81.0 ft: SILTY SAND, fine to
medium grained sand; moist, light gray,
estimated 50 - 100% shell fragments,
medium sand to fine gravel size white
and light brownish white fresh to highly
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

81.0 - 85.0 ft: POORLY GRADED SAND,
medium to coarse grained sand

85.0 - 109.0 ft: CLAYEY SAND, fine to
medium grained sand

SP

SM

SM

SP

SC

36.7

31.7

15.7

11.7

60.0

65.0

81.0

85.0

cuttings
58.0 - 60.0 ft:
pitcher samlpe
(continued)
58.0 - 60.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid (continued)
60.0 - 62.0 ft:
pitcher sample
60.0 - 68.0 ft: light
yellowish gray
drilling fluid, fine
to medium sand,
medium to fine
gravel sized shell
fragments and
weak cemented
sands in cuttings
68.0 - 70.0 ft:
pitcher sample

70.5 ft: very hard
drilling with rig
chatter (possible
cemented sand),
light brownish
gray drilling fluid,
medium sand to
fine gravel sized
shell fragments,
some cemented
sands (hard) and
clumps of fine
medium silty
sands in cuttings
76.0 - 77.0 ft:
slightly easier
drilling, less rig
chatter
77.0 ft: harder
drilling with rig
chatter, brownish
gray drilling fluid,
coarse sand size
shell fragments
and fine to
medium silty sand
clumps in cuttings
78.0 ft: hard
drilling with
significant rig
chatter, light
brownish gray
drilling fluid
81.0 ft: medium to
coarse sand sized
shell fragments
and fine to
medium sand in
cuttings
85.0 ft: easier
drilling, uniform
drilling resistance,
gray drilling fluid,
fine to medium
silty/clayey sand
with coarse sand
to coarse gravel

PP  = 0.75 tsf
PP  = 0.75 tsf

MC = 21.5%
PP  = 0.50 tsf
LL = NP
PP  = 0.50 tsf
PP  = 0.50 tsf

PP  = 1.00 tsf
PP  = 0.50 tsf
PP  = 0.75 tsf

REC=9", 38%

UD-2, UNDIST
REC=23", 96%

UD-3, UNDIST
REC=22", 92%
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109.0 - 120.0 ft: SILTY SAND, fine to
medium grained sand

120.0 - 160.0 ft: CLAYEY SAND, fine to
medium grained sand

SC

SM

SC

-12.3

-23.3

109.0

120.0

sized shell
fragments in
cuttings

105.0 ft: hard
drilling with rig
chatter (possible
cemented
sands/shells),
gray drilling fluid

109.0 ft: easier
drilling, uniform
drilling resistance,
gray drilling fluid,
cuttings
predominantly
medium to coarse
sand size shell
fragments and
clumps of fine to
medium silty sand
in cuttings

120.0 - 140.0 ft:
smooth drilling,
uniform drilling
resistance, gray
drilling fluid, fine
to medium
silty/clayey sand
and medium to
coarse sand size
shell fragments in
cuttings
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SC

120.0 - 140.0 ft:
smooth drilling,
uniform drilling
resistance, gray
drilling fluid, fine
to medium
silty/clayey sand
and medium to
coarse sand size
shell fragments in
cuttings
(continued)

140.0 ft:
desanded drilling
fluid
140.0 - 160.0 ft:
uniform drilling
resistance,
smooth drilling,
greenish gray
drilling fluid, fine
to medium
silty/clayey sand
clumps and
medium to coarse
sand size shell
fragments in
cuttings
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160.0 - 180.0 ft: SANDY SILT, fine
grained sand

180.0 - 195.0 ft: SILTY SAND, fine
grained sand

ML

SM

-63.3

-83.3

160.0

180.0

160.0 - 180.0 ft:
uniform drilling
resistance,
smooth drilling,
greenish gray
drilling fluid, fine
silty/clayey sand
and fine sandy silt
and few medium
to coarse shell
fragments in
cuttings

180.0 - 198.0 ft:
uniform drilling
resistance,
smooth drilling,
greenish gray
drilling fluid,
clumps of fine
sandy silt, fine
silty sand and
trace medium to
coarse size shell
fragments in
cuttings
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195.0 - 209.0 ft: FAT CLAY; moist, olive
gray with streaks of white, estimated <5%
shell fragments, contains mica, estimated
5 - 10% fine grained sand, hard, highly
weathered white shell fragments, strong
HCl reaction (with shells), weak HCl
reaction (with soil)

209.0 - 229.0 ft: CLAYEY SAND, fine
grained sand; moist, grayish green,
contains mica, weak HCl reaction, hard,
homogenous structure

SM

CH

SC

-98.3

-112.3

195.0

209.0

198.0 - 200.0 ft:
pitcher sample
198.0 - 218.0 ft:
uniform drilling
resistance,
smooth drilling,
light olive gray
drilling fluid, fine
sandy silt/silty
sand clumps and
few medium to
coarse sand size
shell fragments in
cuttings

218.0 - 220.0 ft:
pitcher sample
218.0 - 238.0 ft:
uniform drilling
resistance, light
olive gray drilling
fluid, clumps of
fine sandy silt/silty
sand in cuttings

LL = 115
PL = 25
MC = 64.1%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 66
PL = 26
MC = 38.8%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-4, UNDIST
REC=23", 96%

UD-5, UNDIST
REC=23", 96%
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229.0 - 249.0 ft: SANDY FAT CLAY, fine
grained sand; moist, grayish green with
speckles of white, estimated <5% shell
fragments, contains mica, medium sand
sized moderately weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

249.0 - 264.0 ft: FAT CLAY WITH
SAND, fine grained sand; moist, grayish
green, contains mica, weak HCl reaction,
hard, homogenous structure

SC

CH

CH

-132.3

-152.3

229.0

249.0

218.0 - 238.0 ft:
uniform drilling
resistance, light
olive gray drilling
fluid, clumps of
fine sandy silt/silty
sand in cuttings
(continued)

238.0 - 240.0 ft:
pitcher sample
238.0 - 258.0 ft:
uniform drilling
resistance,
smooth drilling,
greenish gray
drilling fluid, fine
sandy silt/silty
sand and few
medium to coarse
size shell
fragments in
cuttings

258.0 - 260.0 ft:
pitcher sample

LL = 96
PL = 26
MC = 49.2%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 113
PL = 31
MC = 58.6%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-6, UNDIST
REC=23", 96%

UD-7, UNDIST
REC=24", 100%
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264.0 - 284.0 ft: FAT CLAY WITH
SAND; moist, light olive gray, contains
mica, estimated <5% fine grained sand,
weak HCl reaction, very hard,
homogenous structure

278.0 ft: Changes to dark grayish green,
estimated 5 - 10% fine grained sand,
hard

284.0 - 294.0 ft: SANDY FAT CLAY, fine
grained sand; moist, grayish green,
contains mica, strong HCl reaction, hard,
homogenous structure

294.0 - 304.0 ft: FAT CLAY; moist,

CH

CH

CH

CH

-167.3

-187.3

-197.3

264.0

284.0

294.0

258.0 - 268.0 ft:
uniform drilling
resistance,
smooth drilling,
light olive gray
drilling fluid,
clumps of silt/fine
sandy silt and few
medium sand size
shell fragments in
cuttings
(continued)

268.0 - 270.0 ft:
pitcher sample
268.0 - 278.0 ft:
slightly harder
drilling, uniform
drilling resistance,
grayish green
drilling fluid;
clumps of silt and
very few medium
sand size shell
fragments in
cuttings

278.0 - 280.0 ft:
pitcher sample
278.0 - 288.0 ft:
uniform drilling
resistance,
smooth drilling,
grayish green
drilling fluid,
clumps of silt in
cuttings

288.0 - 290.0 ft:
pitcher sample
288.0 - 298.0 ft:
uniform drilling
resistance,
smooth drilling,
dark greenish gray
drilling fluid, fine
sandy silt and silty
clumps in cuttings

LL = 182
PL = 49
MC = 85.7%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 187
PL = 54
MC = 109.8%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 115
PL = 30
MC = 57.4%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-8, UNDIST
REC=22", 92%

UD-9, UNDIST
REC=23", 96%

UD-10, UNDIST
REC=24", 100%
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grayish green, estimated 5 - 10% fine
grained sand, contains mica, weak HCl
reaction, hard, homogenous structure

304.0 - 314.0 ft: CLAYEY SAND, fine to
coarse grained sand; moist, dark olive
gray and dark gray, estimated 5 - 10%
shell fragments, medium sand size
moderately weathered shells fragments,
strong HCl reaction (with shell and soil),
medium sand and medium sand sized
shell fragments difficult to discern from
one another (shell fragments appear
more opaque and light brownish white in
color)

314.0 - 324.0 ft: CLAYEY SAND WITH
GRAVEL, fine to coarse grained sand,
rounded particles; moist, dark gray and
greenish gray, estimated 50 - 100%
cemented sands, quartzite coarse sand,
subrounded to subangular fine to coarse
gravel, black glauconite, strong HCl
reaction (with cemented sand and soil),
large ~2 1/2" diameter piece of cemented
sands in bottom of tube

324.0 - 334.0 ft: CLAYEY SAND, fine to
coarse grained sand, rounded to
subrounded particles; moist, dark gray
with mottles of dark bluish gray,
estimated <5% shell fragments, contains
mica, medium to coarse sand sized fresh
shell fragments, weak HCl reaction (with
shells and soil), difficult to differentiate
HCl reaction between shells and soil,

CH

SC

SC

SC

-207.3

-217.3

-227.3

304.0

314.0

324.0

298.0 - 300.0 ft:
pitcher sample
298.0 - 303.0 ft:
uniform drilling
resistance,
smooth drilling,
dark greenish gray
drilling fluid

303.0 ft: harder
drilling with
intermittent rig
chatter

308.0 - 310.0 ft:
pitcher sample :
bottom 1/4 inch of
tube dented but
does not appear to
have affected
sample
308.0 - 318.0 ft:
slightly harder
drilling,
intermittent minor
rig chatter, light
olive gray drilling
fluid

318.0 - 320.0 ft:
pitcher sample ;
bottom 1/4 inch of
tube deformed
(possibly by gravel
sized cemented
sand)
318.0 - 323.0 ft:
uniform drilling
resistance,
smooth drilling,
light greenish gray
drilling fluid
323.0 - 324.0 ft:
hard drilling with
rig chatter
(possibly
cemented
sand/gravelly
layer0
324.0 ft: easier
drilling

LL = 135
PL = 35
MC = 94.2%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 56
PL = 17
MC = 24.6%
PP  = 3.50 tsf
PP  = 4.00 tsf
PP  = 4.00 tsf

LL = 36
PL = 14
MC = 13.4%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-11, UNDIST
REC=24", 100%

UD-12, UNDIST
REC=23", 96%

UD-13, UNDIST
REC=23", 96%
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glauconitc

334.0 - 344.0 ft: CLAYEY SAND, fine to
coarse grained sand; moist, dark olive
gray and dark gray, contains mica, weak
HCl reaction

344.0 - 350.0 ft: SILTY SAND, fine to
medium grained sand; moist, dark olive
gray and dark blackish gray, estimated 5 -
10% mica, weak HCl reaction, fine to
medium sand sized mica flakes,
glauconitic

SC

SC

SM

-237.3

-247.3

-253.3

334.0

344.0

350.0

328.0 - 330.0 ft:
pitcher sample ;
bottom edge of
tube slightly
deformed
(possibly due to
soil density)
(continued)
328.0 - 338.0 ft:
uniform drilling
resistance,
smooth drilling; 6
inch layer of rig
chatter at 330.0 ft,
gray drilling fluid
(continued)

338.0 - 340.0 ft:
pitcher sample
338.0 - 348.0 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

348.0 - 350.0 ft:
pitcher sample

Bottom of Boring at 350.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

LL = 79
PL = 20
MC = 27.0%
PP  = 1.50 tsf
PP  = 1.50 tsf
PP  = 1.25 tsf

LL = 66
PL = 22
MC = 44.5%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-14, UNDIST
REC=24", 100%

UD-15, UNDIST
REC=22", 92%

UD-16, UNDIST
REC=24", 100%
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0.0 - 25.0 ft: SILTY SAND

SM

0.0 ft: Material
descriptions and
USCS symbols
are based on
observations of
cuttings contained
in drilling fluid and
limited UD
samples where
available. These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth
0.0 ft: but do not
represent detailed
conditions.  Refer
to B-301 of the
2006 investigation
for more detailed
material
descriptions in this
area.
0.0 ft: advanced
6" OD drag bit
(mud-rotary) to
120 ft
0.0 ft: uniform
drilling resistance,
smooth drilling,
light brown drilling
fluid.
10.0 ft: drilling
fluid becomes
yellowish brown
17.0 ft: hard
drilling, significant
rig chatter
(possible gravel
layer), light
yellowish brown
drilling fluid
17.5 ft: easier
drilling, uniform
drilling resistance,
smooth drilling

---

---

Start of Day

Completion

7:28 AM

10:45 AM

---

---

6.2'

-0.6'

8/26

8/26

Schnabel Representative: W. Bradfield

Total Depth: 120.0 ft

Method: 6" O.D. Drag Bit (Mud Rotary)

North: 217002.6 ft   East: 960819.2 ft

Equipment: Failing 1500; N Rods

Ground Surface Elevation: 96.8 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: J. Evans

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/25/08     Finished: 8/26/08

Date CavedDepthTime Casing
Groundwater Observations
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25.0 - 35.0 ft: LEAN CLAY

35.0 - 65.0 ft: SANDY LEAN CLAY

CL

CL

71.8

61.8

25.0

35.0

25.0 ft: light
grayish brown
drilling fluid

35.0 ft: sandy lean
clay cuttings, gray

MATERIAL DESCRIPTION
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65.0 - 73.0 ft: CLAYEY SAND, fine to
medium grained sand

73.0 - 78.0 ft: SILTY SAND

78.0 - 84.0 ft: SILTY SAND WITH
GRAVEL, fine to medium grained sand;
moist, light brownish gray with mottles of
dark brown, estimated 30 - 45%
cemented sands, estimated 5 - 10% shell
fragments, medium sand to fine gravel
size fresh to moderately weathered shell
fragments, coarse sand to coarse gravel
sized cemented sands, strong HCl
reaction (with shells), weak HCl reaction
(with cemented sands and soil), weak to
moderate cementation

84.0 - 105.0 ft: SILTY SAND, fine to
medium grained sand; moist, gray with
speckles of light brownish white,
estimated <5% shell fragments, contains
mica, medium to coarse sand size light
brownish white fresh to moderately
weathered  shell fragments, weak to
strong HCl reaction (with shells), weak
HCl reaction (with soil)

CL

SC

SM

SM

SM

31.8

23.8

18.8

12.8

65.0

73.0

78.0

84.0

65.0 ft: slight rig
chatter, slightly
harder drilling,
mostly medium to
coarse sand sized
fresh shell
fragments with
some clumps of
fine to medium
clayey sand in
cuttings

73.0 ft: very hard
drilling, significant
rig chatter
(possibly
cemented sand
layer) light grayish
brown drilling fluid
74.0 ft: light
brownish gray
drilling fluid, very
slow penetration
rate, cemented
sands/shells
cuttings
(moderate to
strongly cemented
sands/shells)
77.0 ft: easier
drilling, smooth
drilling, uniform
drilling resistance
78.0 - 80.0 ft:
pitcher sample
bottom 1/4 of tube
slightly deformed
(possibly due to
cemented sands)
78.0 - 88.0 ft:
moderately hard
drilling with rig
chatter

88.0 - 90.0 ft:
pitcher sample
88.0 - 98.0 ft:
easier drilling,
uniform drilling
resistance,
smooth drilling

PP  = 3.75 tsf
PP  = 4.25 tsf
PP > 4.50 tsf

PP  = 1.75 tsf
PP  = 2.00 tsf
PP  = 1.75 tsf

UD-1, UNDIST
REC=24", 100%

UD-2, UNDIST
REC=23", 96%
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105.0 - 114.0 ft: SILTY SAND, fine to
medium grained sand; moist, gray with
streaks of white, estimated 15 - 25%
cemented sands, estimated 15 - 25%
shell fragments, medium to coarse sand
size white and light brown fresh to highly
weathered shell fragments, weak to
strong HCl reaction (with shells), weak
HCl reaction (with cemented sands and
soil)

114.0 - 120.0 ft: SILTY SAND, fine to
medium grained sand; moist, light
greenish gray with speckles of white,
estimated 5 - 10% shell fragments,
medium to coarse sand size white
moderately to highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

SM

SM

SM

-8.2

-17.2

-23.2

105.0

114.0

120.0

88.0 - 98.0 ft:
easier drilling,
uniform drilling
resistance,
smooth drilling
(continued)

98.0 - 100.0 ft:
pitcher sample
98.0 - 108.0 ft:
uniform drilling
resistance,
smooth drilling,
light brownish
gray drilling fluid,
fine to medium
clayey/silty sand
and medium to
coarse sand size
shell fragments in
cuttings

105.0 ft: harder
drilling, significant
rig chatter
(possible shells
and cemented
sands)

108.0 - 110.0 ft:
pitcher sample
bottom 1/2 inch
deformed
108.0 - 118.0 ft:
hard drilling,
uniform drilling
resistance drilling,
light brownish
gray drilling fluid

118.0 - 120.0 ft:
pitcher sample

Bottom of Boring at 120.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

PP  = 4.25 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP  = 1.25 tsf
PP  = 1.25 tsf
PP  = 1.00 tsf

PP  = 3.75 tsf
PP  = 3.75 tsf
PP  = 3.50 tsf

UD-3, UNDIST
REC=24", 100%

UD-4, UNDIST
REC=24", 100%

UD-5, UNDIST
REC=24", 100%
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0.0 - 0.5 ft: Rootmat and topsoil; organics

0.5 - 8.4 ft: POORLY GRADED SAND
WITH SILT, medium grained sand; moist,
orangish brown, contains mica, no HCl
reaction

5.0 ft: Changes to homogenous structure

7.5 ft: Changes to contains iron
cemented sand layer between 7.5 and
7.6 ft

8.4 - 12.0 ft: CLAYEY SAND, medium
grained sand; moist, orangish brown and
light gray, contains mica, no HCl reaction

9.5 ft: Changes to no mica

SP-SM

SC

75.2

67.3

0.5

8.4

0.0 ft: advanced 4
1/4" ID HSA to
12.5 ft; 0.0 to 2.5
interval: uniform
drilling resistance,
orangish brown
sand with silt
cuttings

7.5 - 8.4 ft: jar
labeled as S-4A

8.4 - 9.0 ft: jar
labeled as S-4B

S-1, SPT
1+1+2
REC=17", 94%

S-2, SPT
1+2+3
REC=15", 83%

S-3, SPT
4+5+4
REC=13", 72%

S-4, SPT
5+5+2
REC=18", 100%

---

---

---

---

---

Encountered

Start of Day

Start of Day

Start of Day

Completion

4:58 PM

6:53 AM

8:45 AM

7:00 AM

6:28 PM

13.0'

13.0'

13.0'

13.0'

13.0'

12.5'

-1.3'

7.0'

13.0'

3.0'

7/31

8/1

8/4

8/5

8/5

Schnabel Representative: D. Cepull

Total Depth: 250.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3 1/4" O.D. Tri-Cone Roller Bit

North: 217217.6 ft   East: 960272.9 ft   By: Land Survey

Equipment: CME-550; AWJ Rods

Ground Surface Elevation: 75.7 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: W. Wolfe

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/31/08     Finished: 8/5/08

Date CavedDepthTime Casing
Groundwater Observations
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12.0 - 14.5 ft: LEAN CLAY WITH SAND;
moist, gray, contains mica, no HCl
reaction, soft, homogenous structure

14.5 - 17.5 ft: CLAYEY SAND, fine to
medium grained sand; moist, gray,
contains mica, no HCl reaction

17.5 - 32.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray, contains mica,
no HCl reaction, soft, homogenous
structure

SC

CL

SC

CL

63.7

61.2

58.2

12.0

14.5

17.5

12.5 ft:
encountered
groundwater;
switch to 3-1/4"
OD tricone roller
bit and advanced
to 248.5 ft; marsh
funnel test
performed, 35 sec
drilling fluid

15.0 - 18.5 ft:
uniform drilling
resistance,
brownish gray
drilling fluid,
clayey sand
cuttings

S-5, SPT
1+1+2
REC=13", 72%

S-6, SPT
2+3+8
REC=18", 100%

S-7, SPT
1+2+3
REC=18", 100%

S-8, SPT
2+3+3
REC=18", 100%
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23.5 ft: Changes to contains ~ 1 inch
layer of silty sand

25.0 ft: Changes to firm

30.0 ft: Changes to hard

32.0 - 34.5 ft: FAT CLAY WITH SAND,
fine grained sand; moist, gray, contains
mica, no HCl reaction, hard, homogenous
structure

34.5 - 37.0 ft: SILTY SAND, fine grained
sand; moist, gray, contains mica, no HCl
reaction, homogenous structure

CL

CH

SM

43.7

41.2

32.0

34.5

32.5 - 35.0 ft:
uniform drilling
resistance, gray
drilling fluid

S-9, SPT
3+3+4
REC=18", 100%

S-10, SPT
WOH+1+4
REC=13", 72%

S-11, SPT
3+4+5
REC=18", 100%

S-12, SPT
4+6+8
REC=18", 100%

S-13, SPT
6+7+8
REC=18", 100%

S-14, SPT
3+3+4
REC=18", 100%
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37.0 - 39.5 ft: SILTY SAND, fine to
medium grained sand; moist, gray,
contains mica, no HCl reaction,
homogenous structure

39.5 - 40.5 ft: SILTY SAND, fine grained
sand; moist, gray, contains mica, no HCl
reaction

40.5 - 42.0 ft: SILTY GRAVEL WITH
SAND, fine to coarse gravel, subangular
particles; moist, gray, contains mica, no
HCl reaction, gravel as cemented sand

42.0 - 49.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray, estimated 5 - 10% shell fragments,
contains mica, highly weathered shells,
weak HCl reaction with shells, no HCl
reaction with soil

44.5 ft: Changes to estimated 15 - 25%
shell fragments

45.8 ft: Changes to laminated

47.5 ft: Changes to estimated 5 - 10%
shell fragments, highly weathered shell
fragments

49.5 - 51.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray, estimated 5 - 10% shell
fragments, contains mica, no HCl
reaction

SM

SM

GM

SP-SM

SP-SM

38.7

36.2

35.2

33.7

26.2

37.0

39.5

40.5

42.0

49.5

40.0 - 40.5 ft: jar
labeled as S-16A
40.0 - 41.0 ft:
uniform drilling
resistance
40.5 - 41.3 ft: jar
labeled as S-16B
41.0 - 42.5 ft:
hard drilling

42.5 - 45.0 ft:
uniform drilling
resistance

45.0 - 47.5 ft: light
gray drilling fluid

47.5 - 50.0 ft: gray
drilling fluid

50.0 - 51.5 ft: jar
labeled as S-20A

S-15, SPT
5+9+13
REC=18", 100%

S-16, SPT
33+49+50/3"
REC=15", 100%

S-17, SPT
23+24+36
REC=18", 100%

S-18, SPT
19+43+50/4"
REC=16", 100%

S-19, SPT
35+41+32
REC=18", 100%

S-20, SPT
7+11+16
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51.0 - 52.0 ft: LEAN CLAY, fine grained
sand; moist, gray, estimated 5 - 10%
shell fragments, weak HCl reaction

52.0 - 54.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray, contains mica,
no HCl reaction, hard, homogenous
structure

54.5 - 60.0 ft: CLAYEY SAND, fine
grained sand; moist, gray, contains shell
fragments, contains mica, weak HCl
reaction (with shells), no HCl reaction
(with soil)

60.0 - 61.5 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine grained
sand, subangular particles; moist, gray,
contains mica, no HCl reaction, gravel as
cemented sand

61.5 - 64.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray, estimated 15 - 25% fine gravel,
contains mica, contains shell fragments,
subangular fine gravel as cemented
sands, weak HCl reaction (with shells),
no HCl reaction (with soil)

SP-SM

CL

CL

SC

SP-SM

SP-SM

24.7

23.7

21.2

15.7

14.2

51.0

52.0

54.5

60.0

61.5

50.0 - 51.5 ft: jar
labeled as S-20A
(continued)
51.0 - 51.5 ft: jar
labeled as S-20B

60.0 - 62.5 ft:
uniform drilling
resistance

62.5 - 64.5 ft: rod
chatter

REC=18", 100%

S-21, SPT
4+4+6
REC=18", 100%

S-22, SPT
4+4+5
REC=18", 100%

S-23, SPT
3+4+6
REC=18", 100%

S-24, SPT
50/6"
REC=6", 100%

S-25, SPT
6+22+10
REC=18", 100%
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64.5 - 67.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated 15 - 25% shell fragments,
contains mica, highly weathered shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

67.0 - 72.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray, estimated 5 - 10% shells, contains
mica, no HCl reaction, moderately
weathered shells

70.0 ft: Changes to weak HCl reaction
(with shells), no HCl reaction (with soil)

72.5 - 74.0 ft: SILTY GRAVEL WITH
SAND, fine gravel, subangular particles;
moist, gray, contains mica, gravel as
fresh to moderately weathered shell
fragments, weak HCl reaction (with
shells)

74.0 - 77.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
contains shell fragments, contains mica,
weak HCl reaction (with shells), no HCl
reaction (with soil)

77.0 - 82.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,

SP-SM

SP-SM

SP-SM

GM

SP-SM

SP-SM

11.2

8.7

3.2

1.7

-1.3

64.5

67.0

72.5

74.0

77.0

62.5 - 64.5 ft: rod
chatter
(continued)

65.0 - 66.5 ft:
uniform drilling
resistance

70.0 - 71.5 ft:
uniform drilling
resistance

72.5 - 74.0 ft:
hard drilling

74.0 - 75.0 ft:
uniform drilling
resistance,
smooth drilling

75.0 - 76.5 ft:
uniform drilling
resistance

S-26, SPT
4+6+8
REC=18", 100%

S-27, SPT
3+5+6
REC=18", 100%

S-28, SPT
5+10+11
REC=18", 100%

S-29, SPT
50/4"
REC=4", 100%

S-30, SPT
4+7+9
REC=18", 100%
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contains mica, no HCl reaction

82.0 - 84.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
contains shell fragments, contains mica,
weak HCl reaction (with shells), no HCl
reaction (with soil), shell fragments
inclusions between 83.1 and 83.8 ft

84.5 - 87.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray, contains shell fragments,
contains mica, no HCl reaction, layer of
cemented sands and shell fragments
between 85.4 and 85.6 ft

87.0 - 89.5 ft: POORLY GRADED SAND
WITH SILT, medium grained sand; wet,
gray, estimated 5 - 10% shell fragments,
contains mica, weak HCl reaction, highly
weathered shell fragments; layer of light
gray cemented sands with shell
fragments between 88 to 88.4 ft

89.5 - 92.0 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine to
medium grained sand; wet, gray,
estimated 15 - 25% fine gravel, estimated
<5% shell fragments, contains mica,
subangular gravel as cemented sands,
highly weathered shell fragments, weak

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

-6.3

-8.8

-11.3

-13.8

82.0

84.5

87.0

89.5

87.5 - 88.0 ft:
uniform drilling
resistance
88.0 - 90.0 ft:
hard drilling

S-31, SPT
5+4+6
REC=18", 100%

S-32, SPT
3+5+6
REC=18", 100%

S-33, SPT
3+3+5
REC=18", 100%

S-34, SPT
3+13+9
REC=18", 100%

S-35, SPT
5+35+38
REC=18", 100%

S-36, SPT
7+46+50/4"
REC=16", 100%

MATERIAL DESCRIPTION

B-342Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 7  of  19

SAMPLING
DEPTH

80

85

90

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



HCl reaction (with shells), no HCl
reaction (with soil)

92.0 - 94.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray, estimated 5 - 10% shell
fragments, contains fine gravel, contains
mica, subangular gravel as cemented
sands, highly weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)

94.5 - 98.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated <5% shell fragments, contains
cemented sands, contains mica, highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

98.0 - 107.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains shell fragments,
contains mica, no HCl reaction

103.5 ft: Changes to fine to medium
grained sand; homogenous structure,
weak HCl reaction (with shells), no HCl
reaction (with soil)

SP-SM

SP-SM

SP-SM

SP-SM

-16.3

-18.8

-22.3

92.0

94.5

98.0

92.0 - 92.5 ft:
hard drilling from
90 to 92 ft, easy
drilling from 92 to
92.5 ft
92.5 - 95.0 ft:
uniform drilling
resistance from
92.5 to 93, hard
drilling from 93 to
94.5 ft, break
through hard
material at 94.5 ft

95.0 - 98.5 ft:
uniform drilling
resistance, gray
drilling fluid

98.5 - 103.5 ft:
marsh funnel test
performed, 40 sec
drilling fluid

103.5 - 108.5 ft:
light gray drilling
fluid

S-37, SPT
7+50/6"
REC=12", 100%

S-38, SPT
39+20+16
REC=18", 100%

S-39, SPT
6+9+13
REC=18", 100%

S-40, SPT
7+8+11
REC=18", 88%

MATERIAL DESCRIPTION

B-342Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 8  of  19

SAMPLING
DEPTH

95

100

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



107.5 - 117.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains shell
fragments, contains mica, highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

114.4 ft: Changes to contains highly
weathered shell inclusions ~ 1 inch thick

117.5 - 122.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;

SP-SM

SM

SP-SM

-31.8

-41.8

107.5

117.5

103.5 - 108.5 ft:
light gray drilling
fluid (continued)

S-41, SPT
6+9+14
REC=18", 100%

S-42, SPT
5+7+10
REC=18", 100%
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wet, gray, estimated 5 - 10% shell
fragments, contains mica, highly
weathered shell fragments

122.5 - 132.5 ft: SILTY SAND, fine
grained sand; moist, gray, estimated 5 -
10% shell fragments, contains mica,
highly weathered shell fragments, weak
HCl reaction (with shells), no HCl
reaction (with soil)

128.5 ft: Changes to contains shell
fragments, weak HCl reaction

SP-SM

SM

-46.8122.5

118.5 - 123.5 ft:
gray drilling fluid

128.5 - 133.5 ft:
no solid cuttings

S-43, SPT
7+6+8
REC=18", 100%

S-44, SPT
6+6+10
REC=18", 100%

S-45, SPT
5+8+11
REC=18", 100%
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132.5 - 138.0 ft: SANDY SILT, fine
grained sand; moist, gray, contains mica,
weak HCl reaction, homogenous
structure

138.0 - 142.5 ft: SANDY SILT, fine
grained sand; moist, gray, estimated <5%
shell fragments, contains mica, weak HCl
reaction, hard, highly weathered shell
fragments

142.5 - 147.5 ft: SANDY SILT, fine
grained sand; moist, gray, contains shell
fragments, contains mica, weak HCl
reaction (with shells), no HCl reaction
(with soil)

SM

ML

ML

ML

-56.8

-62.3

-66.8

132.5

138.0

142.5

128.5 - 133.5 ft:
no solid cuttings
(continued)

S-46, SPT
7+10+13
REC=18", 100%

S-47, SPT
3+5+7
REC=18", 100%

S-48, SPT
6+8+11
REC=18", 100%
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147.5 - 182.5 ft: SANDY SILT, fine
grained sand; moist, brownish gray,
contains mica, weak HCl reaction

153.5 ft: Changes to hard, homogenous
structure

ML

ML

-71.8147.5

153.5 - 158.5 ft:
no solid cuttings in
drilling fluid

S-49, SPT
6+10+11
REC=18", 100%

S-50, SPT
5+8+12
REC=18", 100%
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ML

S-51, SPT
6+9+13
REC=18", 100%

S-52, SPT
7+9+11
REC=18", 100%

S-53, SPT
7+8+10
REC=7", 39%
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182.5 - 187.0 ft: SANDY SILT, fine to
medium grained sand; moist, brownish
gray, contains mica, no HCl reaction,
firm, homogenous structure

ML

ML

-106.8182.5

S-54, SPT
5+8+14
REC=18", 100%

S-55, SPT
7+8+11
REC=18", 100%

S-56, SPT
6+8+8
REC=18", 100%
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187.0 - 197.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; wet, brownish gray,
contains shell fragments, contains mica,
no HCl reaction, highly to moderately
weathered shell fragments

197.5 - 207.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; wet, gray, contains mica,
no HCl reaction

ML

SP-SM

SP-SM

-111.3

-121.8

187.0

197.5

S-57, SPT
6+8+13
REC=18", 100%

S-58, SPT
4+7+13
REC=18", 100%

S-59, SPT

MATERIAL DESCRIPTION

B-342Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 15  of  19

SAMPLING
DEPTH

190

195

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



203.5 ft: Changes to moist

207.5 - 212.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains mica,
no HCl reaction

SP-SM

SM

-131.8207.5

198.5 - 203.5 ft:
uniform
resistance, gray
drilling fluid
(continued)

4+6+11
REC=18", 100%

S-60, SPT
5+7+13
REC=18", 100%

S-61, SPT
5+7+11
REC=18", 100%
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212.5 - 242.5 ft: SANDY SILT, fine
grained sand; moist, gray, contains mica,
no HCl reaction, hard, homogenous
structure

218.5 ft: Changes to weak HCl reaction

SM

ML

-136.8212.5

213.5 - 215.0 ft:
sandy silt cuttings

S-62, SPT
6+9+12
REC=18", 100%

S-63, SPT
7+10+14
REC=18", 100%

S-64, SPT
6+8+13
REC=18", 100%
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228.5 ft: Changes to brownish gray

ML

S-65, SPT
7+10+13
REC=18", 100%

S-66, SPT
7+8+12
REC=18", 100%

S-67, SPT
6+9+16
REC=18", 100%
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242.5 - 250.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, firm,
homogenous structure

ML

ML

-166.8

-174.3

242.5

250.0

243.5 - 248.5 ft:
uniform drilling
resistance, gray
drilling fluid

Bottom of Boring at 250.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

S-68, SPT
6+7+15
REC=17", 94%

S-69, SPT
9+11+16
REC=18", 100%
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0.0 - 0.4 ft: ORGANIC SOIL
0.4 - 4.5 ft: POORLY GRADED SAND
WITH SILT, medium grained sand; moist,
orangish brown, no HCl reaction, light
licorice odor

4.5 - 5.9 ft: POORLY GRADED SAND,
medium grained sand; moist, orangish
brown, no HCl reaction

5.9 - 7.0 ft: SILTY SAND, medium
grained sand; moist, orangish brown, no
HCl reaction
7.0 - 12.0 ft: POORLY GRADED SAND
WITH SILT, medium grained sand; moist,
orangish brown with mottles of white, no
HCl reaction

12.0 - 12.9 ft: SILTY SAND, medium
grained sand; moist, orangish brown with
mottles of white, no HCl reaction

12.9 - 14.5 ft: POORLY GRADED SAND
WITH SILT, medium grained sand; moist,
gray, contains mica, no HCl reaction
14.5 - 17.5 ft: SILTY SAND; moist, gray,
contains mica, no HCl reaction

17.5 - 19.0 ft: LEAN CLAY WITH SAND,
fine grained sand; wet, gray, contains
mica, no HCl reaction
19.0 - 22.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
contains mica, no HCl reaction

22.5 - 27.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray, contains mica,
no HCl reaction

SP-SM

SP

SM

SP-SM

SM

SP-SM

SM

CL

SP-SM

CL

82.7

78.6

77.2

76.1

71.1

70.2

68.6

65.6

64.1

60.6

0.4

4.5

5.9

7.0

12.0

12.9

14.5

17.5

19.0

22.5

0.0 ft: Advanced
4-1/4" I.D. HSA to
13.0 ft.

5.0 - 5.9 ft: jar
labeled as S-3A
5.9 - 6.5 ft: jar
labeled as S-3B

12.5 - 12.9 ft: jar
labeled as S-6A
12.9 - 14.0 ft: jar
labeled as S-6B
13.0 ft: Switched
to 3-1/4" O.D.
tricone roller bit
(mud rotary) and
advanced to 250.0
ft.  mixed 12 bags
of bentonite to
110 gallons of
water
13.0 - 15.0 ft:
Uniform drilling
resistance, light
brown drilling
fluid, enountered
water at 14.0 ft.
18.5 - 19.0 ft: jar
labeled as S-8A
19.0 - 20.0 ft: jar
labeled as S-8B
23.5 - 28.5 ft: light
gray drilling fluid

S-1, SPT
WOH/12"+2
REC=10", 71%

S-2, SPT
1+2+3
REC=5", 28%

S-3, SPT
2+2+3
REC=18", 100%

S-4, SPT
2+3+4
REC=15", 83%

S-5, SPT
7+1+2
REC=18", 100%

S-6, SPT
1+2+2
REC=18", 100%

S-7, SPT
WOH+1+3
REC=16", 89%

S-8, SPT
3+4+5
REC=18", 100%

S-9, SPT
2+3+4
REC=18", 100%

---

---

---

Encountered

Start of Day

Start of Day

---

7:00 AM

7:19 AM

13.0'

13.0'

13.0'

14.0'

7.0'

7.5'

7/28

7/29

7/30

Schnabel Representative: D. Cepull

Total Depth: 250.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3 1/4" O.D. Tri-Cone Roller Bit

North: 217037.8 ft   East: 960306.8 ft

Equipment: CME-550

Ground Surface Elevation: 83.1 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: W. Wolfe

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/28/08     Finished: 7/31/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 - 39.5 ft: LEAN CLAY, fine grained
sand; moist, gray, contains mica, no HCl
reaction

32.5 ft: Changes to firm

35.0 ft: Changes to hard

39.5 - 42.0 ft: CLAYEY SAND, fine
grained sand; moist, gray, contains mica,
no HCl reaction

42.0 - 43.0 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, gray, contains
mica, no HCl reaction, hard

43.0 - 44.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray, contains cemented sands,
contains mica, no HCl reaction
44.5 - 47.0 ft: SILTY SAND, fine grained
sand; moist, gray, contains mica, no HCl
reaction
47.0 - 48.0 ft: SILTY SAND, fine grained
sand; moist, gray, contains cemented
sands, contains mica, no HCl reaction
48.0 - 49.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray, estimated 5 - 10% shell fragments,
contains mica, highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)
49.5 - 52.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray, no HCl reaction

52.5 - 57.8 ft: POORLY GRADED SAND
WITH SILT, medium to coarse grained
sand, angular particles; wet, gray,
estimated 30 - 45% shell fragments,
contains mica, highly weathered shell
fragments, strong HCl reaction (with
shells), no HCl reaction (with soil), coarse
sand consists of shell fragments

57.5 ft: Changes to strong HCl reaction
(with shells), weak HCl reaction (with

CL

CL

SC

CL

SP-SM

SM

SM

SP-SM

SP-SM

SP-SM

ML

56.1

43.6

41.1

40.1

38.6

36.1

35.1

33.6

30.6

25.3

27.0

39.5

42.0

43.0

44.5

47.0

48.0

49.5

52.5

57.8

23.5 - 28.5 ft: light
gray drilling fluid
(continued)

32.5 - 35.0 ft:
white drilling fluid

42.5 - 43.0 ft: jar
labeled as S-15A
43.0 - 44.0 ft: jar
labeled as S-15B

45.0 - 47.5 ft:
increased drilling
resistance at 46.0
ft, light gray
drilling fluid
47.5 - 50.0 ft:
uniform drilling
resistance, light
gray drilling fluid
47.5 - 48.0 ft: jar
labeled as S-17A
48.0 - 49.0 ft: jar
labeled as S-17B

57.5 - 57.8 ft: jar
labeled as S-21A

S-10, SPT
3+3+5
REC=18", 100%

S-11, SPT
3+4+4
REC=18", 100%

S-12, SPT
4+5+6
REC=18", 100%

S-13, SPT
4+7+9
REC=18", 100%

S-14, SPT
5+5+7
REC=18", 100%

S-15, SPT
4+9+10
REC=18", 100%

S-16, SPT
8+13+19
REC=18", 100%

S-17, SPT
41+45+35
REC=18", 100%

S-18, SPT
38+50/3"
REC=9", 100%

S-19, SPT
50/3"
REC=3", 100%

S-20, SPT
23+18+19
REC=12", 67%

S-21, SPT
7+6+6
REC=15", 83%
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soil)
57.8 - 64.5 ft: SANDY SILT, fine grained
sand; moist, gray, contains mica, no HCl
reaction
60.0 ft: Changes to weak HCl reaction

63.6 ft: Changes to contains shell
fragments
64.5 - 67.0 ft: SILTY SAND; wet, gray,
contains cemented sands, contains mica,
no HCl reaction (with shells), no HCl
reaction (with cemented sands)

67.0 - 69.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray with mottles of white, estimated
15 - 25% shell fragments, contains mica,
strong HCl reaction (with shells), no HCl
reacton (with soil)

69.5 - 72.0 ft: SILTY SAND, fine to
coarse grained sand, subrounded
particles; wet, gray, estimated 15 - 25%
shell fragments, contains mica, contains
0.1 ft thick cemented sand layer at 71.5
ft, highly weathered shell fragments,
weak HCl reaction (shells), no HCl
reaction (soil)
72.0 - 79.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated 5 - 10% shell fragments,
contains mica, highly weathered shell
fragements, weak HCl reaction (with
shells), no HCl reaction (with soil)

77.5 ft: Changes to estimated 15 - 25%
shell fragments

79.5 - 84.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated <5% shell fragments, contains
mica, highly weathered shell fragements,
weak HCl reaction (with shells), no HCl
reaction (with soil)

82.5 ft: Changes to contains shell
fragments

84.5 - 92.0 ft: POORLY GRADED SAND
WITH SILT; wet, gray, contains shell
fragments, contains mica, highly
weathered shell fragements, weak HCl
reaction (with shells), no HCl reaction
(with soil)

87.5 ft: Changes to homogenous
structure

ML

SM

SP-SM

SM

SP-SM

SP-SM

SP-SM

SP-SM

18.6

16.1

13.6

11.1

3.6

-1.4

-8.9

64.5

67.0

69.5

72.0

79.5

84.5

92.0

57.8 - 59.0 ft: jar
labeled as S-21B
(continued)

65.0 - 67.5 ft:
uniform, but
considerable
drilling resistance,
light gray drilling
fluid
67.5 - 69.5 ft:
uniform drilling
resistance

69.5 - 70.0 ft:
harder drilling
70.0 - 72.5 ft:
uniform drilling
resistance

S-22, SPT
4+4+5
REC=18", 100%

S-23, SPT
4+4+5
REC=18", 100%

S-24, SPT
50/1"
REC=1", 100%

S-25, SPT
7+7+10
REC=18", 100%

S-26, SPT
14+24+20
REC=18", 100%

S-27, SPT
5+4+7
REC=11", 61%

S-28, SPT
4+7+7
REC=18", 100%

S-29, SPT
7+10+19
REC=18", 100%

S-30, SPT
4+5+8
REC=18", 100%

S-31, SPT
5+5+8
REC=18", 100%

S-32, SPT
5+4+7
REC=18", 100%

S-33, SPT
3+4+6
REC=18", 100%

S-34, SPT
3+5+5
REC=18", 100%
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92.0 - 94.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray
with streaks of white, estimated 15 - 25%
shell fragments, contains mica, highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil), contains shell layer at 93.0 ft
94.5 - 102.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; wet, light gray, estimated
15 - 25% shell fragments, contains mica,
moderately weathered shell fragements,
weak HCl reaction (with shells), no HCl
reaction (with soil)
97.5 ft: Changes to estimated <5% shell
fragments, estimated 15 - 25% cemented
sands
100.0 ft: Changes to gray, contains
cemented sands, sands as gravel sized
fragments, weak HCl reaction (with
shells), weak HCl reaction (with soil)
102.0 - 107.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains shell fragments,
contains mica, highly weathered shell
fragements, weak HCl reaction (with
shells), no HCl reaction (with soil)

107.0 - 112.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, estimated 5 - 10% shell
fragments, contains mica, highly
weathered shell fragements, weak HCl
reaction (with shells), no HCl reaction
(with soil)

112.0 - 122.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains mica,
no HCl reaction, homogenous structure

122.5 - 137.0 ft: SILTY SAND, fine
grained sand; moist, gray, contains shell
fragments, contains mica, highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

SP-SM

SP-SM

SP-SM

SP-SM

SM

SM

-11.4

-18.9

-23.9

-28.9

-39.4

94.5

102.0

107.0

112.0

122.5

95.5 ft: hard
drilling

97.0 ft: easy
drilling

98.5 ft: soft drilling

99.5 ft: hard
drilling

102.0 ft: softer
drilling
102.5 - 108.5 ft:
uniform drilling
resistance, marsh
funnel test
performed, 50 sec
drilling fluid

S-35, SPT
5+10+13
REC=18", 100%

S-36, SPT
50/5"
REC=5", 100%

S-37, SPT
50/2"
REC=2", 100%

S-38, SPT
50/5"
REC=5", 100%

S-39, SPT
6+12+20
REC=18", 100%

S-40, SPT
5+7+10
REC=18", 100%

S-41, SPT
5+7+10
REC=18", 100%

S-42, SPT
7+7+10
REC=18", 100%

S-43, SPT
6+10+11
REC=18", 100%
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128.5 ft: Changes to estimated 5 - 10%
shell fragments

133.5 ft: Changes to shell fragments,
contains shell layers at 134.2 ft

137.0 - 142.5 ft: SANDY SILT, fine
grained sand; moist, gray, contains mica,
weak HCl reaction, hard, homogenous
structure

142.5 - 147.5 ft: SILTY SAND, fine
grained sand; moist, gray, estimated <5%
shell fragments, contains mica, highly
weathered shell fragments, weak HCl
reaction (with shells), weak HCl reaction
(with soil)

147.5 - 192.0 ft: SANDY SILT, fine
grained sand; moist, gray, contains mica,
weak HCl reaction

153.5 ft: Changes to no HCl reaction,
homogenous structure

158.5 ft: Changes to weak HCl reaction,
firm

SM

ML

SM

ML

-53.9

-59.4

-64.4

137.0

142.5

147.5

143.5 - 148.5 ft:
uniform drilling
resistance, light
gray drilling fluid

158.5 - 163.5 ft:
gray drilling fluid

S-44, SPT
5+9+21
REC=18", 100%

S-45, SPT
6+7+11
REC=18", 100%

S-46, SPT
6+9+13
REC=18", 100%

S-47, SPT
5+6+12
REC=18", 100%

S-48, SPT
5+8+9
REC=18", 100%

S-49, SPT
6+6+10
REC=18", 100%

S-50, SPT
6+8+10
REC=18", 100%
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163.5 ft: Changes to hard

192.0 - 197.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; moist, gray, estimated 5 -

ML

SP-SM

-108.9192.0

158.5 - 163.5 ft:
gray drilling fluid
(continued)

183.0 - 185.0 ft:
sandy silt cuttings

S-51, SPT
8+9+10
REC=18", 100%

S-52, SPT
5+9+11
REC=18", 100%

S-53, SPT
7+11+12
REC=15", 83%

S-54, SPT
6+9+11
REC=18", 100%

S-55, SPT
4+8+9
REC=18", 100%

S-56, SPT
6+9+12
REC=18", 100%
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10% shell fragments, contains mica,
moderately weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)

197.5 - 202.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains shell fragments,
contains mica, weak HCl reaction (with
shells), no HCl reaction (with soil)

202.5 - 207.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, weak HCl reaction,
homogenous structure

207.5 - 217.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains mica, no HCl
reaction

213.5 ft: Changes to homogenous
structure

217.5 - 227.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains mica,
weak HCl reaction, homogenous
structure

SP-SM

SP-SM

SP-SM

SP-SM

SM

-114.4

-119.4

-124.4

-134.4

197.5

202.5

207.5

217.5

213.5 - 218.5 ft:
uniform drilling
resistance, gray
drilling fluid

S-57, SPT
8+12+15
REC=18", 100%

S-58, SPT
4+7+11
REC=18", 100%

S-59, SPT
5+6+11
REC=18", 100%

S-60, SPT
4+6+9
REC=18", 100%

S-61, SPT
5+5+10
REC=18", 100%

S-62, SPT
6+7+10
REC=18", 100%

S-63, SPT
8+12+13
REC=13", 72%
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227.5 - 232.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains mica, weak HCl
reaction

232.5 - 242.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains mica,
no HCl reaction

242.5 - 250.0 ft: POORLY GRADED
SAND WITH SILT; moist, brownish gray,
contains mica, weak HCl reaction,
homogenous structure

SP-SM

SM

SP-SM

-144.4

-149.4

-159.4

-166.9

227.5

232.5

242.5

250.0

228.5 - 233.5 ft:
brownish gray
drilling fluid

243.5 - 248.5 ft:
uniform drilling
resistance,
brownish gray
drilling fluid, no
solid cuttings

Bottom of Boring at 250.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

S-64, SPT
7+8+12
REC=18", 100%

S-65, SPT
7+9+13
REC=18", 100%

S-66, SPT
6+7+14
REC=18", 100%

S-67, SPT
5+18+13
REC=18", 100%

S-68, SPT
7+10+13
REC=18", 75%
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0.0 - 0.7 ft: Rootmat and topsoil; roots
0.7 - 4.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, light brown, contains roots

2.5 ft: Changes to medium to coarse
grained sand, subrounded particles;
contains gravel, rounded gravel fracture

4.5 - 7.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, light
orangish brown, no HCl reaction,
homogenous structure

7.0 - 8.4 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, orangish brown

8.4 - 9.5 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, light orangish
brown and light brown, no HCl reaction,
soft
9.5 - 19.2 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, gray, contains
mica, no HCl reaction, soft
12.0 ft: Changes to 0.5 inch layer of silty
sand between 13.0 to 13.1 ft

19.2 - 22.0 ft: POORLY GRADED WITH
SILT, fine grained sand; moist, gray,
contains mica, no HCl reaction

22.0 - 27.0 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, gray, no HCl
reaction, hard, homogenous structure

SP-SM

SC

SP-SM

CL

CL

SP-SM

CL

71.6

67.8

65.3

63.9

62.8

53.1

50.3

0.7

4.5

7.0

8.4

9.5

19.2

22.0

0.0 - 2.5 ft:
Advanced 6
inches HSA auger
to 8.0 ft, 0.0 to 2.5
ft, inervaul
uniform drilling
resistance, light
brown cuttings.

7.5 - 8.4 ft: jar
labeled as S-4A
8.0 ft:
encountered
groundwater
switched from 6
1/4 inch HSA to 3
/14 inch O.D.
tricone roller bit
(mud rotary)
8.0 - 10.0 ft:
Advanced 3 inch
O.D. tricone roller
marsh funnel test
performed = 45
sec. bit to 178.5
ft.  8.0 to 10.0 ft
internal uniform
drilling resistance,
light brown drilling
fluid.
8.4 - 9.0 ft: jar
labeled as S-4B
15.0 ft: drilling
fluid changes to
gray
15.1 - 18.5 ft: light
to gray drilling
fluid
18.5 - 22.5 ft:
uniform drilling
resistance light
gray drilling fluid
18.5 - 19.2 ft: jar
labeled S-8A
19.2 - 20.0 ft: jar
labeled S-8B

S-1, SPT
1+1+1
REC=11", 61%

S-2, SPT
2+2+1
REC=14", 78%

S-3, SPT
1+2+3
REC=11", 61%

S-4, SPT
2+2+2
REC=17", 94%

S-5, SPT
2+3+3
REC=18", 100%

S-6, SPT
3+2+4
REC=18", 100%

S-7, SPT
3+3+4
REC=18", 100%

S-8, SPT
4+10+11
REC=15", 83%

S-9, SPT
4+6+9
REC=18", 100%

---

---

---

Encountered

Start of Day

Start of Day

8:59 AM

7:30 AM

7:15 AM

8.0'

8.0'

8.0'

8.0'

3.0'

20.0'

7/16

7/17

7/18

Schnabel Representative: D. Cepull

Total Depth: 250.0 ft

Method: 6 1/4" I.D. Hollow Stem Auger
3 1/4" O.D. Tri-Cone Roller Bit,
6" O.D. Tri-Cone Roller Bit

North: 216976.8 ft   East: 960358 ft   By: Land Survey

Equipment: CME-550; AWJ/NWJ Rods

Ground Surface Elevation: 72.3 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: W. Wolfe

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/16/08     Finished: 7/24/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 - 32.0 ft: SILTY SAND, fine grained
sand; moist, gray, no HCl reaction,
homogenous structure

29.5 ft: Changes to contains mica

32.0 - 34.5 ft: POORLY GRADED SAND
WITH SILT; moist, gray, contains mica,
no HCl reaction, homogenous structure

34.5 - 37.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray, estimated 5 - 10% shell fragments,
contains mica, highly weathered shells,
weak HCl reaction (with shells), no HCl
reaction (with soil)

37.0 - 42.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray, no HCl reaction

40.0 ft: Changes to wet

42.0 - 47.0 ft: WELL GRADED SAND
WITH SILT, fine to coarse grained sand,
subangular particles; moist, gray with
speckles of white, contains mica,
estimated 15 - 25% shell fragments,
highly weathered shell, weak HCl reaction
(with shells), no HCl reaction (with shells)
45.0 ft: Changes to wet, gray with bands
of white

47.0 - 52.0 ft: SANDY SILT, fine grained
sand; moist, gray, contains mica, no HCl
reaction, firm, contains 0.1 ft thick highly
weathered shell fragment layer at 48.2 ft

50.0 ft: Changes to contains shell
fragments, contains mica, no HCl
reaction (with shells or soil)

52.0 - 54.5 ft: SANDY SILT, fine grained
sand; moist, gray, contains mica, no HCl
reaction, contains 0.1 inch layer of fine
cemented sand at 53.1 ft

54.5 - 57.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated 5 - 10% shell fragments, no
HCl reaction (with shells or soil)

57.0 - 59.5 ft: SILTY SAND WITH
GRAVEL, fine grained sand; wet, gray,
contains mica, estimated 15 - 25% shell

CL

SM

SP-SM

SP-SM

SP-SM

SW-SM

ML

ML

SP-SM

SM

45.3

40.3

37.8

35.3

30.3

25.3

20.3

17.8

15.3

27.0

32.0

34.5

37.0

42.0

47.0

52.0

54.5

57.0

22.5 - 25.0 ft: gray
boring sidewalls
"collapsed"
between 0 - 25.0
ft, 6 inches 0.0
tricone roller bit
used to ream
boring between 8
to 25 ft
25.0 - 27.5 ft:
switched to 3 /14
inch tricone roller
bit,  uniform
drilling resistance,
light gray drilling
fluid
32.5 - 35.0 ft:
slightly increased
drilling resistance
between 34.0 and
35.0 ft

52.0 ft: rod chatter
52.5 - 55.0 ft: rod
chatter throughout
entire interval.
New batch of
drilling fluid mixed
for hole, marsh
funnel test
performed 45 sec
drilling fluid
55.0 - 57.5 ft:
uniform drilling
resistance, light
gray drilling fluid

S-10, SPT
4+6+7
REC=18", 100%

S-11, SPT
7+7+8
REC=18", 100%

S-12, SPT
3+4+9
REC=18", 100%

S-13, SPT
9+14+26
REC=18", 100%

S-14, SPT
33+38+50
REC=18", 100%

S-15, SPT
50/6"
REC=6", 100%

S-16, SPT
22+50/5"
REC=11", 100%

S-17, SPT
33+32+40
REC=18", 100%

S-18, SPT
8+14+13
REC=18", 100%

S-19, SPT
3+5+5
REC=18", 100%

S-20, SPT
3+4+4
REC=18", 100%

S-21, SPT
16+50/5"
REC=11", 100%

S-22, SPT
15+6+7
REC=18", 100%

S-23, SPT
4+43+43
REC=18", 100%
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fragments, fine gravel sized highly
weathered shell fragments, weak HCL
reaction (with shells), no HCl reaction
(with soil)
59.5 - 64.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated 5 - 10% shell fragments,
contains mica, highly weathered shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)
62.5 ft: Changes to moist, contains 0.1 ft
shell fragment layers at 62.8 and 63.2 ft

64.5 - 67.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray and white, estimated 15 - 25% shell
fragments, contains mica, white shells,
weak HCl reaction (with shells), no HCl
reaction (with soil)
67.5 - 72.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated <5% shell fragments, highly
weathered shell fragments, no HCl
reaction (with shells), no HCl reaction
(with soil)
70.0 ft: Changes to contains shell
fragments

72.0 - 79.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
contains shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

75.0 ft: Changes to no HCl reaction (with
shells or soil)

79.5 - 82.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated 5 - 10% shell fragments, weak
HCl reaction (with shells), no HCl
reaction (soil), 0.1 ft thick shell layer at
81.0 ft

82.0 - 87.0 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine gravel,
subangular particles; wet, gray, estimated
15 - 25% shell fragments, fine gravel
sized highly weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil), fine gravel is shell
fragments
85.0 ft: Changes to light gray

87.0 - 89.5 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine grained
sand; wet, gray, estimated 15 - 25% shell
fragments, contains mica,  fine gravel
sized highly weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil), fine gravel is shell
fragments

89.5 - 92.0 ft: SILTY SAND, fine grained
sand; wet, gray, contains shell fragments,
contains mica, highly weathered shell

SM

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

SM

SP-SM

12.8

7.8

4.8

0.3

-7.2

-9.7

-14.7

-17.2

-19.7

59.5

64.5

67.5

72.0

79.5

82.0

87.0

89.5

92.0

65.0 - 67.5 ft:
harder drilling
from 67.0 to 67.5
ft

67.5 - 70.0 ft:
uiform drilling
resistance, light
gray drilling fluid

81.0 ft:  shells
oriented 45
degrees to vertical

S-24, SPT
7+4+4
REC=18", 100%

S-25, SPT
4+5+5
REC=18", 100%

S-26, SPT
5+8+9
REC=18", 100%

S-27, SPT
5+5+7
REC=18", 100%

S-28, SPT
5+5+8
REC=18", 100%

S-29, SPT
4+4+5
REC=18", 100%

S-30, SPT
4+3+5
REC=18", 100%

S-31, SPT
3+4+4
REC=17", 94%

S-32, SPT
5+7+12
REC=18", 100%

S-33, SPT
11+50/6"
REC=12", 100%

S-34, SPT
13+47+12
REC=18", 100%

S-35, SPT
14+32+33
REC=18", 100%

S-36, SPT
9+12+12
REC=18", 100%
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fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)
92.0 - 102.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, gray, contains shell fragments,
contains mica, highly weathered shell
fragments, no HCl reaction (with shells or
soil)

98.5 ft: Changes to moist

102.5 - 107.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains shell
fragments, contains mica, weak HCl
reaction (with shells), no HCl reaction
(with soil)

107.5 - 117.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains shell fragments,
contains mica, no HCl reaction (with
shells), weak HCl reaction (with soil)

113.5 ft: Changes to estimated 5 - 10%
shell fragments, highly weathered shell
fragments, weak HCl reaction (with shells
and soil), shell inclusion at 114.6 ft

117.5 - 127.0 ft: SILTY SAND, fine
grained sand; moist, gray, estimated 5 -
10% shell fragments, contains mica,
weak HCl reaction (with shells and soil),
white shell inclusion at 119.7 ft

123.5 ft: Changes to contains shell
fragments, homogenous structure

SP-SM

SM

SP-SM

SM

-30.2

-35.2

-45.2

102.5

107.5

117.5

92.5 - 98.5 ft:
marsh funnel test
performed, 43 sec
drilling fluid

98.5 - 103.5 ft:
uniform drilling
resistance, light
gray drilling fluid

S-37, SPT
6+8+9
REC=18", 100%

S-38, SPT
6+8+11
REC=18", 100%

S-39, SPT
6+10+12
REC=18", 100%

S-40, SPT
8+8+9
REC=18", 100%

S-41, SPT
6+5+7
REC=18", 100%

S-42, SPT
6+8+12
REC=18", 100%

S-43, SPT
5+8+10
REC=18", 100%
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127.0 - 132.5 ft: SANDY SILT, fine
grained sand; moist, grayish brown,
contains mica, weak HCl reaction, hard

132.5 - 137.5 ft: SANDY SILT, fine
grained sand; moist, grayish brown,
contains shell fragments, contains mica,
weak HCl reaction (with shells) , weak
HCl reaction (with soil)

137.5 - 181.0 ft: SANDY SILT, fine
grained sand; moist, grayish brown,
contains mica, no HCl reaction

143.5 ft: Changes to weak HCl reaction

SM

ML

ML

ML

-54.7

-60.2

-65.2

127.0

132.5

137.5

S-44, SPT
7+9+11
REC=18", 100%

S-45, SPT
4+4+8
REC=18", 100%

S-46, SPT
5+7+8
REC=18", 100%

S-47, SPT
6+8+8
REC=18", 100%

S-48, SPT
6+8+12
REC=18", 100%

S-49, SPT
6+7+11
REC=18", 100%

S-50, SPT
6+8+9
REC=18", 100%
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163.5 ft: Changes to homogenous
structure

168.5 ft: Changes to firm

173.5 ft: Changes to hard

181.0 - 191.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, grayish
brown, contains mica, estimated 5 - 10%
shell fragments, weak HCl reaction (with
shells), weak HCl reaction (with soil)
183.5 ft: Changes to gray, contains 0.1 ft
thick brown cemented sand layer at
184.2 ft.

191.0 - 204.0 ft: SILTY SAND, fine
grained sand; moist, gray, contains mica,
weak HCl reaction

ML

SC

SM

-108.7

-118.7

181.0

191.0

163.5 - 168.5 ft:
uniform drilling
resistance, gray
drilling fluid

178.5 - 181.5 ft:
switched to O.D.
tricone roller bit.
Reamed hole with
6 inch O.D.
tricone roller bit
between 25.0 and
151.5 ft
181.5 - 183.5 ft:
pitcher sample
28.2 sec
183.5 - 188.5 ft:
Switched to 3 1/4
inch O.D. tricone
roller bit and
advanced roller bit
to 188.5 ft,
uniform drilling
resistance, gray
drilling fluid

188.5 ft: switched
to 6 inch O.D.
tricone roller bit;
reamed hole with
6 inch O.D.
tricone roller bit
between 183.5
and 191.5 ft
191.5 - 193.5 ft:
pitcher sample

LL = 44
PL = 23
MC = 30.6%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-51, SPT
6+7+9
REC=18", 100%

S-52, SPT
6+7+9
REC=18", 100%

S-53, SPT
5+7+10
REC=8", 44%

S-54, SPT
7+8+10
REC=18", 100%

UD-1, UNDIST
REC=16", 67%

S-55, SPT
6+11+22
REC=16", 89%

S-56, SPT
4+7+18
REC=18", 100%

UD-2, UNDIST
REC=23", 96%
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193.5 ft: Changes to no HCl reaction,
homogenous structure

198.5 ft: Changes to weak HCl reaction

204.0 - 206.0 ft: SANDY FAT CLAY, fine
grained sand; moist, contains mica, no
HCl reaction, homogenous structure

206.0 - 217.5 ft: SILTY SAND, fine
grained sand; moist, contains mica, no
HCl reaction, homogenous structure

217.5 - 221.0 ft: SILTY SAND, fine
grained sand; moist, brownish gray,
contains mica, weak HCl reaction, firm,
homogenous structure

221.0 - 223.5 ft: FAT CLAY WITH
SAND, fine grained sand; moist,
brownish gray, contains mica, weak HCl
reaction, firm, homogenous structure

223.5 - 233.5 ft: SANDY SILT, fine
grained sand; moist, contains mica, no
HCl reaction, firm, homogenous structure

SM

CH

SM

SM

CH

ML

-131.7

-133.7

-145.2

-148.7

-151.2

204.0

206.0

217.5

221.0

223.5

193.0 - 198.5 ft:
switched to 3 1/4
O.D. tricone roller
bit and advanced
roller bit to 198.5
ft, gray silty sand
cuttings
(continued)

198.5 - 201.5 ft:
switched to 6 inch
O.D. tricone roller
bit and advanced
tricone roller bit to
206 ft; reamed
hole between
193.5 and 201.5 ft
201.5 - 203.5 ft:
pitcher sample
38.4 sec, sample
placed in jar and
labeled as UD-3
204.0 - 206.0 ft:
pitcher sample

206.0 ft: switched
to 3 1/4 inch
tricone roller bit
and advanced
roller bit to 208.5
ft
208.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 213.5
ft; reamed hole
between 206.0 to
211.5 ft
211.5 - 213.5 ft:
pitcher sampler
213.5 ft: switched
to 3 1/4 inch O.D.
tricone roller bit
and advanced
roller bit to 218.5
ft, silty sand
cuttings

218.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 221.5
ft; reamed hole
from 213.5 to
221.5 ft
221.5 - 223.5 ft:
pitcher sampler  in
1 minute 22 sec,
500 lb of pressure
required to push
tube (hard
material), 19.5
inch recovery
223.5 ft: switched
to 3 1/4 inch O.D.

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

LL = 81
PL = 25
MC = 47.2%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

LL = 119
PL = 31
MC = 65.5%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-57, SPT
3+5+7
REC=16", 89%

S-58, SPT
4+5+9
REC=10", 56%

UD-3, UNDIST
REC=12", 50%

UD-4, UNDIST
REC=24", 100%

S-59, SPT
5+8+13
REC=18", 100%

S-60, SPT
4+7+9
REC=18", 100%

UD-5, UNDIST
REC=24", 100%

S-61, SPT
5+9+12
REC=18", 100%

S-62, SPT
6+7+11
REC=18", 100%

UD-6, UNDIST

S-63, SPT
5+7+11
REC=18", 100%
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228.5 ft: Changes to soft

231.5 ft: Changes to weak HCl reaction

233.5 - 238.0 ft: SILTY SAND, fine
grained sand; moist, brownish gray,
contains mica, weak HCl reaction, hard,
homogenous structure

238.0 - 241.0 ft: SANDY SILT, fine
grained sand; moist, grayish brown,
contains mica, no HCI reaction, hard,
homogeneous structure

241.0 - 243.5 ft: FAT CLAY; moist,
brownish gray, contains mica, estimated
<5% fine grained sand, weak HCI
reaction, hard, homogeneous structure

243.5 - 250.0 ft: SANDY SILT, fine
grained sand; moist, brownish gray,
contains mica, weak HCl reaction, slight
organic odor

ML

SM

ML

CH

ML

-161.2

-165.7

-168.7

-171.2

-177.7

233.5

238.0

241.0

243.5

250.0

tricone roller bit
and advanced
roller bit to 228.5
ft, no solid
cuttings
228.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 231.5
ft reamed hole
between 223.5
and 231.5 ft
231.5 - 233.5 ft:
pitcher sample
2.97 sec
233.5 ft: switched
to 3 1/4 O.D.
tricone roller bit
and advanced
roller bit to 238.3
ft
233.5 - 238.5 ft:
Advanced 3 1/4
inch O.D. tricone
roller bit to 238.3
ft, uniform drilling
resistance, gray
drilling fluid
238.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 244.5
ft, reamed hole
between 233.5
and 241.5 ft
241.5 - 243.5 ft:
pitcher sample in
52.2 sec
243.5 ft: switched
to 3 1/4 O.D.
tricone roller bit
and advanced
roller bit to 248.5
ft

Bottom of Boring at 250.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

LL = 176
PL = 50
MC = 41.3%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-64, SPT
5+8+12
REC=18", 100%

UD-7, UNDIST
REC=24", 100%

S-65, SPT
5+8+14
REC=16", 89%

S-66, SPT
7+8+12
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-67, SPT
6+10+17
REC=18", 100%

S-68, SPT
7+9+13
REC=18", 75%
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0.0 - 2.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
yellowish red, estimated <5% fine to
coarse gravel, estimated <5% organics,
no HCl reaction, homogenous structure

2.0 - 4.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
yellowish red, estimated <5% mica,
estimated <5% roots, no HCl reaction,
homogenous structure, contains large
(0.5 inch) gray particles, probably grout
that was inside of the augers

4.5 - 5.8 ft: SILTY SAND, fine grained
sand; moist, pinkish gray, estimated 5 -
10% fine to coarse gravel, strong HCl
reaction, homogenous structure

5.8 - 9.5 ft: SILTY SAND, fine grained
sand; moist, olive brown and yellowish
red, strong HCl reaction, homogenous
structure

9.5 - 12.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, olive brown with

SP-SM

SP-SM

SM

SM

CL

67.6

65.1

63.8

60.1

2.0

4.5

5.8

9.5

0.0 - 2.5 ft:
advanced 4 1/4"
ID auger to 10 ft;
0 to 2.5 ft interval:
sand with silt
cuttings, contains
root fragments,
hard drilling;
changes as noted
below, see end of
boring log for
additional remarks

5.0 - 7.5 ft: hand
drilling
5.0 - 5.8 ft: jar
labeled as S-3A
5.8 - 6.5 ft: jar
labeled as S-3B

S-1, SPT
2+2+2
REC=16", 89%

S-2, SPT
3+2+3
REC=18", 100%

S-3, SPT
4+3+3
REC=13", 72%

S-4, SPT
3+4+3
REC=16", 89%

---

---

---

---

---

---

Encountered

Start of Day

Start of Day

Start of Day

Start of Day

Completion

---

7:30 AM

8:00 AM

7:10 AM

7:15 AM

12:00 PM

13.5'

13.5'

13.5'

13.5'

13.5'

13.5'

13.5'

7.0'

22.0'

13.2'

28.0'

28.5'

7/31

8/1

8/4

8/5

8/6

8/6

Schnabel Representative: P. Patrick/K. Bell

Total Depth: 250.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217097.3 ft   East: 960392.9 ft   By: Land Survey

Equipment: CME-75 (Truck); AWJ Rods

Ground Surface Elevation: 69.6 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/31/08     Finished: 8/6/08

Date CavedDepthTime Casing
Groundwater Observations
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mottles of yellowish red, weak HCl
reaction, lensed, clayey sand layers (1 - 3
inches thick), clayey sand tends to be
yellowish red while sandy lean clay tends
to be olive brown

12.5 - 14.0 ft: SANDY LEAN CLAY, fine
grained sand; wet, grayish purple, no HCl
reaction, firm, homogenous structure

14.0 - 16.5 ft: CLAYEY SAND, fine
grained sand; wet, grayish purple,
estimated <5% mica, no HCl reaction,
homogenous structure

16.5 - 18.0 ft: SANDY LEAN CLAY, fine
grained sand; wet, grayish purple, no HCl
reaction, hard, homogenous structure

18.0 - 23.0 ft: FAT CLAY; wet, grayish
pink, no HCl reaction, hard, homogenous
structure

21.0 ft: Changes to lensed, contains
small pockets (< 0.5 in diameter) of
yellowish red sands

23.0 - 25.5 ft: LEAN CLAY; wet, grayish
purple, no HCl reaction, hard,

CL

CL

SC

CL

CH

CL

57.1

55.6

53.1

51.6

46.6

12.5

14.0

16.5

18.0

23.0

10.0 ft: driller
switched to 3 1/2
OD tricone roller
bit (mud rotary)
and advanced to
250 ft
10.0 - 13.5 ft:
olive brown drilling
fluid, easy drilling
silt clumps in
cuttings

13.5 - 16.0 ft: gray
drilling fluid
13.5 - 14.0 ft: jar
labeled as S-6A
14.0 - 15.0 ft: jar
labeled as S-6B

16.0 - 18.5 ft:
easy drilling
16.0 - 16.5 ft: jar
labeled as S-7A
16.5 - 17.5 ft: jar
labeled as S-7B

21.0 - 23.5 ft:
harder drilling

S-5, SPT
4+5+6
REC=18", 100%

S-6, SPT
2+3+3
REC=18", 100%

S-7, SPT
3+3+4
REC=18", 100%

S-8, SPT
3+4+5
REC=18", 100%

S-9, SPT
4+5+7
REC=18", 100%
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homogenous structure, contains 0.5 inch
layer of CLAYEY SAND (SC), wet,
grayish purple at 24.8 ft

25.5 - 26.5 ft: CLAYEY SAND, fine
grained sand; wet, grayish purple, no HCl
reaction, homogenous structure

26.5 - 28.0 ft: SILTY SAND, fine grained
sand; wet, grayish purple, no HCl
reaction, homogenous structure

28.0 - 30.5 ft: SILTY SAND, fine to
medium grained sand; moist, dark gray,
contains mica, no HCl reaction,
homogenous structure, weak
cementation from 28.5 to 30 ft

30.5 - 33.0 ft: SILTY SAND, fine to
medium grained sand; moist, dark gray,
estimated <5% shell fragments, fine to
medium sand size, highly weathered shell

31.8 ft: Changes to light gray, estimated
<5% fine gravel, weak cementation, fine
gravel as cemented sand, weak HCl
reaction with shells, no HCl reaction with
soil

33.0 - 37.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, light gray, estimated 5 - 10% shells,
fine sand sized highly weathered shells,
weak HCl reaction with shells, no HCl
reaction with soil, shells decrease with
depth

CL

SC

SM

SM

SM

SP-SM

44.1

43.1

41.6

39.1

36.6

25.5

26.5

28.0

30.5

33.0

23.5 - 26.0 ft:
uniform drilling
resistance, gray
drilling fluid

26.0 - 28.5 ft:
smooth drilling
26.0 - 26.5 ft: jar
labeled as S-11A
26.5 - 27.5 ft: jar
labeled as S-11B

27.5 ft: Schnabel
representative
switched from P.
Patrick to K. Bell

28.5 - 31.0 ft:
uniform drilling
resistance, harder
drilling

31.0 - 33.5 ft:
slight rig chatter at
33 ft (possible
cemented sand)

33.5 - 36.0 ft:
hard drilling

S-10, SPT
5+8+9
REC=18", 100%

S-11, SPT
3+3+5
REC=18", 100%

S-12, SPT
7+10+13
REC=17", 94%

S-13, SPT
14+50/6"
REC=12", 100%

S-14, SPT
33+50/4"
REC=9", 90%

S-15, SPT
50/5"
REC=5", 100%
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37.5 - 40.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray and light gray, estimated 50 -
100% shells, weak HCl reaction, fine to
medium sand size moderate to highly
weathered shells

40.5 - 43.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, light gray, estimated 15 - 25% shells,
weak HCl reaction, fine to coarse sand
size, fresh to highly weathered shells,
angular coarse sand size shells, contains
a 1-inch layer of SANDY SILT (ML), fine
sand, moist, dark gray, est < 5% shells,
weak HCl with soil and shells, soft at 42.4
ft

43.0 - 48.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, light gray, estimated
<5% shells, contains mica, weak HCl
reaction, firm to hard, homogenous
structure, fine to medium sand size,
moderate to highly weathered shells

46.0 ft: Changes to estimated <5%
organics, (organics are possible cattails),
fine sand size highly weathered shells,
weak HCl reaction with shells, no HCl
reaction with soil

48.0 - 50.5 ft: CLAYEY SAND, fine to
medium grained sand; moist, contains
mica, estimated <5% shells, homogenous
structure, fine to medium sand size, fresh
to highly weathered shells, weak HCl
reaction with shells, no HCl reaction with
soil

SP-SM

SP-SM

SP-SM

CL

SC

32.1

29.1

26.6

21.6

37.5

40.5

43.0

48.0

38.5 - 41.0 ft:
softer drilling at 39
ft , clumps of silty
sand, fine to
medium sand
sized shell
cuttings

41.0 - 43.5 ft:
steadily easier
drilling with depth

43.5 - 46.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

46.0 - 48.5 ft: gray
drilling fluid,
cuttings are clayey
sand, fine to
medium sand, fine
to medium sand
sized shell
cuttings

48.5 - 51.0 ft:
heavy rig chatter
and hard drilling
resistance from
50.5 to 51 ft
(possible
cemented layer)

S-16, SPT
13+11+19
REC=11", 61%

S-17, SPT
28+29+13
REC=11", 61%

S-18, SPT
5+5+7
REC=16", 89%

S-19, SPT
3+3+5
REC=18", 100%

S-20, SPT
3+4+4
REC=18", 100%
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50.5 - 53.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, gray and
brownish gray, estimated <5% shells,
estimated 5 - 10% fine gravel, fine to
medium sand size fresh to highly
weathered shells fine gravel as cemented
sand, subangular to subrounded fine
gravel, weak HCl reaction with shells, no
HCl rection with cemented sand and soil,
moderate to strong cementation

53.0 - 55.5 ft: SILTY SAND, fine to
medium grained sand; wet, light brownish
gray, estimated 5 - 10% shells, estimated
<5% fine gravel, fine sand to fine angular
gravel size fresh to highly weathered
shells, fine gravel as cemented sand,
subrounded to subangular fine gravel,
weak HCl reaction with shells, no HCl
reaction with soil

55.5 - 60.5 ft: SILTY SAND, fine to
medium grained sand; wet, light olive
gray and gray, estimated 15 - 25% shells,
fine to angular coarse sand size, fresh to
highly weathered shells, weak HCl
reaction with shells, no HCl reaction with
soil

58.5 ft: Changes to olive gray and gray,
estimated <5% shells, fine to medium
sand size, fresh to highly weathered
shells

60.5 - 75.5 ft: SILTY SAND, fine to
medium grained sand; wet, dark gray and
gray, estimated 5 - 10% shells, fine sand
to angular fine gravel size fresh to highly
weathered shells, weak HCl reaction with
shells, no HCl reaction with soil

63.5 ft: Changes to shell size increases
with depth

SC

SM

SM

SM

19.1

16.6

14.1

9.1

50.5

53.0

55.5

60.5

51.0 - 53.5 ft:
hard drilling from
51 to 53 ft, soft
drilling from 53 to
53.5 ft

53.5 - 56.0 ft:
heavy rig chatter
at 55.5 ft (possible
cemented sand)

S-21, SPT
50/6"
REC=6", 100%

S-22, SPT
5+10+32
REC=16", 89%

S-23, SPT
9+6+8
REC=10", 56%

S-24, SPT
4+5+7
REC=18", 100%

S-25, SPT
7+8+11
REC=17", 94%

S-26, SPT
5+8+7
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66.0 ft: Changes to estimated <5%
shells, homogenous structure, fine to
medium sand size, moderate to highly
weathered shells

68.5 ft: Changes to olive gray and gray

71.0 ft: Changes to gray and light gray

73.5 ft: Changes to estimated <5%
shells, fine sand size, highly weathered
shells

75.5 - 78.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray,
estimated <5% shell fragments, fine sand
size highly weathered shells, weak HCl
reaction with shells and soil, weak
cementattion from 77.3 to 77.5

SM

SM

-5.975.5

68.5 ft: driller
desanded
mud-tub, driller
added 50 gallons
of clean water
with 1/2 bag of
bentonite to
drilling fluid, driller
flushed hole to
prevent collapse
over the weekend

76.0 - 78.5 ft:
slight rig chatter at
77 ft (possible
cemented sand)

REC=15", 83%

S-27, SPT
6+6+10
REC=18", 100%

S-28, SPT
4+5+8
REC=18", 100%

S-29, SPT
4+5+7
REC=18", 100%

S-30, SPT
4+4+7
REC=18", 100%

S-31, SPT
4+16+14
REC=10", 56%
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78.0 - 83.0 ft: SILTY SAND WITH
GRAVEL, fine to medium grained sand;
wet, gray and light gray, estimated 5 -
10% shells, weak HCl reaction, fine
gravel (subrounded to subangular fine
gravel), fine to angular coarse sand size,
fresh to highly weathered shells,
moderate to strong cementation (fine
gravels), cemented sands increase with
depth

81.0 ft: Changes to estimated 15 - 25%
shells, weak HCl reaction with shells, no
HCl reaction with cemented sand and soil

83.0 - 88.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray and light
gray, estimated 5 - 10% shells, estimated
<5% fine gravel, fine to angular coarse
sand size, fresh to highly weathered
shells, fine gravel as cemented sand,
weak HCl reaction with shells, no HCl
reaction with cemented sand and soil,
weak to moderate cementation

86.0 ft: Changes to gray and olive gray,
estimated <5% shells, fine to medium
sand size, moderate to highly weathered
shells, weak HCl reaction with shells, no
HCl reaction with soil

88.0 - 102.5 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
estimated <5% shells, fine to medium
size fresh to highly weathered shells,
weak HCl reaction with shells, no HCl
reaction with soil; contains a 1-inch layer
of SILT WITH SAND (ML), olive, fine
sand, moist, soft at 88.7 ft, 89 ft and 89.5
ft

SM

SM

SM

SM

-8.4

-13.4

-18.4

78.0

83.0

88.0

76.0 - 78.5 ft:
slight rig chatter at
77 ft (possible
cemented sand)
(continued)

81.0 - 83.5 ft:
slight rig chatter
throughout, hard
drilling, light gray
drilling fluid

83.5 - 86.0 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

86.0 - 88.0 ft: light
gray drilling fluid

88.5 - 93.5 ft: silty
sand, fine to
medium sand and
fine to medium
shell cuttings

S-32, SPT
16+50/5"
REC=11", 100%

S-33, SPT
14+12+40
REC=17", 94%

S-34, SPT
8+11+35
REC=17", 94%

S-35, SPT
20+26+21
REC=17", 94%

S-36, SPT
4+6+9
REC=18", 100%
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93.5 ft: Changes to fine grained sand;
estimated 5 - 10% shells, weak HCl
reaction with shells and soil, shell
decrease with depth

98.5 ft: Changes to estimated <5%
shells, homogenous structure, fine to
medium sand size, moderately to highly
weathered shells, weak HCl reaction with
shells, no HCl reaction with soil

102.5 - 107.5 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
<5% shell fragments, firm, homogenous
structure, fine sand size highly weathered
shells, weak HCl reaction with shells, no
HCl reaction with soil

SM

ML

-32.9102.5

88.5 - 93.5 ft: silty
sand, fine to
medium sand and
fine to medium
shell cuttings
(continued)

93.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling

103.5 - 108.5 ft:
uniform drilling
resistance,
smooth drilling

S-37, SPT
11+9+10
REC=18", 100%

S-38, SPT
4+6+7
REC=18", 100%

S-39, SPT
7+10+11
REC=18", 100%
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107.5 - 117.5 ft: SILTY SAND, fine
grained sand; moist, olive gray, estimated
<5% shells, homogenous structure, fine
to medium sand size moderate to highly
weathered shells, weak HCl reaction with
shells, no HCl reaction with soil

113.5 ft: Changes to fine to medium
grained sand; wet, estimated 5 - 10%
shells, fine sand to angular coarse sand
size fresh to highly weathered shells

117.5 - 137.0 ft: SILTY SAND, fine
grained sand; moist, olive gray and

ML

SM

SM

-37.9

-47.9

107.5

117.5

103.5 - 108.5 ft:
uniform drilling
resistance,
smooth drilling
(continued)

108.5 - 113.5 ft:
slight rig chatter
from 111.0 to
111.5 ft (possible
cemented sand),
olive gray drilling
fluid, clumps of
silty sand, fine to
medium sand and
shells in cuttings

S-40, SPT
6+8+10
REC=18", 100%

S-41, SPT
6+8+14
REC=18", 100%
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greenish brown, estimated <5% shells,
weak HCl reaction, homogenous
structure, fine to medium sand size
moderate to highly weathered shells

123.0 ft: Changes to olive gray and gray,
fine sand size, highly weathered shells

123.5 ft: Changes to olive gray and
grayish brown, fine to medium sand size
moderate to highly weathered shells

SM

118.5 - 123.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, silty sand,
fine to medium
sand and shells in
cuttings

128.5 - 133.5 ft:
olive gray drilling
fluid, marsh
funnel test
performed (41.0
sec drilling fluid)

S-42, SPT
5+6+9
REC=18", 100%

S-43, SPT
7+9+11
REC=18", 100%

S-44, SPT
6+7+9
REC=11", 61%
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133.5 ft: Changes to fine sand size highly
weathered shells

137.0 - 142.5 ft: SILTY SAND, fine
grained sand; moist, olive gray, no HCl
reaction, homogenous structure

142.5 - 177.5 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
<5% shells, weak HCl reaction, hard,
homogenous structure, fine sand size
highly weathered shells

SM

SM

ML

-67.4

-72.9

137.0

142.5

128.5 - 133.5 ft:
olive gray drilling
fluid, marsh
funnel test
performed (41.0
sec drilling fluid)
(continued)

143.5 ft: driller
de-sanded mud
tub, driller flushed
out boring with
new drilling fluid;
next day driller
added ~ 50 gal of

S-45, SPT
6+9+10
REC=18", 100%

S-46, SPT
5+5+8
REC=18", 100%

S-47, SPT
7+9+11
REC=18", 100%
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148.5 ft: Changes to firm

ML

clean water to
drilling fluid and
cleaned out the
hole

148.5 - 153.5 ft:
olive gray drilling
fluid

S-48, SPT
7+10+11
REC=18", 100%

S-49, SPT
7+9+10
REC=18", 100%
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163.5 ft: Changes to olive gray and
grayish brown, lensed, 0.5 to 1.5 inch
pockets of silty sand

ML

163.5 - 168.5 ft:
uniform drilling
resistance,
smooth drilling

S-50, SPT
7+9+12
REC=18", 100%

S-51, SPT
7+9+10
REC=18", 100%

S-52, SPT
7+10+12
REC=18", 100%
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177.5 - 179.3 ft: SILTY SAND, fine
grained sand; moist, olive gray, estimated
<5% shells, weak HCl reaction, fine to
medium sand size moderate to highly
weathered shells

179.3 - 187.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, olive gray and light gray, estimated
15 - 25% shells, fine sand to angular fine
sand size, fresh to highly weathered
shells, weak HCl reaction with shells, no
HCl reaction with soil

183.5 ft: Changes to olive gray and gray,
estimated <5% shells, homogenous
structure, fine sand size highly weathered
shells

ML

SM

SP-SM

-107.9

-109.7

177.5

179.3

173.5 - 178.5 ft:
clumps of sandy
silt and fine sand
in cuttings

178.5 - 179.3 ft:
jar labeled as
S-54A
178.5 ft: harder
drilling
179.3 - 180.0 ft:
jar labeled as
S-54B

183.5 ft: driller
rods  clogged with
sand, silt and
shells, driller took
off 35 ft of rods
and flushed out
the remaining
rods

S-53, SPT
8+9+11
REC=18", 100%

S-54, SPT
4+10+13
REC=18", 100%

S-55, SPT
7+10+14
REC=18", 100%
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187.5 - 212.5 ft: SILTY SAND, fine
grained sand; wet, olive gray, estimated
<5% shells, weak HCl reaction,
homogenous structure, fine sand size,
highly weathered shells

SP-SM

SM

-117.9187.5

188.5 - 193.5 ft:
silty sand and fine
sand cuttings

198.5 ft: driller

S-56, SPT
4+7+10
REC=18", 100%

S-57, SPT
5+7+11
REC=18", 100%

S-58, SPT
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203.0 ft: Changes to fine to medium sand
size moderate to highly weathered shells

208.5 ft: Changes to fine sand size highly
weathered shells

SM

desanded mud
tub, added ~ 25
gals to drilling fluid
and flushed hole
with new drilling
fluid

208.5 ft: marsh
funnel test
performed (41 sec
drilling fluid)

6+8+10
REC=18", 100%

S-59, SPT
7+8+13
REC=18", 100%

S-60, SPT
7+9+12
REC=18", 100%
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212.5 - 250.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
<5% shells, weak HCl reaction, firm,
homogenous structure, fine sand size
highly weathered shells

SM

ML

-142.9212.5

223.5 ft: driller
emptied mud tub
of all drilling fluid
(too thick for
pump), driller
mixed 2 bags of
bentonite with 150
gals of water
(drilling fluid)
223.5 - 228.5 ft:
light gray drilling
fluid

S-61, SPT
6+10+12
REC=18", 100%

S-62, SPT
6+9+11
REC=18", 100%

S-63, SPT
6+9+11
REC=18", 100%
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ML

223.5 - 228.5 ft:
light gray drilling
fluid (continued)

228.5 - 233.5 ft:
olive gray drilling
fluid

233.5 - 238.5 ft:
slightly harder
drilling

238.5 - 243.5 ft:
uniform drilling
resistance,
smooth drilling

S-64, SPT
6+10+15
REC=18", 100%

S-65, SPT
7+12+17
REC=18", 100%

S-66, SPT
7+13+19
REC=18", 100%
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ML

-180.4250.0

238.5 - 243.5 ft:
uniform drilling
resistance,
smooth drilling
(continued)

Bottom of Boring at 250.0 ft.
Boring backfilled with cuttings upon completion.

S-67, SPT
8+10+14
REC=18", 100%

S-68, SPT
6+10+15
REC=18", 100%
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0.0 - 0.5 ft: Rootmat and topsoil
0.5 - 7.0 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subangular particles; moist, brown, no
HCl reaction
2.0 ft: Changes to brown and light brown,
estimated <5% fine gravel, contains
roots, subangular gravel

5.0 ft: Changes to estimated <5%, lean
clay

7.0 - 9.5 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subangular particles; moist, light gray and
orangish brown, estimated <5% fine
gravel, no HCl reaction, angular gravel

9.5 - 12.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, light gray with
mottles of brownish orange, no HCl
reaction, iron oxidation mottles

12.5 - 17.0 ft: LEAN CLAY; moist, dark
gray, contains mica, no HCl reaction

17.0 - 24.0 ft: LEAN CLAY; moist, dark
gray, contains mica, no HCl reaction, firm

24.0 - 27.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,

SP

SP

CL

CL

CL

SP-SM

61.3

54.8

52.3

49.3

44.8

37.8

0.5

7.0

9.5

12.5

17.0

24.0

0.0 ft: Advanced
4-1/4" I.D. HSA to
14.5 ft.  0.0 to 2.5
ft interval uniform
drilling resistance,
smooth drilling,
brown cuttings.

5.0 ft: Photograph
for S-3 contains
S-2 information

7.5 - 10.0 ft:
brownish orange
cuttings

14.5 ft: Switch to
3-1/2" O.D.
tricone roller bit
(mud rotary) and
advanced to 100.0
ft, one bag of
bentonite mixed
with 125 gallons
of water for mud
mix
14.5 ft: Uniform
drilling resitance,
smooth drilling,
gray drilling fluid.

23.5 - 24.0 ft: Jar
labeled as S-8A

S-1, SPT
1+2+2
REC=9", 50%

S-2, SPT
1+2+3
REC=11", 61%

S-3, SPT
2+2+2
REC=13", 72%

S-4, SPT
6+10+10
REC=11", 61%

S-5, SPT
1+2+3
REC=18", 100%

S-6, SPT
2+4+4
REC=18", 100%

S-7, SPT
4+8+11
REC=18", 100%

S-8, SPT
7+10+15
REC=18", 91%

---

81.0'

Encountered

Completion

10:27 AM

3:00 PM

13.5'

14.5'

13.5'

8.6'

7/1

7/1

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217206.4 ft   East: 960400.4 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo); AWJ Rods

Ground Surface Elevation: 61.8 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/1/08     Finished: 7/1/08

Date CavedDepthTime Casing
Groundwater Observations
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dark gray, no HCl reaction

27.0 - 32.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, dark
gray, estimated 5 - 10% shell fragments,
coarse sand to fine gravel size fresh shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

32.0 - 39.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, light gray, estimated 5 - 10% shell
fragments, coarse sand to medium gravel
size fresh shell fragments, strong HCI
reaction (with shells), strong HCI
reaction, (with soil)

39.0 - 42.0 ft: LEAN CLAY; moist, dark
gray, estimated <5% fine grained sand,
estimated <5% shell fragments, contains
mica, firm, fresh shell fragments, strong
HCI reaction (with shells), strong HCI
reaction (with soil)

42.0 - 48.0 ft: LEAN CLAY; moist, dark
gray, estimated <5% fine grained sand,
estimated <5% shell fragments, fine
gravel size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reactions (with soil)

48.0 - 52.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated <5% shell fragments, fine to
medium gravel size fresh shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

52.0 - 57.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, dark
gray, estimated 15 - 25% shell
fragments, fine gravel size fresh shell
fragments, strong HCI reaction (with
shells) weak HCI reaction (with soil)

57.0 - 62.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, estimated <5% shell fragments,

SP-SM

SP-SM

SP-SM

CL

CL

SP-SM

SP-SM

SP

34.8

29.8

22.8

19.8

13.8

9.8

4.8

27.0

32.0

39.0

42.0

48.0

52.0

57.0

24.0 - 25.0 ft: Jar
labled as S-8B
23.5 - 28.5 ft:
Increasing drilling
resistance with
depth  added mud
thinner at 25.0 ft
(continued)

33.5 - 38.5 ft:
Uniform drilling
resistance,
smooth drilling

38.5 - 39.0 ft: Jar
labeled as S-11A
39.0 - 40.0 ft: Jar
labeled as S-11B

46.0 - 48.0 ft: Bit
chatter

48.5 - 53.5 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

S-9, SPT
19+50/5"
REC=8", 73%

S-10, SPT
15+26+25
REC=14", 78%

S-11, SPT
4+7+7
REC=18", 100%

S-12, SPT
3+8+50
REC=18", 100%

S-13, SPT
7+5+12
REC=18", 100%

S-14, SPT
3+5+6
REC=4", 22%
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contains 5 -10 % fine to medium gravel,
coarse sand to medium gravel size highly
weathered shell fragments, gravel is
cemented sand, strong HCI reaction (with
shells)

62.0 - 67.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, dark gray, estimated <5% shell
fragments, Coarse sand to fine gravel
size highly weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction. (with soil)

67.0 - 72.0 ft: SILTY SAND, fine to
medium grained sand; wet, dark gray,
estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, strong HCI reaction, (with
shells), weak HCI reaction (with soil)

72.0 - 77.0 ft: SILTY SAND, fine to
medium grained sand; wet, estimated 5 -
10% shell fragments, Coarse sand to fine
gravel size moderatley to highly
weathered shell fragments, strong HCI
reaction (with shells), weak HCI reaction
(with soil)

77.0 - 82.0 ft: CLAYEY SAND, fine to
medium grained sand; wet, dark gray,
estimated 15 - 25% shell fragments, fine
to medium gravel size fresh shell
fragments, contains a 2 inch layer of fine
to coarse gravel, (as cemented sands) at
79.8 ft, strong HCI reaction (with shells),
strong HCI reaction (with soil)

82.0 - 87.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, dark
gray, estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, weak HCI reaction (with
shells), weak HCI reaction (with soil)

87.0 - 92.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, estimated
<5% shell fragments, medium to coarse
sand size highly weathered shell
fragments, strong HCI reaction (with
shells), strong HCI reaction (with soil)

SP

SP-SM

SM

SM

SC

SP-SM

CL

SP-SM

-0.2

-5.2

-10.2

-15.2

-20.2

-25.2

-30.2

62.0

67.0

72.0

77.0

82.0

87.0

92.0

58.5 - 60.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid
(continued)

68.5 - 70.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

78.5 - 83.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid

88.5 - 90.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

S-15, SPT
27+15+12
REC=10", 56%

S-16, SPT
5+5+10
REC=18", 100%

S-17, SPT
5+6+8
REC=18", 100%

S-18, SPT
7+11+18
REC=18", 100%

S-19, SPT
8+7+31
REC=18", 100%

S-20, SPT
7+10+15
REC=18", 100%

S-21, SPT
10+17+10
REC=18", 100%
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92.0 - 97.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, estimated <5% shell
fragments, coarse sand to fine gravel size
moderately weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

97.0 - 100.0 ft: SILTY SAND, fine
grained sand; moist, dark gray, weak HCl
reaction

SP-SM

SM

-35.2

-38.2

97.0

100.0
Bottom of Boring at 100.0 ft.
Boring backfilled with bentonite and cement grouting using a tremie upon completion.

S-22, SPT
5+8+11
REC=18", 100%

S-23, SPT
9+9+12
REC=18", 100%
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0.0 - 0.3 ft: Topsoil; roots

0.3 - 2.0 ft: SILTY SAND, fine to medium
grained sand; moist, dark brown,
estimated 15 - 25% roots, no HCl
reaction
1.0 ft: Changes to light yellowish brown,
estimated 5 - 10% roots

2.0 - 4.5 ft: SANDY LEAN CLAY, fine to
medium grained sand; moist, light
yellowish brown with mottles of light gray,
estimated <5% roots, no HCl reaction

4.5 - 8.1 ft: SANDY LEAN CLAY, fine to
medium grained sand; moist, light gray
with bands of brownish orange, no HCl
reaction, <1/4 inch layer of fine sand,
layers are brownish orange. Contains 1
inch layer of lean clay with sand at 7.9 ft,
moist, dark gray, no HCl, firm

8.1 - 8.8 ft: SILTY SAND, fine to medium
grained sand; moist, brownish olive with
mottles of light gray

8.8 - 9.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, no HCl
reaction, firm

9.5 - 12.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;

SM

CL

CL

SM

CL

SP-SM

59.9

58.2

55.7

52.1

51.4

50.7

0.3

2.0

4.5

8.1

8.8

9.5

0.0 - 2.5 ft:
Advanced 6 1/4
inch I.D. HSA to
12.5 ft; 0.0 to 2.5
ft interval uniform
drilling resistance,
smooth drilling.

7.5 - 8.1 ft: jar
labeled as S-4A

8.1 - 8.8 ft: jar
labeled as S-4B

S-1, SPT
1+1+1
REC=14", 78%

S-2, SPT
2+2+5
REC=7", 39%

S-3, SPT
3+4+6
REC=13", 72%

S-4, SPT
2+3+6
REC=14.5", 81%

---

13.9'

---

75.0'

---

---

---

Encountered

Start of Day

Start of Day

Start of Day

Start of Day

Start of Day

Completion

---

7:20 AM

7:11 AM

8:35 AM

7:04 AM

7:10 AM

10:40 AM

10.0'

13.5'

13.5'

13.5'

13.5'

13.5'

13.5'

11.0'

-0.7'

7.8'

12.2'

8.5'

7.0'

7.4'

7/16

7/17

7/18

7/21

7/22

7/23

7/23

Schnabel Representative: W. Bradfield

Total Depth: 200.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger,
3 1/2" O.D. Tri-Cone Roller Bit

North: 217214.2 ft   East: 960531.8 ft   By: Land Survey

Equipment: CME-75 (ATV); AWJ Rods

Ground Surface Elevation: 60.2 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: M. Lark

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/16/08     Finished: 7/23/08

Date CavedDepthTime Casing
Groundwater Observations
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moist, dark gray, estimated 5 - 10% silt,
contains mica, no HCl reaction, 2 layers
of sandy lean clay, dark gray from 10.0 -
10.1 ft and 3/4 inch thick layer at 11.4 ft

12.0 - 14.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction, hard

14.5 - 17.0 ft: LEAN CLAY WITH SAND;
moist, dark gray, contains mica, no HCl
reaction, hard

17.0 - 20.3 ft: CLAYEY SAND, fine to
medium grained sand; moist, dark gray,
contains mica, no HCl reaction,
homogenous structure

20.3 - 21.1 ft: SANDY LEAN CLAY, fine
to medium grained sand; moist, dark
gray, contains mica, no HCl reaction,
hard

21.1 - 23.2 ft: CLAYEY SAND, fine to
coarse grained sand, subrounded to
subangular particles; moist, dark gray,
estimated <5% cemented sands, no HCl
reaction (with soil), no HCl reaction (with
cemented sands)

22.5 ft: Changes to coarse grained sand

23.2 - 27.0 ft: SILTY SAND, fine to

SP-SM

CL

CL

SC

CL

SC

SM

48.2

45.7

43.2

39.9

39.1

37.0

12.0

14.5

17.0

20.3

21.1

23.2

12.5 ft: switched
to 3 1/2 inch O.D.
tricone roller bit
(mud rotary) and
advanced to 200
ft; mix 25 lbs
bentonite with 100
gal water
12.5 - 15.0 ft:
uniform drilling
resistance,
smooth drilling,
light brownish
gray drilling fluid
15.0 - 17.5 ft:
Light gray drilling
fluid

20.0 - 20.3 ft: jar
labeled as S-9A
20.3 - 21.1 ft: jar
labeled as S-9B

21.1 - 21.5 ft: jar
labeled as S-9C

22.5 - 23.2 ft: jar
labeled as S-10A

S-5, SPT
2+7+7
REC=16", 89%

S-6, SPT
3+4+8
REC=18", 100%

S-7, SPT
4+7+9
REC=18", 100%

S-8, SPT
3+3+4
REC=18", 100%

S-9, SPT
3+7+11
REC=18", 100%

S-10, SPT
9+16+50/5"
REC=17", 100%
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coarse grained sand, subangular
particles; moist, dark gray, estimated 15 -
25% cemented sands, estimated <5%
shell fragments, moderate cementation,
subangular fine gravel, highly weathered
shell fragments, weak HCl reaction (with
shells and cemented sands), no HCl
reaction (with soil)
25.0 ft: Changes to coarse grained sand,
angular particles; dark gray with light
brownish white, estimated 15 - 25% shell
fragments, estimated <5% cemented
sands, strong cementation, coarse sand
size moderately weathered to fresh shell
fragments, no HCl reaction (with soil),
strong HCl reaction (with shells), weak
HCl reaction (with cemented sands)

27.0 - 32.0 ft: POORLY GRADED SAND
WITH SILT, fine and coarse grained
sand; wet, dark gray with speckles of
white, estimated 5 - 10% shell fragments,
angular coarse sand, coarse sand sized
highly to moderately weathered shell
fragments, no HCl reaction (with shells),
strong HCl reaction (with soil)

30.0 ft: Changes to fine to medium
grained sand; gray, estimated <5% shell
fragments, medium sand sized
moderately weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)

32.0 - 39.5 ft: SILTY SAND, fine and
coarse grained sand, angular particles;
wet, gray, estimated 50 - 100% shell
fragments, angular fine gravel, brownish
white and black shells, medium to coarse
sand and fine gravel size moderately
weathered to fresh shell fragments,
strong HCl reaction (with shells), no HCl
reaction (with soil)

35.0 ft: Changes to estimated 50 - 100%
shell fragments, coarse sand sized

SM

SP-SM

SM

33.2

28.2

27.0

32.0

23.2 - 24.0 ft: jar
labeled as S-10B
(continued)
23.5 ft: increased
drilling resistance,
harder drilling
(possible
cemented sand)
added 25 lbs
bentonite
25.0 - 30.0 ft:
Hard drilling

30.0 ft: Added 25
lbs bentonite

32.5 - 35.0 ft:
Hard drilling

S-11, SPT
36+47+42
REC=17", 94%

S-12, SPT
40+50/4.5"
REC=9.5", 90%

S-13, SPT
50+50/4"
REC=9.5", 95%

S-14, SPT
14+29+29
REC=11.5", 64%

S-15, SPT
13+14+15
REC=11.5", 64%
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38.2 ft: Changes to moist, dark gray with
light brownish white, estimated 15 - 25%
shell fragments, medium to coarse sand
and fine gravel sizes shell fragments,
highly to moderately weathered shell
fragments, weak to strong  HCl reaction
(with shells), no HCl reaction (with soil)
39.5 - 42.0 ft: SANDY SILT, fine grained
sand; moist, dark greenish gray, contains
mica, weak HCl reaction, homogenous
structure

42.0 - 48.4 ft: SILTY SAND, fine to
coarse grained sand, subangular to
angular particles; moist, greenish gray,
estimated 50 - 100% cemented sands,
moderate cementation, no HCl reaction
(with soil), no HCl reaction (with
cemented sand), coarse sand and
cemented sands fracture

47.5 ft: Changes to light brownish gray,
estimated 15 - 25% shell fragments,
angular fine gravel, with light brown and
black coarse sand to fine gravel sized
fresh shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)
48.1 ft: Changes to wet
48.4 - 50.8 ft: CLAYEY SAND, fine to
coarse grained sand, angular to
subrounded particles; moist, light gray
and dark gray, estimated 30 - 45% shell
fragments, organic odor, strong
cementation, dark gray cemented sands,
medium to coarse and fine gravel sized

SM

ML

SM

SC

20.7

18.2

11.8

39.5

42.0

48.4

37.5 - 38.2 ft: jar
labeled as S-16A

38.2 - 39.0 ft: jar
labeled as S-16B

39.0 ft: easier
drilling with
uniform drilling
resistance

40.0 - 42.5 ft:
Smooth drilling,
sand

42.5 - 45.0 ft:
Very hard drilling
with
grinding/scraping
slow penetration
rate
42.5 ft: harder
drilling with rig
chatter

45.0 - 47.5 ft:
Very hard drilling
with rig chatter,
slow penetration
rate; at 46 ft,
eaiser drilling, no
chatter, slower
penetration rate

47.5 - 50.0 ft:
Intermittent (6")
zones of hard
drilling with rig
chatter and easier
drilling with little
resistance, gray
drilling fluid

S-16, SPT
7+4+4
REC=17", 94%

S-17, SPT
3+2+4
REC=18", 100%

S-18, SPT
50/1.5"
REC=1.5", 100%

S-19, SPT
50/4"
REC=0", 0%

S-20, SPT
12+6+44
REC=18", 100%

S-21, SPT
4+3+4
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highly weathered to fresh shell
fragments, strong HCl reaction (with soil),
strong HCl reaction (with cemented
sands), coarse sand and fine gravel sized
cemented sands fracture
50.0 ft: Changes to angular particles;
wet, gray with light brownish white,
angular fine gravel, strong HCl reaction
(with shells), no HCl reaction (with soil)
50.8 - 62.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles;
wet, dark gray with streaks of light
brownish white, estimated 15 - 25% shell
fragments, angular fine gravel, coarse
sand to fine gravel sized moderately
weathered to fresh shell fragments,
strong HCl reaction (with shells), no HCl
reaction (with soil)
52.5 ft: Changes to estimated 15 - 25%
shell fragments, medium to coarse sand
and fine to coarse gravel sized highly
weathered to fresh shell fragments

55.0 ft: Changes to dark gray with
brownish white, shell fragments

57.5 ft: Changes to angular to
subrounded particles; dark gray with
speckles of light brownish white,
estimated 5 - 10% shell fragments

60.0 ft: Changes to angular particles;
medium to coarse sand sized shell
fragments

62.0 - 69.5 ft: SILTY SAND, fine to
coarse grained sand; wet, dark gray with
speckles of light brownish white,
estimated 5 - 10% shell fragments,
medium to coarse sand sized highly
weathered to fresh shell fragments, weak
to strong HCl reaction (with shells), no
HCl reaction (with soil)

SC

SM

SM

9.4

-1.8

50.8

62.0

50.0 - 52.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)
50.0 - 50.8 ft: jar
labeled as S-12A
50.8 - 51.5 ft: jar
labeled as S-12B

55.0 - 57.5 ft:
Gray drilling fluid

60.0 - 62.5 ft:
Uniform drilling
resistance smooth
drilling, gray
drilling fluid,

REC=18", 100%

S-22, SPT
3+4+4
REC=18", 100%

S-23, SPT
6+6+8
REC=18", 100%

S-24, SPT
3+3+6
REC=18", 100%

S-25, SPT
4+5+8
REC=18", 100%

S-26, SPT
3+3+7
REC=18", 100%
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65.0 ft: Changes to fine to medium
grained sand; dark gray with speckles of
white, highly weathered shell fragments,
weak HCl reaction (shells), no HCl
reaction (soil)

67.5 ft: Changes to gray with speckles of
white, estimated <5% shell fragments,
highly to moderately weathered shell
fragments, weak to strong HCl reaction
(with shells), no HCl reaction (with soil)

69.5 - 72.0 ft: SANDY SILT, fine to
coarse grained sand, angular particles;
moist, gray with streaks of light brownish
white, estimated 15 - 25% shell
fragments, hard, subangular to angular
fine gravel, medium to coarse sand and
fine gravel sized highly weathered to
fresh shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)
70.6 ft: Changes to estimated 30 - 45%
shell fragments

72.0 - 75.4 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
subangular to angular particles; wet, gray
with speckles of white, estimated 15 -
25% cemented sands, estimated 15 -
25% shell fragments, moderate
cementation, subangular coarse gravel,
coarse sand and coarse gravel as
cemented sand, medium to coarse sand
sized  shell fragments, strong HCl
reaction (with shells and cemented
sands)

75.0 ft: Changes to angular particles;
light gray, angular fine gravel
75.4 - 81.2 ft: SILTY SAND, fine to
coarse grained sand, angular particles;
wet, light gray with speckles of grayish
white, medium to coarse sand and fine
gravel sized highly weathered to fresh
shell fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)

SM

ML

SM

SM

-9.3

-11.8

-15.2

69.5

72.0

75.4

72.0 ft: increased
resistance with rig
chatter, slightly
harder drilling
72.5 - 75.0 ft:
Hard drilling with
rig chatter
(possibly
cemented sands)

75.0 - 77.5 ft:
Hard drilling with
slight rig chatter
75.0 - 75.4 ft: jar
labeled as S-31A
75.4 - 76.5 ft: jar
labeled as S-31B
75.5 ft: drilling
became easier,
uniform drilling
resistance,
smooth drilling

S-27, SPT
3+3+5
REC=18", 100%

S-28, SPT
2+3+3
REC=18", 100%

S-29, SPT
4+5+10
REC=18", 100%

S-30, SPT
50/4"
REC=4", 100%

S-31, SPT
42+9+6
REC=17.5", 97%
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77.5 ft: Changes to angular to
subrounded particles; wet, gray with
streaks of white, estimated 15 - 25%
shell fragments, estimated 5 - 10%
cemented sands, coarse sand and fine
gravel as cemented sands, strong HCl
reaction (with cemented sands)

81.2 - 84.5 ft: POORLY GRADED WITH
SILT, fine to coarse grained sand,
angular to subangular particles; wet, dark
gray with speckles of white, estimated 5 -
10% shell fragments, medium to coarse
sand sized highly to moderately
weathered shelll fragments, weak to
strong HCI reaction (with shells), no HCl
reaction (with soil)

84.5 - 86.1 ft: SILTY SAND, fine to
coarse grained sand, angular to
subangular particles; moist, gray with
streaks of brownish white, estimated 15 -
25% shell fragments, medium to coarse
sand sized highly to moderately
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)
86.1 - 87.0 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
angular to subrounded particles; moist,
gray with streaks of light brownish white,
estimated 30 - 45% shell fragments,
estimated 15 - 25% cemented sands,
weak cementation, medium to coarse
sand and fine gravel sized moderately
weathered shell fragments, coarse sand
and fine gravel sized cemented sands,
strong HCl reaction (with shells and
cemented sand), weak HCl reaction (with
soil)
87.0 - 94.0 ft: SILTY SAND, fine grained
sand; moist, gray with streaks of white,
estimated <5% shell fragments, contains
mica, highly weathered shell fragments
weak HCl reaction (with shells), no HCl
reaction (with soil), contains small (1/8
inch to 1/4 inch) pockets of silt thoughout
sample

SM

SP-SM

SM

SM

SM

-21.0

-24.3

-25.9

-26.8

81.2

84.5

86.1

87.0

80.0 - 81.2 ft: jar
labeled as S-33A

81.2 - 81.5 ft: jar
labeled as S-33B

85.0 - 90.0 ft:
Harder drilling, rig
chatter
85.0 - 86.1 ft: jar
labeled as S-34A

86.1 - 86.5 ft: jar
labeled as S-34B

87.0 ft: Drilling
became easier

S-32, SPT
15+11+17
REC=17", 94%

S-33, SPT
6+8+11
REC=16", 89%

S-34, SPT
5+9+50/5.5"
REC=17", 97%

S-35, SPT
5+7+8
REC=18", 100%
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94.0 - 98.5 ft: SANDY SILT, fine grained
sand; moist, dark greenish gray with
speckles of light brownish white,
estimated <5% shell fragments, contains
mica, hard, highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

98.5 - 114.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles;
moist, dark greenish gray with streaks of
light brownish white, estimated 5 - 10%
shell fragments, contains mica, medium
to coarse sand sized highly weathered to
fresh shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

SM

ML

SM

-33.8

-38.3

94.0

98.5

95.0 ft: Add 20 lbs
powdered
bentonite to 20 gal
water

103.3 ft: Drilling
became harder
with rig chatter
(possible shell
fragments)

S-36, SPT
7+10+11
REC=18", 100%

S-37, SPT
4+7+9
REC=18", 100%
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105.0 ft: Changes to subangular to
angular particles; estimated 30 - 45%
shell fragments

109.0 ft: Changes to highly to moderately
weathered shell fragments

110.0 ft: Changes to dark greenish gray
with speckles of light grayish white,
estimated 5 - 10% shell fragments

114.0 - 119.0 ft: SANDY SILT, fine
grained sand; moist, dark greenish gray
with speckles of light brownish white,
estimated 5 - 10% shell fragments, hard,
medium to coarse sand sized highly to
moderately weathered shell fragments,
strong HCl reaction (with shells), weak
HCl reaction (with soil)

SM

ML

-53.8114.0

104.0 ft: Drilling
became easier,
uniform drilling
resistance

110.0 - 115.0 ft:
Light gray drilling
fluid cuttings are
silty sand

115.0 - 120.0 ft:
gray drilling fluid

S-38, SPT
5+7+11
REC=12", 67%

S-39, SPT
4+7+8
REC=18", 100%

S-40, SPT
6+8+12
REC=18", 100%
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119.0 - 124.0 ft: SILTY SAND, fine
grained sand; moist, olive gray with
speckles of light brownish white,
estimated <5% shell fragments, contains
mica, highly weathered shell fragments,
strong HCl reaction (with shells), strong
HCl reaction (with soil)

124.0 - 129.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
<5% shell fragments, contains mica, firm,
homogenous structure, medium sand
sized highly weathered shell fragments,
weak HCl reaction (with shells), weak
HCl reaction (with soil)

129.0 - 134.0 ft: SILTY SAND, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, homogenous
structure

ML

SM

ML

SM

-58.8

-63.8

-68.8

119.0

124.0

129.0

115.0 - 120.0 ft:
gray drilling fluid
(continued)

120.0 - 125.0 ft:
Clumps of firm
gravel and silty
sand/silty sand
with fine to coarse
sized shell
fragments in
cuttings

S-41, SPT
5+8+8
REC=18", 100%

S-42, SPT
4+5+8
REC=18", 100%

S-43, SPT
5+6+8
REC=18", 100%
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134.0 - 139.0 ft: SANDY SILT, fine
grained sand; moist, olive gray with
speckles of white, estimated <5% shell
fragments, contains mica, firm,
homogenous structure, highly to
moderately weathered shell fragments,
strong HCl reaction (with shells and soil)

139.0 - 169.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, firm,
homogenous structure, contains
manganese, weak HCl reaction

SM

ML

ML

-73.8

-78.8

134.0

139.0

135.0 - 140.0 ft:
Olive gray drilling
fluid, sandy silt
cuttings

140.0 - 145.0 ft:
Light olive gray
drilling fluid

141.5 ft: Drilling
mud consistently
thinning out
during drilling,
pumped out all
drilling fluid in
mud tub and
mixed a new batch
of drilling mud (63
lbs. powered
bentonite to 100
gal water)

S-44, SPT
5+6+10
REC=18", 100%

S-45, SPT
6+8+12
REC=18", 100%
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149.0 ft: Changes to olive gray, weak HCl
reaction, firm

ML

150.0 - 155.0 ft:
silty sand and
contain medium
sand sized shell
fragments in
cuttings

155.0 - 160.0 ft:
clumps of fine
sandy silt/silty
sand and some
medium to coarse
sized shell
fragments in
cuttings

S-46, SPT
5+8+10
REC=18", 100%

S-47, SPT
6+7+10
REC=18", 100%

S-48, SPT
6+9+11
REC=18", 100%
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169.0 - 179.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray
with streaks of light brownish white,
estimated 5 - 10% shell fragments,
contains mica, medium to coarse sized
highly weathered to fresh shell
fragments, strong HCl reacation (with
shells), weak HCl reaction (with soil)

170.8 ft: Changes to estimated 15 - 25%
shell fragments, medium to fine gravel
sized shell fragments, strong HCl
reaction (with shells)

ML

SM

-108.8169.0

155.0 - 160.0 ft:
clumps of fine
sandy silt/silty
sand and some
medium to coarse
sized shell
fragments in
cuttings
(continued)
160.0 - 165.0 ft:
silty sand and
some clumps of
fine sand
silt/bentonite and
medium sized
shell fragments in
cuttings

165.0 - 170.0 ft:
Some clumps of
bentonite, silty
sand and coated
fine sandy silt/silty
sand and medium
to coarse sand
sized shell
fragments in
cuttings

170.0 - 175.0 ft:
Easy drilling,
softer drilling
resistance

S-49, SPT
6+7+11
REC=18", 100%

S-50, SPT
5+7+11
REC=18", 100%

S-51, SPT
2+3+8
REC=18", 100%
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175.0 ft: Changes to wet, dark olive gray
with speckles of light brown, estimated 5
- 10% shell fragments, moderately
weathered to fresh shell fragments,
strong HCl reaction (with shells), no HCl
reaction (with soil)

179.0 - 197.5 ft: SILTY SAND, fine to
medium grained sand; moist, grayish
green, contains mica, no HCl reaction,
homogenous structure

185.0 ft: Changes to fine grained sand;

SM

SM

-118.8179.0

171.7 ft: Drilling
becomes harder
with uniform
drilling resistance,
light olive gray
drilling fluid
170.0 - 175.0 ft:
Easy drilling,
softer drilling
resistance
(continued)

175.0 - 180.0 ft:
Uniform drilling
resistance,
smooth drilling,
light oilve gray
drilling fluid, fine
to medium sandy
silt/silty sand
clumps and
medium to coarse
sand sized shell
fragments in
cuttings

S-52, SPT
4+6+10
REC=7.5", 42%

S-53, SPT
3+4+9
REC=18", 100%

S-54, SPT
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weak HCl reaction

197.5 - 200.0 ft: SILTY SAND, fine
grained sand; moist, grayish green with
streaks of white, estimated <5% shell
fragments, highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

SM

SM

-137.3197.5

185.0 - 190.0 ft:
fine to medium
sand, clumps of
fine sandy silt/silty
sand and fine
medium to coarse
sand sized shell
fragments in
cuttings
(continued)

195.0 - 198.5 ft:
fine to medium
sand with some
clumps of fine
sandy silt/silty
sand and trace
amount of
medium to coarse
sand size shell
fragments in
cuttings

4+7+12
REC=18", 100%

S-55, SPT
4+5+9
REC=16", 89%

S-56, SPT
5+6+10
REC=18", 100%

S-57, SPT
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SM

-139.8200.0

Bottom of Boring at 200.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

4+7+9
REC=18", 100%
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0.0 - 0.5 ft: Topsoil; forest litter, roots

0.5 - 3.5 ft: CLAYEY SAND, fine to
medium grained sand; moist, yellowish
red, estimated 5 - 10% roots, no HCl
reaction

3.5 - 7.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, yellowish red, no HCl reaction,
lensed, contains 1/2" pockets of SILT
(ML), moist, yellowish brown
4.5 ft: Changes to light red, no HCl
reaction, contains 3" layer of silty sand,
moist, yellowish brown at 5 ft

7.0 - 9.5 ft: SILTY SAND, fine to medium
grained sand; moist, dark yellowish brown
with bands of yellowish brown, no HCl
reaction, stratified, 1/8" to 1/4" alternating
layers of yellowish brown and light gray

9.5 - 10.3 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;

SC

SP-SM

SM

SP-SM

67.9

64.9

61.4

58.9

0.5

3.5

7.0

9.5

1.5 - 2.5 ft:
advanced 6 1/4"
OD HSA to 14.5
ft, uniform
resistance,
smooth drilling.
2.5 - 3.5 ft: jar
labeled as S-2A

3.5 - 4.0 ft: jar
labeled as S-2B

6.0 ft: light red
cuttings

S-1, SPT
2+1+1
REC=16", 89%

S-2, SPT
1+2+4
REC=14", 78%

S-3, SPT
2+7+8
REC=13", 72%

S4, SPT
2+3+4
REC=13", 72%

---

---

---

100.0'

---

---

Encountered

Start of Day

Start of Day

Start of Day

Start of Day

Completion

---

7:10 AM

7:27 AM

10:09 AM

7:18 AM

1:03 PM

14.5'

14.5'

14.5'

14.5'

14.5'

14.5'

17.5'

0.0'

-3.9'

15.7'

18.6'

11.4'

7/9

7/10

7/11

7/14

7/15

7/15

Schnabel Representative: W. Bradfield

Total Depth: 200.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit

North: 217148.9 ft   East: 960567.4 ft

Equipment: CME-75 (ATV); AWJ Rods

Ground Surface Elevation: 68.4 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: M. Lark

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/9/08     Finished: 7/16/08

Date CavedDepthTime Casing
Groundwater Observations

MATERIAL DESCRIPTION

B-348Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 1  of  16

SAMPLING
DEPTH

5

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



moist, light red, no HCl reaction

10.3 - 12.9 ft: SANDY LEAN CLAY, fine
to medium grained sand; moist, light gray
and dark yellowish brown, no HCl
reaction, soft, stratified, 1/8 to 1 inch
alternating colors with bands of yellowish
brown, light gray layers are lean clay,
dark yellowish brown layers are more
sandy

12.0 ft: Changes to fine grained sand;
gray with mottles of dark yellowish brown,
soft, and light gray

12.9 - 14.5 ft: SANDY ELASTIC SILT,
fine grained sand; moist, gray, contains
mica, no HCl reaction, soft

14.5 - 17.0 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, gray, contains
mica, no HCl reaction, firm, contains ~
1/2" layer of poorly graded sand with clay,
fine sand, moist, gray at 15.5 ft and 15.9
ft

17.0 - 18.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray, contains mica,
no HCl reaction, soft

18.0 - 18.4 ft: POORLY GRADED SAND
WITH CLAY, fine to medium grained
sand; wet, dark gray, contains mica, no
HCl reaction
18.4 - 19.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray, contains mica,
no HCl reaction, firm

19.5 - 22.0 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, dark gray,
contains mica, no HCl reaction, hard

22.0 - 24.5 ft: LEAN CLAY; moist, gray,
estimated 5 - 10% fine grained sand, no
HCl reaction, hard

SP-SM

CL

MH

CL

CL

SP-SC

CL

CL

CL

58.1

55.5

53.9

51.4

50.4

50.0

48.9

46.4

10.3

12.9

14.5

17.0

18.0

18.4

19.5

22.0

10.0 - 10.3 ft: jar
labeled as S-5A
10.3 - 11.5 ft: jar
labeled as S-5B

12.5 - 12.9 ft: jar
labeled as S-6A
12.9 - 14.0 ft: jar
labeled as  S-6B

13.5 ft: increased
resistance,
smooth drilling,
light yellowish red
cuttings
14.5 - 16.0 ft:
SPT Hammer
Energy Test
performed
14.5 ft: switched
to 3 1/2" OD
tricone roller bit
caved rotary and
advanced to 200.0
ft, uniform
resistance,
brownish gray
drilling fluid

17.5 - 18.0 ft: jar
labeled as  S-8A
17.5 ft: light gray
drilling fluid
18.0 - 18.4 ft: jar
labeled as S-8B
18.4 - 19.0 ft: jar
labeled as S-8C

S-5, SPT
5+5+6

S-6, SPT
2+2+4
REC=18", 100%

S-7, SPT
2+3+5
REC=18", 100%

S-8, SPT
3+4+8
REC=18", 100%

S-9, SPT
3+5+6
REC=18", 100%

S-10, SPT
4+6+9
REC=18", 100%
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24.5 - 29.5 ft: CLAYEY SAND, fine to
medium grained sand; moist, gray,
contains mica, no HCl reaction

27.0 ft: Changes to fine to coarse grained
sand, subrounded to subangular
particles; weak cementation, coarse sand
crumble

29.5 - 32.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles;
moist, gray, estimated 5 - 10% cemented
sands, cemented sands are fine to
coarse gravel sized, angular, weak to
strong cementation, coarse sand sized
cemented sands crumble, fine to coarse
gravel sized cemented sands fracture

32.0 - 34.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, no HCl reaction, contains silty sand,
fine to coarse sand, subrounded to
angular coarse sand, wet, gray with
brownish white, est 5 to 10% shell
fragments,coarse sized shells moderately
weathered shell fragments, est 5 to 10%
cemented sands, cemented sands are
coarse sand to fine gravel size, weak to
strong cementation, coarse sand sized
cemented sands crumble, fine gravel
sized cemented sands fracture.

34.5 - 37.0 ft: SILTY SAND, fine to
coarse grained sand; wet, gray with
brownish white, estimated 15 - 25% shell
fragments, coarse sand size moderate to
highly weathered shell fragments;
contains less that 1 inch layer of silt,
moist, gray; weak to strong HCl reaction
(with shells), no HCl reaction (with soil)

CL

SC

SM

SP-SM

SM

43.9

38.9

36.4

33.9

24.5

29.5

32.0

34.5

30.0 - 31.0 ft:
SPT Hammer
Energy Test
performed
30.5 - 32.5 ft:
increased
resistance, light
gray; thickened
mud (add 25 lbs
powdered
bentonite)

32.5 - 35.0 ft:
moderately stiff
resistance, minor
grinding, gray
drilling fluid

35.0 ft: uniform
resistance,
smooth drilling

S-11, SPT
3+3+4
REC=15.5", 86%

S-12, SPT
4+7+10
REC=18", 100%

S-13, SPT
10+19+43
REC=18", 100%

S-14, SPT
19+23+30
REC=16", 89%

S-15, SPT
13+21+39
REC=18", 100%
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37.0 - 39.5 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand;
wet, gray with brownish white, estimated
15 - 25% shell fragments, lensed, coarse
sand size fresh to highly weathered shell
fragments; contains less that 1/4 inch
layer of silt, moist gray; weak to strong
HCl reaction (with shells), no HCl
reaction (with soil)

39.5 - 42.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray with
brownish white, estimated 15 - 25% shell
fragments, lensed, moderate to highly
weathered shell fragments; contains 1/4
to 3/4 inch of silt, moist, gray; weak HCl
reaction (with shells), no HCl reaction
(with soil)

42.0 - 45.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand;
wet, gray with brownish white, estimated
30 - 45% shell fragments, fresh to highly
weathered coarse sand to fine gravel
sized shell fragments; weak HCl reaction
(with shells), no HCl reaction (with soil),
strong HCl reaction with mechnically
broken fresh shells.

45.0 - 45.7 ft: SILTY SAND, fine to
coarse grained sand; wet, light gray with
brownish white, estimated 50 - 100%
shell fragments, coarse sand to fine
gravel sized fresh and moderately
weathered shell fragments; weak HCl
reaction (with  shells), no HCl reaction
(with soil), strong HCl reaction with
mechanically broken fresh shells
45.7 - 49.5 ft: SANDY ELASTIC SILT,
fine to coarse grained sand; moist, gray
with brownish white, estimated 5 - 10%
shell fragments, firm, coarse sand size,
moderately weathered to fresh, shell
fragments; strong HCl reaction (with
shells), no HCl reaction (with soil),
47.5 ft: Changes to fine grained sand;
estimated <5% shell fragments, medium
sand sized moderately weathered shell
fragments, no HCl reaction (with shells),
no HCl reaction (with soil)

49.5 - 52.0 ft: SILTY SAND, fine to
medium grained sand; moist, dark gray,
estimated 30 - 45% cemented sands, no
HCl reaction, coarse sand to coarse
gravel sized; cemented sands  moderate

SP-SM

SM

SP-SM

SM

MH

SM

31.4

28.9

26.4

23.4

22.7

18.9

37.0

39.5

42.0

45.0

45.7

49.5

44.0 - 45.0 ft:
slight rig chatter

45.0 - 46.5 ft:
SPT Hammer
Energy Test
performed
45.0 ft: gray
drilling fluid with
sand and shells in
cuttings
45.0 - 45.7 ft: jar
labeled as S-19A
45.7 - 46.5 ft: jar
labeled as S-19B

50.0 ft: harder
drilling, minor

S-16, SPT
34+44+44
REC=16", 89%

S-17, SPT
18+24+39
REC=13", 72%

S-18, SPT
32+34+24
REC=15", 83%

S-19, SPT
13+5+6
REC=18", 100%

S-20, SPT
2+3+4
REC=18", 100%

S-21, SPT
50/5.5"
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to strong cementation

52.0 - 54.5 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand;
moist, gray, estimated 30 - 45%
cemented sands, estimated 5 - 10% shell
fragments, moderately weathered shell
fragments; coarse sand to coarse gravel
sized cemented sands;  no HCl reaction
(with shells), no HCl reaction (with
cemented sands), no HCl reacation (with
soil), fragments; weak to strong
cementation

54.5 - 57.0 ft: SILTY SAND, fine to
coarse grained sand; wet, gray and light
gray, with brownish white, est 15 - 25%
cemented sands, est 5 - 10% shell
fragments coarse sand to fine gravel
sized, fresh to moderately weathered
shell fragments; coarse sand to fine
gravel size cemented sand, strong HCl
reaction (with shells), no HCl reaction
(with soil),

57.0 - 62.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand;
wet, gray with white, estimated 30 - 45%
shell fragments, coarse sand to fine
gravel size fresh to highly weathered shell
fragments; strong HCl reaction (with
shells), no HCl reaction (with soil),

62.0 - 64.5 ft: SILTY SAND, fine to
coarse grained sand; wet, gray with
streaks of grayish white, estimated 15 -
25% shell fragments, estimated 5 - 10%
cemented sands, coarse sand size; highly
weathered to fresh shell fragments;
coarse sand to fine gravel sized
cemented sands; strong HCl reaction
(with shells), weak HCl reaction (with
cemented sands), no HCl reaction (with

SM

SP-SM

SM

SP-SM

SM

16.4

13.9

11.4

6.4

52.0

54.5

57.0

62.0

grinding/scraping

52.5 ft: hard
drilling, slight
grinding, trace
cuttings

55.0 ft: no
cuttings

57.5 ft: easier
drilling, uniform
resistance

60.0 - 61.5 ft:
SPT Hammer
Energy Test
performed

62.5 - 65.0 ft:
drilling and
resistance
alternated from
hard to soft during
run

REC=5.5", 100%

S-22, SPT
50/5"
REC=4", 80%

S-23, SPT
22+5+12
REC=18", 100%

S-24, SPT
5+6+7

S-25, SPT
4+5+9
REC=16.5", 92%

S-26, SPT
6+14+11
REC=17", 94%
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soil), weak to moderate cementation

64.5 - 77.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray with
speckles of brownish white, estimated 5 -
10% shell fragments, coarse sand size
moderate to highly weathered  shell
fragment; strong HCl reaction (with
shells), no HCl reaction (with soil)

67.0 ft: Changes to gray, estimated <5%
shell fragments, moderately weathered
shell fragments, weak HCl reaction (with
shells)

70.0 ft: Changes to no shell fragments

72.5 ft: Changes to estimated <5% shell
fragments, no HCl reaction, highly
weathered shell fragments

74.5 ft: Changes to gray with speckles of
brownish white, moderate to highly
weathered shell fragments

77.0 - 80.9 ft: CLAYEY SAND, fine to
coarse grained sand; moist, gray with

SM

SM

SC

3.9

-8.6

64.5

77.0

65.0 ft: uniform
resistance,
smooth drilling

72.5 - 75.0 ft: fine
to medium sand
cuttings, some
coarse sand sized
shell fragments in
cuttings

75.0 - 76.5 ft:
SPT Hammer
Energy Test
performed

S-27, SPT
4+4+5

S-28, SPT
4+5+8
REC=18", 100%

S-29, SPT
4+4+7
REC=18", 100%

S-30, SPT
3+3+5
REC=18", 100%

S-31, SPT
3+2+6
REC=18", 100%
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brownish white, estimated 5 - 10% shell
fragments, coarse sand size highly
weathered to fresh shell fragments;
strong HCl reaction (with shells), no HCl
reaction (with soil),

79.5 ft: Changes to pinkish gray and light
gray, with brownish white, est 30 - 45%
shell fragments, est 5 - 10 % cemented
sands, coarse sand to fine gravel sized
highly weathered to fresh  shell
fragments; cemented sands as coarse
sand to coarse gravel fragments;  strong
HCl (with cemented sands), moderate to
strong cementation
80.9 - 87.0 ft: SILTY SAND, fine to
coarse grained sand; moist, pinkish gray
and brownish white, estimated 50 - 100%
shell fragments, estimated 30 - 45%
cemented sands, coarse sand to coarse
gravel size highly weathered to fresh shell
fragments, cemented sands and coarse
sand to fine gravel,  strong HCl reaction
(with shells), strong HCl reaction (with
cemented sands), no HCl reaction (with
soil), moderate to strong cementation
82.1 ft: Changes to estimated 15 - 25%
cemented sands, weak to strong HCl
reaction (with cemented sands), weak to
moderate cementation;
82.5 ft: Changes to estimated 30 - 45%
cemented sands, estimated 30 - 45%
shell fragments

85.0 ft: Changes to wet, gray and light
gray, est 5 - 10% cemented sand, est 15
- 25% shell fragments,  fine gravel sized
cemented sands;  strong HCl reaction
(with cemented sands),

87.0 - 89.5 ft: SILTY SAND, fine to
medium grained sand; wet, gray,
estimated <5% shell fragments, no HCl
reaction, highly weathered shell
fragments

89.5 - 98.0 ft: SILTY SAND; moist, gray
with streaks of brownish white, estimated
15 - 25% shell fragments, coarse sand to
fine gravel sized highly weathered to
fresh  shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)

SC

SM

SM

SM

-12.5

-18.6

-21.1

80.9

87.0

89.5

79.5 ft: slightly
harder drilling

80.0 ft: some
grinding
80.0 - 82.5 ft:
stiffer resistance,
slight rig chatter,
light gray drilling
fluid
80.0 - 80.6 ft: jar
labeled as S-33A
80.9 - 81.5 ft: jar
labeled as  S-33B

82.5 - 85.0 ft:
alternating hard
and easier drilling,
slight grinding,
gray drilling fluid

85.0 ft: uniform
resistance,
smooth drilling

90.0 - 91.5 ft:
SPT Hammer
Energy Test
performed

S-31, SPT
4+5+12
REC=14", 78%

S-33, SPT
19+17+33
REC=18", 100%

S-34, SPT
31+14+9
REC=14", 78%

S-35, SPT
19+16+21
REC=14", 78%

S-36, SPT
9+12+15
REC=4", 22%

S-37, SPT
6+10+13
REC=18", 100%
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93.0 ft: Changes to wet, gray, estimated
<5% shell fragments, highly to
moderately weathered shell fragments

98.0 - 108.0 ft: SANDY SILT, fine to
medium grained sand; moist, gray,
contains mica, moderate to highly
weathered shell fragments;  no HCl
reaction (with shells), strong HCl reaction
(with soil) with interbeds of silty sand, fine
to medium sand, moist, gray; estimated <
5% shell fragments

SM

ML

-29.698.0

93.0 ft: slightly
harder drilling with
rig chatter
93.5 ft: uniform
resistance,
smooth drilling

100.0 ft: gray
drilling fluid

S-38, SPT
4+4+9
REC=18", 100%

S-39, SPT
6+9+14
REC=18", 100%
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105.0 ft: Changes to no HCl reaction,
firm

108.0 - 113.0 ft: SANDY SILT WITH
GRAVEL, fine to coarse grained sand;
wet, gray and white, estimated 50 - 100%
shell fragments, estimated 15 - 25%
cemented sands, subangular coarse
gravel, coarse sand to coarse gravel size
moderately weathered to fresh  shell
fragments; coarse gravel size cemented
sands,strong HCl reaction (with shells),
strong HCl reaction (with cemented
sands),  no HCl reaction (with soil),
strong cemetation, coarse gravel fracture

113.0 - 118.0 ft: SILTY SAND, fine to
medium grained sand; moist, gray with
speckles of white, estimated 5 - 10%
shell fragments, moderately to highly
weathered shell fragments, weak to
strong HCl reaction (with shells), no HCl
reaction (with soil)

ML

ML

SM

-39.6

-44.6

108.0

113.0

105.0 - 106.5 ft:
SPT Hammer
Energy Test
performed

110.0 - 111.6 ft:
hard drilling, slow
penetration with
slight rig chatter
(possible shells &
cemented sands)

115.0 ft: smooth
drilling

S-40, SPT
5+4+8
REC=18", 100%

S-41, SPT
5+25/0"
REC=6", 100%

S-42, SPT
3+5+9
REC=18", 100%
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118.0 - 123.0 ft: SANDY SILT, fine to
medium grained sand; moist, olive gray,
estimated <5% shell fragments, contains
mica, strong HCl reaction, homogenous
structure, moderately weathered shell
fragments

123.0 - 128.0 ft: SANDY LEAN CLAY,
fine to medium grained sand; moist, olive
gray, contains mica, strong HCl reaction,
homogenous structure

128.0 - 133.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, olive gray
with streaks of white, estimated 15 - 25%
shell fragments, moderately to highly
weathered shell fragments, strong HCl
reaction (in shells), weak HCl reaction (in
soil)

ML

CL

SC

-49.6

-54.6

-59.6

118.0

123.0

128.0

120.0 - 121.5 ft:
SPT Hammer
Energy Test
performed
120.0 - 125.0 ft:
fine to medium
sand, coarse sand
sized shell
fragments and
som small (<1/4">
silt  clumps in
cuttings

S-43, SPT
4+7+9
REC=18", 100%

S-44, SPT
4+9+11
REC=18", 100%

S-45, SPT
4+4+5
REC=18", 100%
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133.0 - 140.8 ft: CLAYEY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, no HCl reaction

140.8 - 158.0 ft: SANDY LEAN CLAY,
fine to medium grained sand; moist, olive
gray, contains mica, weak HCl reaction,
firm

SC

SC

CL

-64.6

-72.4

133.0

140.8

131.5 ft:
approximately 30
ft of cave-in
occurred over
weekend,
thickened
bentonite drilling
fluid (25 lbs)

135.0 - 136.5 ft:
SPT Hammer
Energy Test
performed

140.0 - 140.8 ft:
jar labeled as
S-47A

140.8 - 141.5 ft:
jar labeled as
S-47B

S-46, SPT
8+10+15
REC=18", 100%

S-47, SPT
4+5+10
REC=18", 100%
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145.0 ft: Changes to dark greenish gray

150.0 ft: Changes to grayish green, hard

155.0 ft: Changes to dark grayish green,
strong HCl reaction

158.0 - 168.0 ft: SILTY SAND, fine to

CL

SM
-89.6158.0

145.0 - 150.0 ft:
fine to medium
sand size shell
fragments, small
(<1/4") clumps of
clay in cuttings

150.0 - 151.5 ft:
SPT Hammer
Energy Test
performed
150.0 - 155.0 ft:
added ~ 2qts of
"Thinz-It"
(Wyo-Ben) clay
thinner to keep
hole open and bit
clean, driller
slowed down drill
rate

155.0 - 160.0 ft:
slightly darker
mud (darker gray)

S-48, SPT
4+6+9
REC=18", 100%

S-49, SPT
5+6+10
REC=18", 100%

S-50, SPT
5+6+8
REC=18", 100%
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medium grained sand; moist, olive gray,
contains mica, strong HCl reaction

168.0 - 179.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, strong HCl reaction

SM

SM

-99.6168.0

155.0 - 160.0 ft:
slightly darker
mud (darker gray)
(continued)

160.0 - 165.0 ft:
with significant
amount of clay in
cuttings

165.0 - 166.5 ft:
SPT Hammer
Engergy Test
performed

S-51, SPT
5+8+10
REC=18", 100%

S-53, SPT
6+7+10
REC=18", 100%
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173.0 ft: Changes to weak HCl reaction

179.0 - 185.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse grained
sand; wet, dark gray with speckles of
brownish white, estimated 5 - 10% shell
fragments, moderate to highly weathered
shell fragments, strong HCl reaction (in
shells), no HCl reaction (in soil)

185.0 - 193.0 ft: SILTY SAND, fine to

SM

SP-SM

SM

-110.6

-116.6

179.0

185.0

180.0 - 181.5 ft:
SPT Hammer
Energy Test
performed
180.0 - 185.0 ft:
intermittent
smooth to slightly
harder drilling
(described by
driller as
"crunchy",
possibly shell
fragments),
(added ~ 35 lbs of
bentonite powder)

S-54, SPT
5+8+10
REC=18", 100%

S-55, SPT
7+10+14
REC=16", 89%
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medium grained sand; wet, olive gray,
estimated <5% shell fragments, contains
mica, highly weathered shell fragments,
weak HCl reaction (in shells), no HCl
reaction (in soil)

190.0 ft: Changes to no HCl reaction

193.0 - 200.0 ft: SANDY ELASTIC SILT,
fine to medium grained sand; moist,
grayish green, contains mica, weak HCl
reaction

SM

MH

-124.6193.0

185.0 - 186.0 ft:
140 ft of rods
dropped in
borehole,
penetrated soil
16", pulled rods
and drilled to
186.5 to take next
sample
(continued)
186.5 - 190.0 ft:
fine to medium
sand with clumps
of clays/silt in
cuttings

195.0 - 196.5 ft:
SPT Hammer
Energy Test
performed

S-56, SPT
3+4+9
REC=17", 71%

S-57, SPT
3+4+9
REC=18", 100%

S-58, SPT
4+6+14
REC=18", 100%

S-59, SPT
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MH

-131.6200.0

Bottom of Boring at 200.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

4+5+8
REC=9.5", 53%
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0.0 - 1.5 ft: ORGANIC SOIL

1.5 - 2.0 ft: SILTY SAND, medium to
coarse grained sand, subangular
particles; moist, brown, estimated <5%
fine gravel, no HCl reaction
2.0 - 4.5 ft: POORLY GRADED SAND,
fine to coarse grained sand, subrounded
particles; moist, dark gray and brownish
orange, estimated <5% fine gravel,
estimated <5% clay, no HCl reaction,
subrounded gravel
4.5 - 6.1 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, reddish orange and light gray, with
bands of reddish orange, no HCl reaction
6.1 - 12.5 ft: LEAN CLAY; moist, dark
gray, contains mica, no HCl reaction, soft
7.5 ft: Changes to firm

12.5 - 17.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, contains mica, no HCl reaction

17.5 - 22.5 ft: SILTY SAND, fine grained
sand; moist, dark gray, estimated 5 - 10%
fine to coarse gravel, no HCl reaction,
moderate cementation, gravel as
cemented sand fragments

22.5 - 27.0 ft: POORLY GRADED SAND,
fine to coarse grained sand, subrounded
particles; wet, dark gray, estimated <5%
shell fragments, coarse sand size
moderately to highly weathered shell

SM

SP

SP-SM

CL

SP-SM

SM

SP

52.9
52.4

49.9

48.3

41.9

36.9

31.9

1.5
2.0

4.5

6.1

12.5

17.5

22.5

0.0 - 2.5 ft:
Advanced 4 1/4
inch I.D. HSA to
9.5 ft 0.0 to 2.5 ft
interval uniform
resistance,
smooth drilling,
light brown
cuttings, used
pilot bit to clear
augers.
5.0 - 7.5 ft:
orangish brown
cuttings
5.0 - 6.1 ft: jar
labeled as S-3A
6.1 - 6.5 ft: jar
labeled as S-3B
7.8 ft: dark gray
cuttings

9.5 ft: switch to 3
1/2 inch O.D.
tricone roller bit
(mud rotary) and
advanced to 100
ft, one bag
bentonite mixed
with 125 gallons
of water
9.5 ft: uniform
drilling resistance,
smooth drilling,
gray drilling fluid
10.0 - 13.5 ft:
large pieces of
lean clay cuttings

18.5 - 23.5 ft:
increased
resistance

S-1, SPT
1+1+2
REC=15", 83%

S-2, SPT
2+4+6
REC=15", 83%

S-3, SPT
3+4+3
REC=15", 83%

S-4, SPT
1+2+5
REC=18", 100%

S-5, SPT
2+5+6
REC=18", 100%

S-6, SPT
2+4+6
REC=18", 100%

S-7, SPT
50/5"
REC=5", 100%

S-8, SPT
50/5"
REC=5", 100%

---

---

52.0'

Encountered

Start of Day

Completion

5:45 PM

7:15 AM

12:50 PM

5.0'

9.5'

9.5'

5.0'

4.5'

16.0'

7/1

7/2

7/2

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-Cone Roller Bit

North: 217396.4 ft   East: 960537.5 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo)

Ground Surface Elevation: 54.4 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/1/08     Finished: 7/2/08

Date CavedDepthTime Casing
Groundwater Observations
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fragments, strong HCl reaction (with
shells), strong HCl reaction (with soil)

27.0 - 32.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, dark gray, estimated 15 - 25% shell
fragments, fine to medium gravel size
fresh shell fragments, strong HCl
reaction (with shells), strong HCl reaction
(with soil)

32.0 - 37.0 ft: SILTY SAND, fine grained
sand; moist, dark gray, estimated <5%
shell fragments, medium to coarse gravel
size highly weathered shell fragments,
strong HCl reaction (with shells), no HCl
reaction (with soil)

37.0 - 42.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, estimated <5% shell
fragments, strong cementation, fine
gravel size moderately weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

42.5 - 47.0 ft: SILTY SAND, fine to
medium grained sand; wet, dark gray,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel size
moderately weathered shell fragments,
strong HCl reaction (with shells), weak
HCl reaction (with soil)

47.0 - 57.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, dark gray, estimated 5 - 10% shell
fragments, fine to medium gravel size
fresh shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

53.5 ft: Changes to estimated <5% shell
fragments

57.0 - 62.0 ft: POORLY GRADED, fine to
medium grained sand; wet, dark gray,
estimated <5% silt, estimated <5% shell

SP

SP-SM

SM

SP-SM

SM

SP-SM

SP

27.4

22.4

17.4

11.9

7.4

-2.6

27.0

32.0

37.0

42.5

47.0

57.0

23.5 - 28.5 ft:
uniform drilling
resistance, gray
drilling fluid
(continued)

28.5 - 33.5 ft:
gradual decrease
in drilling
resistance,
smooth drilling

33.5 - 38.5 ft:
uniform drilling
resistance

38.5 - 43.5 ft:
resistance
increased and
decreased
intermittently with
bit chatter when
drilling resistance
increased
(possible shells)

43.5 - 48.5 ft:
uniform drilling
resistance,
smooth drilling

53.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

S-9, SPT
29+34+19
REC=15", 83%

S-10, SPT
4+5+6
REC=18", 100%

S-11, SPT
16+50/4"
REC=9", 90%

S-12, SPT
7+6+11
REC=18", 100%

S-13, SPT
7+7+10
REC=18", 100%

S-14, SPT
4+5+8
REC=14", 78%
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fragments, coarse sand size highly
weathered shell fragments, no HCl
reaction (with shells), no HCl reaction
(with soil)

62.0 - 67.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, dark gray, estimated <5% shell
fragments, fine gravel size highly
weathered shell fragments, contains
mica, weak HCl reaction (with shells),
weak HCl reaction (with soil)

67.0 - 72.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray,
estimated 5 - 10% shell fragments,
estimated <5% fine gravel, strong
cementation, coarse sand to medium
gravel size highly weathered shell
fragments, gravel as cemented sand,
strong HCl reaction (with shells), weak
HCl reaction (with soil)

72.0 - 87.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, dark
gray, estimated <5% shell fragments, fine
to coarse gravel size highly weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

78.5 ft: Changes to moist

83.5 ft: Changes to wet, estimated <5%
shell fragments, no HCl reaction, coarse
sand to fine gravel size moderately to
highly weathered shell fragments,

87.0 - 92.5 ft: SILTY SAND, fine grained
sand; moist, dark gray, estimated <5%
shell fragments, fine gravel size highly
weathered shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)

SP

SP-SM

SM

SP-SM

SM

-7.6

-12.6

-17.6

-32.6

62.0

67.0

72.0

87.0

53.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

S-15, SPT
5+5+7
REC=18", 100%

S-16, SPT
5+5+9
REC=12", 67%

S-17, SPT
10+10+11
REC=18", 100%

S-18, SPT
11+12+17
REC=18", 100%

S-19, SPT
13+10+10
REC=18", 100%

S-20, SPT
9+10+15
REC=18", 100%

S-21, SPT
6+10+15
REC=18", 100%
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92.5 - 97.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, estimated <5% shell
fragments, coarse sand to fine gravel size
highly weathered shell fragments, strong
HCl reaction (with shells), no HCl
reaction (with soil).

97.0 - 100.0 ft: POORLY GRADED
SAND WITH SILT; moist, dark gray,
estimated <5% shell fragments, fine to
coarse gravel size fresh to highly
weathered shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)

SP-SM

SP-SM

-38.1

-42.6

-45.6

92.5

97.0

100.0

53.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

S-22, SPT
8+8+11
REC=18", 100%

S-23, SPT
6+12+50
REC=18", 100%
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0.0 - 1.0 ft: Topsoil; contains roots

1.0 - 2.0 ft: SILTY SAND, fine to medium
grained sand; moist, brown, contains
roots, no HCl reaction
2.0 - 4.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, brown, contains
roots, no HCl reaction

4.5 - 7.0 ft: LEAN CLAY; moist, light gray
with bands of brownish orange, estimated
<5% fine grained sand, no HCl reaction,
iron oxidation bands

7.0 - 9.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, light gray with bands of brownish
orange, no HCl reaction, iron oxidation
bands

9.5 - 12.5 ft: SILTY SAND, fine grained
sand; moist, light brown with bands of
brownish orange, no HCl reaction, iron
oxidation bands

12.5 - 17.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet,
orangish brown and light gray, no HCl
reaction

17.0 - 22.5 ft: POORLY GRADED SAND,
fine to medium grained sand; wet,
orangish brown, estimated <5% silt, no
HCl reaction

22.5 - 28.0 ft: SILTY SAND, fine grained
sand; wet, dark gray, contains mica,
estimated 15 - 25% shell fragments,
coarse sand size fresh shells, strong HCl
reaction (with shells and soil)

SM

CL

CL

SP-SM

SM

SP-SM

SP

SM

45.6

44.6

42.1

39.6

37.1

34.1

29.6

24.1

1.0

2.0

4.5

7.0

9.5

12.5

17.0

22.5

0.0 - 2.5 ft:
Advanced 4 1/4"
I.D. HSA to 14.5
ft; Uniform drilling
resistance,
smooth drilling,
brown cuttings,
used pilot bit.

7.5 - 9.0 ft:
orangish brown
cuttings

10.0 - 13.5 ft:
brown cuttings

14.5 - 18.5 ft:
Switch to 3 1/2"
O.D. tricone roller
bit (mud rotary)
and advance to
100 ft, one bag of
bentonite mixed
with about 125
gallons of water to
make drilling fluid.
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid
18.5 - 23.5 ft:
brownish gray
drilling fluid.

23.5 - 28.5 ft: gray
drilling fluid

S-1, SPT
2+1+2
REC=7", 39%

S-2, SPT
2+4+6
REC=14", 78%

S-3, SPT
2+5+6
REC=17", 94%

S-4, SPT
1+3+5
REC=16", 89%

S-5, SPT
4+5+5
REC=18", 100%

S-6, SPT
2+2+2
REC=10", 56%

S-7, SPT
6+2+3
REC=11", 61%

S-8, SPT
4+6+5

---

20.5'

Encountered

Completion

4:09 PM

7:11 PM

13.5'

14.5'

13.5'

10.0'

6/30

6/30

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217516.2 ft   East: 960789 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 46.6 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 6/30/08     Finished: 6/30/08

Date CavedDepthTime Casing
Groundwater Observations
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28.0 - 32.0 ft: SILTY SAND; wet, dark
gray, contains mica, no HCl reaction

32.0 - 36.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, dark gray, estimated <5% shell
fragments, contains cemented sands,
coarse sand size fresh shells, strong HCl
reaction (with shells and soil), moderate
cementation

36.5 - 47.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, dark gray, estimated 5 - 10% shell
fragments, coarse sand to coarse gravel
size moderately weathered shells, strong
HCL reaction (with shells), weak HCL
reaction (with soil)

43.5 ft: Changes to estimated 5 - 10%
shell fragments, coarse to medium sand
size moderately weathered shells, weak
HCl reaction (with shells and soil)

47.0 - 52.0 ft: POORLY GRADED SAND,
fine grained sand; wet, dark gray,
estimated <5% silt, estimated <5% shell
fragments, coarse sand size moderately
weathered shell fragments, weak HCL
reaction (with shells and soil)

52.0 - 58.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, contains mica, estimated <5%
shell fragments, strong HCl reaction (with
shells and soil), highly weathered shell
fragments

58.0 - 63.0 ft: CLAYEY SAND WITH

SM

SM

SP-SM

SP-SM

SP

SP-SM

SC

18.6

14.6

10.1

-0.4

-5.4

-11.4

28.0

32.0

36.5

47.0

52.0

58.0

23.5 - 28.5 ft: gray
drilling fluid
(continued)

28.0 ft: increased
drilling resistance
28.5 - 33.5 ft:
Uniform drilling
resistance,
smooth drilling

36.5 ft: decreased
drilling resistance

38.5 - 43.5 ft:
Uniform drilling
resistance,
smooth drilling

58.0 ft: increased

S-9, SPT
10+10+25
REC=18", 100%

S-10, SPT
50/5"
REC=5", 100%

S-11, SPT
4+5+6

S-12, SPT
5+5+8
REC=16", 89%

S-13, SPT
3+4+6
REC=17", 94%

S-14, SPT
2+4+7
REC=18", 100%
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GRAVEL, fine to medium grained sand;
wet, light gray, contains cemented sands,
estimated 5 - 10% shell fragments, fine
gravel size fresh shell fragments, gravel
as cemented sand, strong HCL reaction
(with shells and soil)

63.0 - 66.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, dark gray, estimated 5 - 10% fine to
medium gravel, estimated <5% shell
fragments, highly weathered shell
fragments, gravel as cemented sands,
strong HCl reaction (with shells and soil)
66.0 - 72.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, estimated <5% shell fragments, fine
to coarse gravel size highly weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

72.0 - 77.0 ft: SILTY SAND, fine grained
sand; moist, dark gray, estimated 5 - 10%
shell fragments, coarse sand to coarse
gravel size moderately weathered to fresh
shell fragments, strong HCl reaction (with
shells and soil)

77.0 - 82.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, estimated <5% shell
fragments, fine to coarse gravel size
highly weathered shell fragments, strong
HCL reaction (with shells), no HCL
reaction (with soil)

82.0 - 92.0 ft: SILTY SAND, fine grained
sand; moist, dark gray, no HCl reaction

88.5 ft: Changes to estimated <5% shell
fragments, fine to coarse gravel size
highly weathered shell fragments, strong
HCl reaction (with shells), no HCl
reaction (with soil)

SC

SP-SM

SP

SM

SP-SM

SM

SP-SM

-16.4

-19.4

-25.4

-30.4

-35.4

-45.4

63.0

66.0

72.0

77.0

82.0

92.0

drilling resistance
and bit chatter

63.0 ft: bit chatter

66.0 ft: decreased
drilling resistance

68.5 - 73.5 ft:
uniform drilling
resistance,
smooth drilling

73.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

S-15, SPT
48+50/5"
REC=11", 100%

S-16, SPT
20+50/5"
REC=11", 100%

S-17, SPT
6+11+13
REC=18", 100%

S-18, SPT
11+11+12
REC=18", 100%

S-19, SPT
6+8+12
REC=18", 100%

S-20, SPT
8+8+12
REC=18", 100%

S-21, SPT
7+11+12
REC=18", 100%
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92.0 - 97.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, estimated 5 - 10% shell
fragments, fine to coarse gravel size
fresh to moderately weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

97.0 - 100.0 ft: SILTY SAND, fine
grained sand; moist, dark gray, contains
mica, estimated <5% shell fragments,
coarse sand and fine to coarse gravel
size moderately to highly weathered shell
fragments, strong HCl reaction (with
shells and soil)

SP-SM

SM

-50.4

-53.4

97.0

100.0

73.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-22, SPT
9+9+16
REC=18", 100%

S-23, SPT
7+10+13
REC=18", 100%
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0.0 - 0.5 ft: Rootmat and topsoil
0.5 - 1.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, brown, estimated
<5% fine gravel, no HCl reaction, soft,
subrounded fine gravel
1.5 - 7.5 ft: SILTY SAND, fine grained
sand; moist, orangish brown with bands
of reddish brown, no HCl reaction,
contains 1-inch layer of subrounded fine
gravel at 3.6 feet, contains iron oxidation
banding
5.0 ft: Changes to fine to medium grained
sand; estimated <5% fine gravel,
subrounded fine gravel
6.0 ft: Changes to light gray
6.1 ft: Changes to orangish brown
7.5 - 8.0 ft: LEAN CLAY; moist, light
gray, no HCl reaction, soft, contains a
1-inch layer of fine sand at 7.7 feet,
contains a 0.5-inch layer of cemented
sand at 7.9 feet (possibly iron oxidation
cementation)
8.0 - 9.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction, firm, contains
1/8-inch layer of silty sand, moist,
orangish brown at 8.4 ft
8.4 ft: Changes to orangish gray
9.0 - 12.5 ft: LEAN CLAY; moist, dark
gray, estimated <5% fine grained sand,
no HCl reaction, firm
12.5 - 15.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction, firm
15.0 - 18.5 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, dark gray,
contains mica, no HCl reaction, firm
18.5 - 28.5 ft: LEAN CLAY; moist, dark
gray, contains mica, estimated <5% fine
grained sand, no HCl reaction, firm,
contains 2-inch layer of sandy lean clay
(CL), moist, dark gray at 23.5 ft

CL

SM

CL

CL

CL

CL

CL

CL

69.6

68.6

62.6
62.1

61.1

57.6

55.1

51.6

0.5

1.5

7.5
8.0

9.0

12.5

15.0

18.5

0.0 - 2.5 ft:
Advanced 4-1/4"
ID HSA to 14.5 ft,
uniform
resistance,
smooth drilling,
orangish brown
cuttings

5.0 - 7.5 ft: pilot
bit used to clear
auger plug

7.5 - 10.0 ft:
Advanced 4-1/4"
I.D. HSA,
increased drilling
resistance at 9.0
ft, cuttings
changed to dark
gray
10.0 - 12.5 ft:
Increased drilling
resistance with
depth, dark gray
cuttings
12.5 - 14.5 ft:
Uniform drilling
resistance
14.5 - 15.0 ft:
Switched to 3-1/2"
tricone roller bit
(mud rotary) and
advanced to 100
ft, uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid
15.0 - 18.5 ft: light
gray drilling fluid

S-1, SPT
1/12"+3
REC=14", 78%

S-2, SPT
4+10+13
REC=18", 100%

S-3, SPT
2+4+3
REC=13", 72%

S-4, SPT
2+3+3
REC=18", 100%

S-5, SPT
3+3+4
REC=18", 100%

S-6, SPT
2+4+4
REC=18", 100%

S-7, SPT
2+2+3
REC=17", 94%

S-8, SPT
3+4+6
REC=18", 100%

S-9, SPT
6+8+10
REC=18", 100%

---

22.2'

Encountered

Completion

---

5:20 PM

14.5'

14.5'

58.5'

13.0'

6/24

6/25

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217072.1 ft   East: 960538.3 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 70.1 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 6/24/08     Finished: 6/25/08

Date CavedDepthTime Casing
Groundwater Observations
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28.5 - 33.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, contains mica, no HCl reaction

33.0 - 98.5 ft: SILTY SAND, fine to
medium grained sand; moist, dark gray,
estimated <5% shell fragments, weak
HCl reaction (with shells)

43.5 ft: Changes to estimated 15 - 25%
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

48.5 ft: Changes to estimated <5% shell
fragments

53.5 ft: Changes to estimated 15 - 25%
shell fragments, weak to moderate
cementation (fine sands and shells)

CL

SP-SM

SM

41.6

37.1

28.5

33.0

23.5 - 28.5 ft:
Uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid (continued)

28.5 - 33.5 ft:
Increased drilling
resistance at 33.0
ft

33.5 - 48.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

48.5 - 53.5 ft:
Increased drilling
resistance at 51.0
ft, smooth drilling,
dark gray drilling
fluid

53.5 - 58.5 ft: Bit
chatter from 56.5
to 57.0 ft (possible
shell
fragments/cemented
sand), dark gray
drilling fluid

S-10, SPT
7+8+11
REC=18", 100%

S-11, SPT
28+50/5"
REC=12", 67%

S-12, SPT
50/5"
REC=5", 100%

S-13, SPT
15+15+19
REC=14", 78%

S-14, SPT
3+5+22
REC=18", 100%

S-15, SPT
6+23+10
REC=18", 100%
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58.5 ft: Changes to wet, olive gray, strong
HCl reaction (with shells), no HCl
reaction (with soil), no cementation

63.5 ft: Changes to estimated <5% shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

73.5 ft: Changes to no HCl reaction

78.5 ft: Changes to estimated 15 - 25%
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

83.5 ft: Changes to gray

88.5 ft: Changes to estimated <5% shell
fragments, weak HCl reaction

SM

58.5 - 78.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid (continued)

78.5 - 83.5 ft: Bit
chatter from 81.0
to 81.5 ft

83.5 - 88.5 ft: Bit
chatter from 84.0
to 84.3 ft, dark
gray drilling fluid

88.5 - 93.5 ft:
Uniform drilling
resistance

S-16, SPT
6+8+10
REC=18", 100%

S-17, SPT
8+6+7
REC=18", 100%

S-18, SPT
7+7+10
REC=18", 100%

S-19, SPT
5+7+11
REC=18", 100%

S-20, SPT
10+50/5"
REC=11", 100%

S-21, SPT
8+31+29
REC=18", 100%

S-22, SPT
7+12+17
REC=18", 100%
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93.5 ft: Changes to contains shell
fragments, contains 0.5-inch layer of
shells at 94.2 ft, contains a 2.5-inch layer
of shells at 94.4 feet, strong HCl reaction
(with shells), weak HCl reaction (with
soil)

98.5 - 100.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; wet, gray, no HCl reaction

SM

SP-SM

-28.4

-29.9

98.5

100.0
Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-23, SPT
9+14+18
REC=18", 100%

S-24, SPT
10+11+18
REC=18", 100%
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0.0 - 2.0 ft: FILL, sampled as silty sand,
fine to medium grained sand; moist,
orangish brown, estimated <5% roots,
contains mica, no HCl reaction

2.0 - 3.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, orangish brown, contains mica, no
HCl reaction

3.5 - 4.5 ft: POORLY GRADED SAND,
fine grained sand; moist, yellowish brown,
estimated <5% silt, no HCl reaction

4.5 - 7.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, brown and orangish brown,
contains mica, no HCl reaction, contains
a 3.5 inch layer of POORLY GRADED
SAND (SP), fine sand, moist, orangish
brown and yellowish brown, contains
mica

7.0 - 10.8 ft: POORLY GRADED SAND,
fine to coarse grained sand, subrounded
particles; moist, yellowish brown and
orangish brown, estimated <5% fine
gravel, contains mica, no HCl reaction,
stratified, subrounded to rounded fine
gravel, contains layers of poorly graded
sand with silt, 0.5 to 1.0 inch thickness

FILL

SP-SM

SP

SP-SM

SP

107.3

105.8

104.8

102.3

2.0

3.5

4.5

7.0

0.0 - 2.5 ft:
Advanced 4 1/4"
ID HSA to 14 ft;
Uniform drilling
resistance, easy
drilling, orangish
brown

2.5 - 3.5 ft: Jar
labeled as S-2A

3.5 - 4.0 ft: Jar
labeled as S-2B

5.0 - 7.5 ft: Harder
drilling near the
bottom of the run

7.5 - 10.0 ft: Hard
drilling (possible
sand), orangish
brown and
yellowish brown
cuttings

S-1, SPT
4+9+6
REC=18", 100%

S-2, SPT
2+1+2
REC=16", 89%

S-3, SPT
4+5+7
REC=15", 83%

S-4, SPT
12+16+21
REC=13.5", 75%

---

---

---

---

---

Encountered

Start of Day

Start of Day

Completion

Start of Day

4:10 PM

8:30 AM

7:00 AM

5:30 PM

7:30 AM

14.0'

14.0'

14.0'

14.0'

14.0'

18.5'

9.0'

15.5'

12.5'

37.0'

7/21

7/22

7/23

7/23

7/24

Schnabel Representative: K. Bell

Total Depth: 200.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-3/4" O.D. Tri-cone roller bit

North: 216829.4 ft   East: 960893.9 ft   By: Land Survey

Equipment: CME- 95 (Truck); AWJ Rods

Ground Surface Elevation: 109.3 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/21/08     Finished: 7/24/08

Date CavedDepthTime Casing
Groundwater Observations
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10.0 ft: Changes to gray and yellowish
brown, estimated <5% silt, estimated
<5% coarse gravel, no HCl reaction,
subrounded to rounded gravel
10.8 - 17.0 ft: CLAYEY SAND, fine to
coarse grained sand, subrounded to
subangular particles; moist, yellowish
brown and brown, estimated <5% fine
gravel, no HCl reaction, subangular to
subrounded gravel

13.5 ft: Changes to coarse grained sand,
subrounded particles; orangish brown,
medium to coarse sand from 14.1 to 14.4
ft

17.0 - 22.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand,
subrounded particles; wet, yellowish
brown and orangish brown, estimated 5 -
10% fine gravel, no HCl reaction,
subrounded fine gravel

22.0 - 27.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, light orangish brown, contains mica,
no HCl reaction, homogenous structure

SP

SC

SP-SM

SP-SM

98.5

92.3

87.3

10.8

17.0

22.0

10.0 - 10.8 ft: Jar
labeled as S-5A
10.0 - 13.5 ft:
Uniform drilling
resistance, hard
drilling
10.8 - 11.5 ft: Jar
labeled as S-5B

13.5 - 14.0 ft:
orangish brown
cuttings
14.0 ft: Switched
to 3 3/4" OD
Tricone Roller bit
(mud rotary) and
advanced  to 200
ft; driller mixed 2
bags of bentonite
with 150 gallons
of clean water;
uniform drilling
resistance, hard
drilling

18.5 ft: Poorly
graded sand with
silt cuttings

S-5, SPT
14+17+13
REC=16", 89%

S-6, SPT
7+6+6
REC=18", 100%

S-7, SPT
8+8+6
REC=10", 56%
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27.0 - 37.0 ft: CLAYEY SAND, fine to
medium grained sand; wet, orangish
brown, contains mica, no HCl reaction

32.0 ft: Changes to fine grained sand;
orangish brown and brown, no mica

SP-SM

SC

82.327.0

23.5 ft: smooth
drilling, brown
drilling fluid

28.5 ft: Softer
drilling, orangish
brown and brown
cuttings, clayey
sand cuttings

33.5 - 38.5 ft:
easy drilling,
slightly harder
drilling at 37 ft

S-8, SPT
6+7+9
REC=10", 56%

S-9, SPT
3+3+3
REC=16", 89%

S-10, SPT
1+1/12"
REC=15", 83%
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37.0 - 47.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray, contains mica,
no HCl reaction, very soft, homogenous
structure

43.5 ft: Changes to gray and light gray

47.5 - 52.5 ft: LEAN CLAY; moist, gray
and light gray, estimated <5% fine
grained sand, no HCl reaction, firm,
homogenous structure

CL

CL

72.3

61.8

37.0

47.5

33.5 - 38.5 ft:
easy drilling,
slightly harder
drilling at 37 ft
(continued)

38.5 - 43.5 ft:
uniform drilling
resistance, soft
drilling, orangish
brown and brown,
sandy lean clay
cuttings

43.5 - 48.5 ft:
brown and gray
drilling fluid, fine
sandy clay
cuttings

48.5 ft: driller
de-sanded 150
gallons of drilling
fluid, driller added
75 gallons of
clean water with
1/2 bag of
bentonite
48.5 ft: smooth
drilling, brown

S-11, SPT
woh+1+2
REC=17", 94%

S-12, SPT
1+3+3
REC=18", 100%

S-13, SPT
3+4+5
REC=18", 100%
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52.5 - 60.5 ft: LEAN CLAY; moist, light
gray, estimated <5% fine grained sand,
contains mica, no HCl reaction, firm to
hard, homogenous structure

59.0 ft: Changes to 0.5 inch layer of silty
sand, fine sand particles, wet, gray, no
HCl reaction

60.5 - 65.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction, very soft to soft,
homogenous structure

CL

CL

CL

56.8

48.8

52.5

60.5

drilling fluid

53.5 - 58.5 ft:
slightly harder
drilling, light gray
drilling fluid

58.5 - 61.0 ft:
easy drilling, light
gray drilling fluid,
lean clay cuttings

61.0 - 63.5 ft: bit
clogged with clay
while lowering;
driller pulled and
cleaned bit;
smooth drilling,
gray drilling fluid

S-14, SPT
4+5+7
REC=18", 100%

S-15, SPT
5+7+9
REC=18", 100%

S-16, SPT
5+5+6
REC=12", 67%

S-17, SPT
7+9+15
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65.5 - 68.0 ft: SILTY SAND, fine to
medium grained sand; moist, dark gray,
contains mica, estimated <5% shell
fragments, weak cementation, fine sand
size highly weathered shells, weak HCl
reaction (with shells), no HCl reaction
(with soil)

68.0 - 70.5 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand,
rounded to subrounded particles; moist,
gray and light gray, contains mica, no HCl
reaction, weak cementation from 68.5 to
68.6 ft

70.5 - 78.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated <5% shell fragments, fine sand
size, highly weathered shells, weak HCl
reaction (with shells), no HCl reaction
(with soil), contains a 0.5 inch layer of
sandy silt, moist, gray, est < 5% shells
(fine sand size highly weathered shells,
weak HCl reation (with shells), no HCl
reaction (with soil), soft at 71.0 ft

73.5 ft: Changes to gray and light gray,
homogenous structure, weak HCl
reaction (with shells and soil)

CL

SM

SP-SM

SP-SM

43.8

41.3

38.8

65.5

68.0

70.5

63.5 - 66.0 ft:
easy drilling, light
gray drilling fluid
(continued)

66.0 - 68.5 ft:
slight rig chatter at
68 ft (possible
cemented sand)

68.5 - 71.0 ft:
hard drilling,
uniform drilling
resistance

71.0 - 73.5 ft:
slightly easier
drilling, light gray
drilling fluid

73.5 - 76.0 ft:
smooth drilling

REC=18", 100%

S-18, SPT
38+50/3"
REC=9", 100%

S-19, SPT
50/3"
REC=3", 100%

S-20, SPT
31+50/6"
REC=9", 75%

S-21, SPT
50/5"
REC=5", 100%

S-22, SPT
50/4"
REC=4", 100%
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78.0 - 84.5 ft: SILTY SAND, fine to
medium grained sand; wet, gray and
white, estimated <5% fine gravel,
estimated 30 - 45% shells, strong
cementation, subrounded fine gravel as
cemented sand, fine to medium sand size
fresh to moderately weathered white
shells, strong HCl reaction (with shells),
weak HCl reaction (with soil)

81.0 ft: Changes to weak cementation,
fine sand to fine gravel size fresh to
highly weathered shells, weak HCl
reaction (with shells), no HCl reaction
(with soil)

83.5 ft: Changes to weak HCl reaction
(with shells and soil)

84.5 - 85.5 ft: SANDY SILT; moist, gray,
estimated 5 - 10% fine gravel, estimated
<5% shells, fine to medium sand size
fresh shells, weak HCl reaction (with
shells), no HCl reaction (with soil)
85.5 - 88.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray and
brownish gray, estimated <5% fine
gravel, no HCl reaction, subangular fine
gravel, fine gravel as cemented sand,
moderate to strong cementation

88.0 - 93.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray and light
gray, estimated 5 - 10% shells, estimated
<5% fine gravel, fine to medium sand
size, fresh to highly weathered shells,
angular fine gravel as cemented sand,
weak HCl reaction (with shells), no HCl
reaction (with soil), moderate to strong
cementation (below 89.0 ft)

SP-SM

SM

ML

SM

SM

31.3

24.8

23.8

21.3

78.0

84.5

85.5

88.0

78.5 - 81.0 ft:
hard drilling, gray
drilling fluid

81.0 - 83.5 ft:
harder drilling,
(possible shells
and cemented
sands)

83.5 - 85.0 ft: Jar
labeled as S-25A

84.5 - 85.0 ft: Jar
labeled as S-25B

85.5 ft: very hard
drilling (possible
cemented sands)

87.0 ft: hard
drilling, slight rig
chatter (possible
cemented sand)

88.0 ft: softer
drilling

89.0 ft: slight rig
chatter (possible
cemented sand),
light gray drilling
fluid

S-23, SPT
16+13+17
REC=13", 72%

S-24, SPT
12+14+16
REC=15", 83%

S-25, SPT
5+2+7
REC=18", 100%

S-26, SPT
34+50/4"
REC=8", 80%

S-27, SPT
5+50/6"
REC=12", 100%
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91.0 ft: Changes to fine sand to fine
gravel size fresh to moderately weathered
shells, weak HCl reaction (with shells),
no HCl reaction (with soil)

93.0 - 100.5 ft: SILTY SAND, fine to
medium grained sand; wet, gray and light
gray, estimated 5 - 10% shells, fine sand
to fine gravel size fresh to highly
weathered shells, weak HCl reaction
(with shells), no HCl reaction (with soil),
shell size decreases with depth

96.0 ft: Changes to gray, homogenous
structure, fine to medium sand size,
moderately to highly weathered shells,
weak HCl reaction (with shells), no HCl
reaction (with soil)

98.5 ft: Changes to fine sand to fine
gravel size fresh to highly weathered
shells

100.5 - 105.5 ft: SILTY SAND, fine
grained sand; wet, gray, estimated <5%
shells, homogenous structure, fine to
medium sand size moderate to highly
weathered shells, weak HCl reaction
(with shells), no HCl reaction (with soil)

103.5 ft: Changes to gray and light gray,
fresh to highly weathered shells

SM

SM

SM

16.3

8.8

93.0

100.5

92.5 ft: harder
drilling (possible
shells)

93.5 - 96.0 ft:
uniform drilling
resistance,
smooth drilling

98.5 - 101.0 ft:
gray and light gray
drilling fluid

S-28, SPT
12+17+19
REC=18", 100%

S-29, SPT
7+6+7
REC=18", 100%

S-30, SPT
5+9+14
REC=16", 89%

S-31, SPT
5+5+7
REC=18", 100%

S-32, SPT
4+5+7
REC=18", 100%

S-33, SPT
5+6+8
REC=18", 100%
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105.5 - 108.0 ft: SILTY SAND, fine
grained sand; wet, gray, no HCl reaction,
homogenous structure, contain a 0.5 inch
layer of sandy silt, moist, light gray at
106.9 ft

108.0 - 110.5 ft: SILTY SAND, fine
grained sand; wet, light gray, estimated
<5% shells, homogenous structure, fine
to medium sand size moderate to highly
weathered shells, weak HCl reaction
(with shells), no HCl reaction (with soil)

110.5 - 113.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
<5% shells, firm, fine to medium sand
size moderately to highly weathered
shells, weak HCl reaction (with shells and
soil), contains 2.4 inch layer of silty sand
from 112.3 to 112.5 ft; fine to medium
sand, wet, olive gray and light gray, est 5
- 10% shells, fine sand to fine gravel size
fresh to moderately weathered shells,
weak HCl reaction (with shells and soil)

113.0 - 115.5 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
5 - 10% shells, soft, fine sand to coarse
sand size fresh to highly weathered
shells, weak HCl reaction (with shells),
no HCl reaction (with soil); contains a 3.5
inch layer of silty sand, from 113.2 to
113.5 ft, fine to coarse sand, subrounded
particles, wet, gray and white, est 5 -
10% subangular fine gravel as cemented
sand, est 5 -10% shells, fine to medium
sand size fresh to highly weathered
shells, strong HCl reaction (with shells),
weak HCl reaction (with soil)
115.5 - 118.0 ft: SILTY SAND, fine to
medium grained sand; wet, olive gray,
estimated 15 - 25% shells, fine to coarse
sand size shells moderate to highly
weathered shells weak HCl reaction (with
shells and soil)

SM

SM

SM

ML

ML

SM

3.8

1.3

-1.2

-3.7

-6.2

105.5

108.0

110.5

113.0

115.5

108.5 ft: light gray
drilling fluid

114.0 ft: slight rig
chatter (possible
shells)

115.5 ft: heavy rig
chatter (possible
cemented sand)
116.0 - 118.5 ft:
uniform drilling
resistance,
smooth drilling

S-34, SPT
3+3+4
REC=18", 100%

S-35, SPT
3+4+6
REC=18", 100%

S-36, SPT
3+5+6
REC=18", 100%

S-37, SPT
6+19+14
REC=18", 100%

S-38, SPT
7+8+8
REC=18", 100%
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118.0 - 120.5 ft: SILTY SAND, fine to
medium grained sand; wet, olive gray,
estimated 5 - 10% shells, estimated <5%
fine gravel, fine to coarse sand size fresh
to highly weathered shells, fine
subrounded gravel as cemented sand,
weak HCl reaction with (shells and soil),
strong HCl reaction (with cemented
sand), moderate to strong cementation,
shells and cemented sand decrease with
depth

120.5 - 128.0 ft: SILTY SAND, fine to
medium grained sand; wet, olive gray,
estimated 5 - 10% shells, fine to medium
sand size moderately to highly weathered
shells, weak HCl reaction (with shells),
no HCl reaction (with soil)

123.5 ft: Changes to fine grained sand;
estimated <5% shells,  contains a 0.5
inch layer of silt at 124.3 ft, moist, olive
gray, est < 5% fine sand particles, no HCl
reaction, soft

126.0 ft: Changes to homogenous
structure, fine sand size highly weathered
shells

128.0 - 147.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
<5% shells, firm to soft, fine to medium
sand size moderately to highly weathered
shells, weak HCl reaction (with shells),
no HCl reaction (with soil)

SM

SM

ML

-8.7

-11.2

-18.7

118.0

120.5

128.0

118.5 - 121.0 ft:
slightly harder
drilling, gray
drilling fluid

121.0 - 123.5 ft:
smooth drilling

123.5 - 126.0 ft:
easy drilling

126.0 - 128.5 ft:
smooth drilling

S-39, SPT
40+19+27
REC=18", 100%

S-40, SPT
8+12+10
REC=18", 100%

S-41, SPT
7+7+11
REC=17", 94%

S-42, SPT
5+8+12
REC=18", 100%

S-43, SPT
7+9+10
REC=18", 100%
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133.5 ft: Changes to firm, shells
decrease with depth

138.5 ft: Changes to hard, homogenous
structure, fine sand size highly weathered
shells, no HCl reaction (with shells or
soil)

143.5 ft: Changes to olive gray and
grayish green, estimated <5% shells, fine
to medium sand size moderately to highly
weathered shells, weak HCl reaction
(with shells and soil)

ML

133.5 - 138.5 ft:
light gray drilling
fluid, sandy silt,
fine to medium
sand sized shell
cuttings

137.0 ft: harder
drilling

138.5 - 143.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

143.5 - 148.5 ft:
silt and fine sand
cuttings

S-44, SPT
5+5+9
REC=18", 100%

S-45, SPT
6+7+8
REC=18", 100%

S-46, SPT
5+6+9
REC=18", 100%
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147.0 - 152.0 ft: SILTY SAND, fine
grained sand; wet, olive gray, estimated 5
- 10% shells, fine to medium sand size
fresh to moderately weathered shells,
weak HCl reaction (with shells), no HCl
reaction (with soil)

152.0 - 172.5 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
<5% shells, fine to medium sand size
moderately to highly weathered shells,
weak HCl reaction (with shells and soil)

ML

SM

ML

-37.7

-42.7

147.0

152.0

143.5 - 148.5 ft:
silt and fine sand
cuttings
(continued)

148.5 - 153.5 ft:
olive gray drilling
fluid

153.5 - 158.5 ft:
easy drilling

S-47, SPT
6+7+10
REC=18", 100%

S-48, SPT
4+5+8
REC=18", 100%
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158.5 ft: Changes to olive gray, fine sand
size moderate to highly weathered shells

163.5 ft: Changes to fine to medium sand
size shells

168.5 ft: Changes to fine sand size highly
weathered shells

ML

161.0 ft: harder
drilling

163.5 - 168.5 ft:
easy drilling

168.0 - 173.5 ft:
smooth drilling

S-49, SPT
5+6+9
REC=18", 100%

S-50, SPT
5+6+7
REC=18", 100%

S-51, SPT
4+5+7
REC=18", 100%
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172.5 - 182.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, firm to hard,
homogenous structure

182.0 - 200.0 ft: SILT WITH SAND, fine
grained sand; moist, olive gray, contains
mica, estimated <5% shells, firm to hard,
homogenous structure, fine sand size
highly weathered shells, weak HCl
reaction (with shells and soil)

ML

ML

ML

-63.2

-72.7

172.5

182.0

168.0 - 173.5 ft:
smooth drilling
(continued)

173.5 - 178.5 ft:
soft drilling, olive
gray and gray
drilling fluid

178.5 - 183.5 ft:
fine sand in
cuttings
179.0 ft: harder
drilling

180.0 ft: softer
drilling

183.5 - 188.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray and
gray drilling fluid

S-52, SPT
5+6+7
REC=18", 100%

S-53, SPT
5+6+9
REC=18", 100%

S-54, SPT
5+6+8
REC=18", 100%
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193.5 ft: Changes to hard

ML

183.5 - 188.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray and
gray drilling fluid
(continued)

188.5 - 193.5 ft:
olive gray drilling
fluid

193.5 - 198.5 ft:
easy drilling

S-55, SPT
5+6+9
REC=18", 100%

S-56, SPT
6+9+10
REC=18", 100%

S-57, SPT

MATERIAL DESCRIPTION

B-352Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 15  of  16

SAMPLING
DEPTH

190

195

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



ML

-90.7200.0

Bottom of Boring at 200.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

6+6+10
REC=18", 100%
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0.0 - 0.2 ft: Topsoil
0.2 - 2.0 ft: CLAYEY SAND, fine to
medium grained sand; dry, yellowish
brown and brown, contains mica,
contains roots, no HCl reaction
2.0 - 4.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, orangish brown and brown,
contains mica, estimated <5% roots, no
HCl reaction

4.5 - 7.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, orangish
brown and brown, estimated <5% roots,
no HCl reaction, sand size decrease with
depth
7.0 - 17.0 ft: POORLY GRADED SAND,
fine to medium grained sand; dry,
orangish brown and yellowish brown, no
HCl reaction, homogenous structure,
estimated <5% clay

13.5 ft: Changes to yellowish brown and
brown, estimated <5% silt, no clay,
contains a 1.0 inch layer of poorly graded
sand with silt, dry, dark brown at 14.5 ft

17.0 - 22.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand,
subrounded to subangular particles;
moist, orangish brown and brown,
contains mica, no HCl reaction, wet 0.5
inch at 18.9 ft, contains a 2.0 inch layer
of clayey sand, fine to coarse sand,
subangular to subrounded coarse sand at
18.5 ft

22.0 - 31.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, orangish brown and gray, contains
mica, no HCl reaction, sand size
decreases with depth

SC

SP-SM

SC

SP

SP-SM

SP-SM

110.7

108.9

106.4

103.9

93.9

88.9

0.2

2.0

4.5

7.0

17.0

22.0

0.0 - 2.5 ft:
Advanced 6 1/4 ID
HSA to 14 ft:
Uniform drilling

5.0 - 7.5 ft:
orangish brown
cuttings

7.5 - 10.0 ft:
orangish brown
and brown
cuttings

10.0 - 13.5 ft:
slightly harder
drilling

13.5 - 14.0 ft:
Advance 6 1/4 ID
HSA: Uniform
drilling resistance,
smooth drilling
14.0 ft: Switched
to 3 1/2 OD
Tricone roller bit
(mud rotary), and
advanced to 88.5
ft , 2 bags of
bentonite mixed
with 150 gallons
of water.  light
brown drilling fluid

21.0 - 21.5 ft:
orangish brown
drilling fluid

S-1, SPT
1+3+3
REC=13", 72%

S-2, SPT
1+2+2
REC=12", 67%

S-3, SPT
4+4+2
REC=15", 83%

S-4, SPT
4+6+6
REC=16", 89%

S-5, SPT
4+7+7
REC=17", 94%

S-6, SPT
3+6+5
REC=18", 100%

S-7, SPT
10+17+18
REC=15", 83%

S-8, SPT
4+6+5
REC=11", 61%

---

---

---

---

Encountered

Start of Day

Start of Day

Completion

3:00 PM

7:00 AM

7:00 AM

8:20 AM

14.0'

14.0'

14.0'

14.0'

23.5'

3.5'

10.5'

26.0'

7/16

7/17

7/18

7/21

Schnabel Representative: K. Bell

Total Depth: 200.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone Roller Bit
3-3/4" O.D. Tri-cone Roller Bit

North: 216772.7 ft   East: 960972.2 ft   By: Land Survey

Equipment: CME-75 (Truck); AWJ Rods

Ground Surface Elevation: 110.9 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: S. Effland

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/16/08     Finished: 7/16/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 ft: Changes to contains 2.0' layer of
saturated soil at 30 ft, with speckles of
black from 28.5 to 30 ft

31.0 - 37.0 ft: SILTY SAND, fine to
coarse grained sand, rounded to
subrounded particles; wet,
orangish brown (from 33.5 to 34 ft)
reddish brown and gray (from 34 to 34.5
ft) gray ( from 34.5 to 35 ft)
sand size increases at color change
depths, fine to medium sand at 34.5 ft,
fine to coarse sand at 34.5 ft.
contains a 0.5 inch layer of sandy lean
clay, moist, gray at 33.7 ft.

37.0 - 47.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray, contains mica,
no HCl reaction, soft, homogenous
structure, contains a 1 inch layer of silty
sand, fine sand, moist gray at 44.5 ft

47.0 - 52.0 ft: LEAN CLAY; moist, gray,
estimated <5% fine grained sand, no HCl
reaction, firm to hard, homogenous
structure

52.0 - 57.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray, contains mica,
no HCl reaction, homogenous structure

57.0 - 61.0 ft: LEAN CLAY; moist, gray,
estimated <5% fine grained sand, no HCl
reaction, hard, homogenous structure,

SP-SM

SM

CL

CL

CL

CL

79.9

73.9

63.9

58.9

53.9

31.0

37.0

47.0

52.0

57.0

23.5 - 28.5 ft:
slightly harder
driling, uniform
drillling resistance
(continued)

28.5 - 33.5 ft:
from 31 to 31.5 ft,
softer drilling

42.0 ft: harder
drilling, drilling
fluid changed to
gray at 43.5 ft
43.5 - 48.5 ft:
Uniform drilling
resistance, easy
drilling, gray
drilling fluid

53.5 - 58.5 ft:
smooth driling

S-9, SPT
5+7+4
REC=16", 89%

S-10, SPT
2+2+2
REC=18", 100%

S-11, SPT
2+2+3
REC=19", 106%

S-12, SPT
2+3+4
REC=18", 100%

S-13, SPT
2+4+5
REC=17", 94%

S-14, SPT
3+4+4
REC=17", 94%
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contains 0.5 inch layer of sandy lean clay
at 59.5 ft

61.0 - 67.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray and light gray,
contains mica, no HCl reaction, firm,
homogenous structure

63.5 ft: Changes to soft to very soft

66.0 ft: Changes to hard to very hard

67.0 - 70.5 ft: SILTY SAND, fine to
medium grained sand; moist, dark gray,
contains mica, no HCl reaction,
homogenous structure, moderate to
strong cementation
68.5 ft: Changes to gray and light gray,
estimated <5% shell fragments, fine sand
size highly weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil), weak cementation
70.5 - 83.0 ft: POORLY GRADED SAND,
fine grained sand; moist, light gray,
estimated <5% silt, contains mica, no HCl
reaction

76.0 ft: Changes to wet, estimated <5%
shell fragments, fine to medium sand
size, moderately to highly weathered,
weak HCl reaction (both soil and shells)

78.5 ft: Changes to fresh to highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl (with soil)

81.0 ft: Changes to highly weathered
shells, weak to moderate cementation

83.0 - 90.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray and light
gray, estimated 30 - 45% shell
fragments, fine sand to fine gravel size
fresh to highly weathered shells, weak
HCl reaction (shells and soil), moderate
to strong cementation, fine gravel size
cementation
85.5 ft: Changes to estimated 15 - 25%
shell fragments, fine to coarse sand size
shells, strong  HCl reaction (with shells),
weak HCl reaction (with soil at cemented
sands), strong cementation
88.5 ft: Changes to gray and olive gray,
estimated 5 - 10% shell fragments, no
HCl reaction, fine to medium sand size
shells, weak HCl reaction (with shells and
soils)
90.0 - 93.0 ft: SILTY SAND, fine grained

CL

CL

SM

SP

SM

SM

49.9

43.9

40.4

27.9

20.9

61.0

67.0

70.5

83.0

90.0

58.5 - 63.5 ft:
slightly harder
drilling at 61.0 ft,
performed marsh
funnel test
performed 60 sec
drilling fluid
(continued)

63.5 - 66.0 ft:
Uniform drilling
resistance,
smooth drilling.
Driller de-sanded
mud tub, driller
added 50 gallons
of clean water to
drilling fluid, driller
flushed hole with
new drilling fluid.
66.0 - 68.5 ft:
hard drilling at
67.5, light gray
drilling fluid,
66-67.0 ft: jar
labeled as S-18A,
67-67.5: jar
labeled as S-18B
68.5 - 71.0 ft:
hard drilling
73.5 - 76.0 ft: fine
sands gray in
color, est < 5%
fine shells
(moderately
weathered)

78.5 - 81.0 ft:
Driller De-sanded
mud tub

83.0 ft:  rig chatter
(possible
cemented sand)
83.5 - 86.0 ft:
hard drilling, slight
rig chatter at 85.5
ft (possible
cemented sand),
light gray drilling
fluid
86.0 - 88.5 ft:
heavy rig chatter
from 86.5 to 87.3
ft, softer drilling
from 87.3 to 87.8
ft, rig chatter from
87.8 to 88.5 ft,
marsh funnel test
performed 45 sec
drilling fluid

S-15, SPT
4+6+7
REC=18", 100%

S-16, SPT
4+5+6
REC=18", 100%

S-17, SPT
4+4+7
REC=15", 83%

S-18, SPT
8+11+15
REC=17", 94%

S-19, SPT
21+17+21
REC=17", 94%

S-20, SPT
50/4"
REC=4", 100%

S-21, SPT
50/6"
REC=4", 67%

S-22, SPT
50/3"
REC=3", 100%

S-23, SPT
50/4"
REC=4", 100%

S-24, SPT
50/5"
REC=4", 80%

S-25, SPT
23+18+14
REC=15", 83%

S-26, SPT
3+50/3"
REC=6", 67%

S-27, SPT
50/4"
REC=4", 100%

S-28, SPT
67/6"
REC=5", 83%
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sand; wet, greenish gray and gray,
estimated 5 - 10% shell fragments, fine
to medium sand size , moderately to
highly weathered shells, weak HCl
reaction, (with soil and shells), moderate
cementation fine to coarse sand size
93.0 - 110.5 ft: SILTY SAND, fine
grained sand; wet, olive gray, estimated
<5% shell fragments, fine to coarse sand
size fresh to highly weathered shells,
weak HCl reaction (with shells),  no HCl
reaction (with soil)
96.0 ft: Changes to gray, estimated 5 -
10% shell fragments, fine sand to fine
gravel size fresh to highly weathered
shells, no HCl reaction with soil, weak
HCl reaction with shells
98.5 ft: Changes to gray and light gray,
weak HCl Reaction (with soil and shells)
101.0 ft: Changes to gray, estimated <5%
shell fragments

103.5 ft: Changes to gray and olive gray,
fine to coarse sand size highly to
moderately weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)
105.5 ft: Changes to fine to medium sand
size shell fragments, highly weathered,
no HCl reaction (with shells),  no HCl
reaction (with soil)

108.0 ft: Changes to contains mica

110.5 - 113.0 ft: SILTY SAND, fine
grained sand; gray, estimated <5% shell
fragments, fine sand size, highly
weathered shells, weak HCl reaction
(with shells), no HCl reaction (with soil)
113.0 - 118.0 ft: SILTY SAND, fine
grained sand; wet, gray and white,
estimated 15 - 25% shell fragments, fine
sand to fine gravel size, fresh to highly
weathered shells, weak HCl reaction
(with shell and soil), shells increase with
depth and have strong cementation
around them, white shells

118.0 - 123.0 ft: SILTY SAND, fine
grained sand; wet, light gray, estimated 5
- 10% shell fragments, fine sand to
coarse sand size, fresh to highly
weathered shells, strong HCl reaction
(with shells), weak HCl reaction (with
soil), strong cementation around shells
at 119.5 ft.
120.5 ft: Changes to fine sand to fine
gravel size shell fragments, weak HCl
reaction (with shells),  no HCl reaction
(with soil), shells increase with depth.
123.0 - 137.0 ft: SILTY SAND, fine
grained sand; wet, gray and olive gray,
estimated <5% shell fragments, fine sand
size highly weathered shells, contains a
1.5 inch layer of sandy slit , wet, olive

SM

SM

SM

SM

SM

SM

17.9

0.4

-2.1

-7.1

-12.1

93.0

110.5

113.0

118.0

123.0

88.5 ft: Driller
switched  to 3"
OD Tricone roller
bit, softer drilling
at 90 ft, drilling
fluid light gray,
Driller switched to
a 3 3/4 OD
Tricone roller bit
and advanced  to
200.0 ft.
91.0 - 93.5 ft:
slight rig chatter at
93 ft (possible
cemented sand)
(continued)
93.5 - 96.0 ft:
Unifom
resistance, easy
drilling, drilling
marsh funnel test
performed, 43 sec
drilling fluid
96.0 - 98.5 ft:
easy drilling, gray
drilling fluid
98.5 - 101.0 ft:
harder drilling,
driller used 100
gallons of drilling
fluid, added 1/2
bag of bentonite to
drilling
101.0 - 103.5 ft:
easy drilling
103.5 - 106.0 ft:
smooth drilling
106.0 - 108.5 ft:
gray and olive
gray drilling fluid
108.5 - 110.0 ft:
gray drilling fluid,
marsh funnel test
performed (45 sec
drilling fluid)

115.0 ft: rig
chatter (possible
cemented shells),
hard drilling
116.5 ft:  rig
chatter (possible
cemented sand),
hard drilling
118.5 - 121.0 ft:
Rig chatter
throughout
(possible
cemented sands)
121.0 - 123.5 ft:
smooth drilling,
light gray drilling
fluid

123.5 - 126.0 ft:
gray drilling fluid

S-29, SPT
9+11+11
REC=17", 94%

S-30, SPT
5+8+10
REC=18", 100%

S-31, SPT
8+10+10
REC=18", 100%

S-32, SPT
7+9+14
REC=16", 89%

S-33, SPT
5+8+11
REC=17", 94%

S-34, SPT
5+5+7
REC=17", 94%

S-35, SPT
3+15+5
REC=17", 94%

S-36, SPT
3+3+5
REC=18", 100%

S-37, SPT
8+10+26
REC=14", 78%

S-38, SPT
14+15+17
REC=17", 94%

S-39, SPT
7+17+39
REC=17", 94%

S-40, SPT
10+11+17
REC=18", 100%

S-41, SPT
12+13+13
REC=17", 94%
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gray at 124.5 ft, weak HCl reaction (with
shells and soil), shells decrease with with
depth.
126.0 ft: Changes to fine to coarse sand
size fresh to highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil),
contains a 1.0 inch layer of sandy silt,
moist, olive gray at 126.2 ft
128.5 ft: Changes to fine sand to fine
gravel size fresh to highly weathered shell
fragments, weak HCl reaction (with shells
and soil), shells increase with depth

133.5 ft: Changes to fine sand size highly
weathered shells,  weak HCl reaction
(with shells), no HCl reaction (with soil)

137.0 - 173.5 ft: SANDY SILT, fine
grained sand; moist, olive gray and
grayish green, estimated <5% shells, fine
sand size, highly weathered shells, weak
HCl reaction (with shells), no HCl
reaction (with soil), hard to very hard,
homogenous

143.0 ft: Changes to fine to medium sand
size fresh to highly weathered shell
fragments, firm to hard, wet from 143.6
to 143.7 ft

148.5 ft: Changes to fine sand to fine
gravel size angular  shell fragments

153.5 ft: Changes to fine to medium sand
size moderately to highly weathered shell
fragments, weak HCl reaction (with shells
and soil), soft to firm

158.5 ft: Changes to highly weathered
shell fragments, firm to hard

SM

ML

-26.1137.0

126.0 - 128.5 ft:
gray and  and dark
gray drilling fluid
(continued)

128.5 - 133.5 ft:
Driller de-sanded
100 gallons of
drilling fluid with
50 gallons of
clean water to
drilling fluid; driller
flushed the hole
with the new
drilling fluid.

133.5 - 138.5 ft:
easy drilling light
gray drilling fluid

138.5 - 143.5 ft:
slightly faster
drilling at 142 ft

146.5 ft: harder
drilling  (possible
sand) gray and
greenish gray
drilling fluid
148.5 - 153.5 ft:
Uniform drilling
resistance, easy
drilling, gray
drilling fluid

153.5 - 158.5 ft:
smooth drilling,
olive gray drilling
fluid

S-42, SPT
6+6+12
REC=18", 100%

S-43, SPT
4+9+15
REC=18", 100%

S-44, SPT
4+9+10
REC=18", 100%

S-45, SPT
6+9+11
REC=18", 100%

S-46, SPT
4+7+8
REC=18", 100%

S-47, SPT
4+5+6
REC=18", 100%

S-48, SPT
5+7+9
REC=18", 100%

S-49, SPT
4+6+7
REC=18", 100%
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163.5 ft: Changes to fine sand size shells

168.5 ft: Changes to highly weathered
shells

173.5 - 197.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, estimated
<5% shells, fine sand size, highly
weathered, weak HCl reaction (with
shells and soil), firm to hard

183.5 ft: Changes to homogenous
structure

ML

ML

-62.6173.5

158.5 - 163.5 ft:
driller added ~ 1/2
bag of bentonite to
~30 gallons of
clean water at
158.5 ft, marsh
funnel test
performed (48
drilling fluid) ,
slower drilling,
gray drilling fluid
(continued)
163.5 - 168.5 ft:
greenish gray and
olive gray drilling
fluid

168.5 - 173.5 ft:
steadily harder
drilling from 172.0
ft  + drilling fluid,
gray and olive
drilling fluid

173.5 - 178.5 ft:
Driller desanded
150 gallons of
drilling fluid, and
added 25 gallons
of clean water,
marsh funnel test
performed  (50
sec drilling fluid),
light gray drilling
fluid
178.5 - 183.5 ft:
slightly hard
drilling at 179 ft

183.5 - 188.5 ft:
easy drilling

188.5 - 193.5 ft:
driller pumped 75
gallons of drilling
fluid and filled the
mud tub back up
with clean water

S-50, SPT
6+7+9
REC=18", 100%

S-51, SPT
5+5+7
REC=18", 100%

S-52, SPT
5+6+7
REC=18", 100%

S-53, SPT
6+7+8
REC=18", 100%

S-54, SPT
5+7+9
REC=16", 89%

S-55, SPT
6+6+8
REC=16", 89%
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197.0 - 200.0 ft: SANDY SILT, fine
grained sand; moist, olive gray and
grayish brown, estimated <5% shell
fragments, (fine small size, highly
weathered), weak HCl reaction (with soils
and shells), hard, homogenous

ML

ML

-86.1

-89.1

197.0

200.0

193.5 - 198.5 ft:
Advanced 3 3/4
OD Tricone Roller
Bit; Progressively
harder drilling with
depth (continued)

Bottom of Boring at 200.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

S-56, SPT
5+7+10
REC=18", 100%

S-57, SPT
6+8+9
REC=17", 94%
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0.0 - 0.3 ft: Topsoil
0.3 - 2.9 ft: SILTY SAND, fine grained
sand; moist, orangish brown, estimated
<5% organics, organic odor, no HCl
reaction
2.5 ft: Changes to no organics, no odor

2.9 - 4.5 ft: WELL GRADED SAND, fine
to coarse grained sand, subrounded
particles; moist, orangish brown, no HCl
reaction, contains 0.5 inch layer of (iron)
cemented coarse sand and fine gravel at
3.7 ft, (fine gravel fracture)
4.5 - 7.0 ft: WELL GRADED SAND
WITH SILT, fine to coarse grained sand,
subrounded particles; moist, orangish
brown, no HCl reaction
7.0 - 9.5 ft: SILTY SAND, fine to coarse
grained sand, subrounded particles;
moist, orangish brown, estimated <5%
fine gravel, no HCl reaction
9.5 - 12.0 ft: POORLY GRADED SAND,
fine to coarse grained sand, subrounded
particles; moist, light orangish brown,
estimated 5 - 10% fine gravel, no HCl
reaction, (subrounded fine gravel)
12.0 - 14.5 ft: CLAYEY SAND WITH
GRAVEL, fine to coarse grained sand,
subrounded particles; moist, orangish
brown, no HCl reaction

14.5 - 17.5 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
subrounded particles; moist, orangish
brown, (fine gravel); 0.25 inch layer of
white clay at 15.8 ft)

17.5 - 22.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand,
subangular particles; moist, light orangish
brown, estimated <5% fine gravel, no HCl
reaction, (subrounded gravel), contains
0.25 inch layer of white clay at 19.6 and
19.8 ft

22.0 - 24.2 ft: POORLY GRADED SAND
WITH GRAVEL, fine to medium grained
sand, subangular particles; wet, orangish
brown, (subrounded fine gravel)

24.2 - 24.6 ft: FAT CLAY; moist, light

SM

SW

SW-SM

SM

SP

SC

SM

SP-SM

SP

CH

92.1

89.5

87.9

85.4

82.9

80.4

77.9

74.9

70.4

68.2
67.8

0.3

2.9

4.5

7.0

9.5

12.0

14.5

17.5

22.0

24.2
24.6

0.0 ft: advanced 6
1/4" ID HSA to
18.5 ft; 0 to 1.5 ft
interval uniform
drilling resistance
2.5 - 2.9 ft: jar
labeled as S-2A
2.9 - 4.0 ft: jar
labeled as S-2B

5.0 - 7.5 ft:
smooth drilling,
orangish brown
cuttings

15.0 - 16.5 ft:
hammer energy
test performed

18.5 ft: switched
to 3 1/4" OD
tricone roller bit
(mud rotary) and
advanced to 196.5
ft; 18.5  to 23.5 ft
interval, brown
drilling fluid

23.5 - 24.2 ft: jar
labeled as S-9A

S-1, SPT
2+2+4
REC=13", 72%

S-2, SPT
3+4+3
REC=14", 78%

S-3, SPT
4+4+5
REC=16", 89%

S-4, SPT
3+4+4
REC=18", 100%

S-5, SPT
3+5+6
REC=14", 78%

S-6, SPT
4+8+9
REC=16", 89%

S-7, SPT
4+9+11
REC=17", 94%

S-8, SPT
1+2+3
REC=14", 78%

S-9, SPT
23+13+4
REC=17", 94%

---

---

---

---

---

Encountered

Start of Day

Start of Day

Start of Day

Completion

4:29 PM

6:58 AM

7:30 AM

7:16 AM

5:11 PM

18.5'

18.5'

18.5'

18.5'

18.5'

19.7'

27.0'

9.0'

29.0'

22.0'

6/23

6/25

6/27

7/1

7/2

Schnabel Representative: D. Cepull

Total Depth: 251.5 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/4" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone Roller Bit

North: 217131.1 ft   East: 961098.9 ft

Equipment: CME-550; AWJ Rods

Ground Surface Elevation: 92.4 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: W. Wolfe

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 6/23/08     Finished: 7/3/08

Date CavedDepthTime Casing
Groundwater Observations
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brown, estimated 5 - 10% fine and coarse
sand, very hard
24.6 - 28.0 ft: SILTY SAND, fine to
medium grained sand; moist, dark
orangish brown

28.0 - 42.0 ft: LEAN CLAY; moist,
grayish brown, estimated <5% sand,
contains mica, no HCl reaction, soft

38.5 ft: Changes to firm

42.0 - 44.5 ft: SANDY LEAN CLAY;
moist, grayish brown, hard, clayey sand
layer between 42.8 and 43 ft

44.5 - 47.0 ft: SANDY LEAN CLAY;
moist, grayish brown, no HCl reaction,
soft

47.0 - 50.8 ft: CLAYEY SAND; moist,
grayish brown, contains mica, no HCl
reaction

50.8 - 52.0 ft: SILTY SAND, fine grained
sand; moist, orangish brown, no HCl
reaction, contains 0.5 inch layer of
cemented sands at 50.6 ft, contains 1
inch layer of clayey sand at 51.4 ft, moist,
fine sand, grayish brown with mica

52.0 - 54.5 ft: SILTY SAND, fine to
coarse grained sand; moist, orangish
brown, contains mica, no HCl reaction
53.6 ft: Changes to strong HCl reaction
(with shells) at thin white seashell layer
54.5 - 57.0 ft: POORLY GRADED SAND,
fine to medium grained sand; moist, light
brown, no HCl reaction
57.0 - 59.5 ft: SILTY SAND, fine grained

SM

CL

CL

CL

SC

SM

SM

SP

SM

64.4

50.4

47.9

45.4

41.6

40.4

37.9

35.4

28.0

42.0

44.5

47.0

50.8

52.0

54.5

57.0

23.7 - 24.2 ft:
roller bit grinding,
gray drilling fluid
24.2 - 24.6 ft: jar
labeled as S-9B

28.5 - 33.5 ft:
hammer energy
test performed;
little drilling
resistance

33.5 - 35.0 ft:
hammer energy
test performed
35.0 ft: clay
reducer added
36.0 ft: increased
drilling resistance

37.5 ft: drilling
resistance
decreased
38.5 - 40.0 ft:
uniform drilling
resistance

45.0 - 46.5 ft:
hammer energy
test performed

50.0 - 50.8 ft: jar
labeled as S-17A
50.8 - 51.5 ft: jar
labeled as S-17B
51.0 ft: harder
material
encountered
52.5 - 55.0 ft: rig
chatter at 53 ft,
hard drilling
throughout
interval
55.0 - 57.5 ft:
hard resistance
drilling

S-10, SPT
3+3+5
REC=18", 100%

S-11, SPT
3+5+5
REC=18", 100%

S-12, SPT
3+4+7
REC=18", 100%

S-13, SPT
5+7+9
REC=18", 100%

S-14, SPT
10+8+11
REC=18", 100%

S-15, SPT
6+7+8
REC=12", 67%

S-16, SPT
5+5+6
REC=17", 94%

S-17, SPT
8+9+21
REC=16", 89%

S-18, SPT
14+50/3"
REC=9", 100%

S-19, SPT
50/3"
REC=1", 33%

S-20, SPT
50/5"
REC=5", 100%
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sand; moist, light brown, contains mica

59.5 - 64.5 ft: CLAYEY SAND, fine
grained sand; wet, orangish brown,
contains mica

62.5 ft: Changes to contains shells,
strong HCl reaction (with shells)

64.5 - 67.0 ft: SILTY SAND, fine grained
sand; wet, grayish brown, contains mica,
contains shell fragments, weak HCl
reaction (with shells)

67.0 - 68.3 ft: CLAYEY SAND, fine
grained sand; moist, light brownish gray,
estimated 5 - 10% shells, weak HCl
reaction

68.3 - 74.5 ft: SILTY SAND, fine grained
sand; moist, brownish gray, weak HCl
reaction

73.3 ft: Changes to estimated 5 - 10%
shells

74.5 - 92.0 ft: SILTY SAND, fine grained
sand; wet, brownish gray, estimated 15 -
25% shell fragments, weak HCl reaction

77.0 ft: Changes to estimated 5 - 10%
shell fragments

80.0 ft: Changes to estimated 15 - 25%
shell fragments

82.5 ft: Changes to estimated 5 - 10%
shell fragments

85.0 ft: Changes to no HCl reaction

87.5 ft: Changes to estimated <5% shell
fragments

90.0 ft: Changes to moist, no shell
fragments

SM

SC

SM

SC

SM

SM

SP-SM

32.9

27.9

25.4

24.1

17.9

0.4

59.5

64.5

67.0

68.3

74.5

92.0

61.0 ft: decreased
drilling resistance

62.5 - 65.0 ft:
moderately hard
drilling resistance

65.0 - 67.5 ft:
hard drilling
resistance

67.5 - 68.3 ft: jar
labeled as S-24A
68.3 - 69.0 ft: jar
labeled as S-24B
69.3 ft: extremely
hard with
considerable
drilling resistance
69.8 ft: broke
through hard
material
72.0 ft: hard
drilling resistance

75.1 - 77.5 ft:
extremely hard
drilling resistance
75.4 ft: hammer
energy test
performed

80.0 - 82.5 ft:
uniform drilling,
minor resistance

87.5 - 90.0 ft:
uniform drilling
resistance

90.0 - 91.5 ft:
slight to moderate
drilling resistance,
performed
hammer energy

S-21, SPT
50/5"
REC=5", 100%

S-22, SPT
3+11+25
REC=12", 67%

S-23, SPT
50/6"
REC=6", 100%

S-24, SPT
3+4+20
REC=18", 100%

S-25, SPT
4+11+9
REC=18", 100%

S-26, SPT
40+7+9
REC=18", 100%

S-27, SPT
50/5"

S-28, SPT
5+5+7
REC=18", 100%

S-29, SPT
5+4+7
REC=18", 100%

S-30, SPT
6+5+6
REC=18", 100%

S-31, SPT
5+4+7
REC=18", 100%

S-32, SPT
4+4+7
REC=18", 100%

S-33, SPT
6+4+6
REC=18", 100%
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92.0 - 97.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet,
brownish gray, no HCl reaction

97.0 - 99.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
brownish gray, estimated 5 - 10% shells,
(white shells), strong HCl reaction (with
shells)

99.5 - 109.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, estimated 15 - 25% shell
fragments, weak HCl reaction (with
shells)

102.5 ft: Changes to gray and white,
estimated 5 - 10% shell fragments, (white
shell fragments)

105.0 ft: Changes to estimated <5% shell
fragments, (white shell fragments)

109.5 - 127.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains shell fragments,
(white shell fragments), weak HCl
reaction with shells

118.5 ft: Changes to no HCl reaction

123.5 ft: Changes to no shell fragments

SP-SM

SP-SM

SP-SM

SP-SM

-4.6

-7.1

-17.1

97.0

99.5

109.5

test
90.0 ft: lost 350
gallons of drilling
fluid in boring;
after
re-introduction of
water and drilling
fluid by drillers
slow drilling fluid
92.5 - 95.0 ft:
uniform drilling
resistance,
brownish gray
drilling fluid

99.5 - 100.0 ft:
some drilling
resistance, light
rod chatter

102.0 - 105.0 ft:
uniform drilling
resistance, light
gray drilling fluid

105.0 - 106.5 ft:
hammer energy
test performed

110.0 - 113.5 ft:
light to medium
gray drilling fluid

118.5 - 120.0 ft:
hammer energy
test performed

S-34, SPT
3+3+4
REC=18", 100%

S-35, SPT
3+4+4
REC=10", 56%

S-36, SPT
15+20+20
REC=18", 100%

S-37, SPT
27+16+17
REC=18", 100%

S-38, SPT
5+22+31
REC=18", 100%

S-39, SPT
12+23+22
REC=18", 100%

S-40, SPT
9+14+18
REC=18", 100%

S-41, SPT
6+6+10
REC=18", 100%

S-42, SPT
10+8+13
REC=18", 100%

S-43, SPT
5+6+11
REC=18", 100%

S-44, SPT
5+6+8
REC=18", 100%
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127.0 - 142.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains shell fragments,
weak HCl reaction (with shells), contains
0.25 inch layer of white shell fragments
between 129.7 and 129.8

133.5 ft: Changes to estimated 5 - 10%
shell fragments, (white shell fragments)

138.5 ft: Changes to contains shell
fragments, moderate HCl reaction (with
shells)

142.5 - 152.5 ft: SANDY LEAN CLAY,
fine grained sand; moist, grayish brown,
weak HCl reaction, firm

148.5 ft: Changes to estimated <5% shell
fragments, hard, (white shell fragments),
weak HCl reaction (with shells)

152.5 - 167.0 ft: SANDY LEAN CLAY,
fine grained sand; moist, grayish brown,
no HCl reaction, hard

154.8 ft: Changes to wet

158.5 ft: Changes to moist, weak HCl
reaction, firm

SP-SM

SP-SM

CL

CL

-34.6

-50.1

-60.1

127.0

142.5

152.5

133.5 - 135.0 ft:
hammer energy
test performed

138.5 - 140.0 ft:
hammer energy
test performed

143.5 - 145.0 ft:
hammer energy
test performed

148.5 - 150.0 ft:
hammer energy
test performed

153.5 - 158.0 ft:
uniform drilling
resistance, light
gray drilling fluid

S-45, SPT
5+6+10
REC=18", 100%

S-46, SPT
13+10+10
REC=18", 100%

S-47, SPT
8+9+12
REC=18", 100%

S-48, SPT
8+7+12
REC=18", 100%

S-49, SPT
7+8+11
REC=18", 100%

S-50, SPT
4+5+7
REC=18", 100%

S-51, SPT
4+5+7
REC=18", 100%
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167.0 - 182.0 ft: LEAN CLAY; moist,
brownish gray, no HCl reaction, hard

173.5 ft: Changes to weak HCl reaction

182.0 - 196.5 ft: LEAN CLAY; moist,
brownish gray, no HCl reaction, firm

188.5 ft: Changes to homogenous
structure

CL

CL

CL

-74.6

-89.6

167.0

182.0

163.5 - 165.0 ft:
hammer energy
test performed

168.0 - 173.5 ft:
uniform drilling
resistance, light
gray fluid, missed
photograph for
sample S-53

178.5 - 180.0 ft:
hammer energy
test performed

S-52, SPT
5+7+9
REC=17", 94%

S-53, SPT
5+7+8
REC=18", 100%

S-54, SPT
4+6+8
REC=18", 100%

S-55, SPT
8+9+12
REC=18", 100%

S-56, SPT
7+9+10
REC=18", 100%

S-57, SPT
6+8+11
REC=18", 100%
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196.5 - 199.3 ft: SILTY SAND, fine
grained sand; moist, brownish gray, weak
HCl reaction

199.3 - 203.0 ft: SILTY SAND, fine
grained sand; moist, brownish gray,
estimated 5 - 10% shell fragments,
contains bands of highly weathered shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

203.0 - 208.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, brownish gray, estimated <5%
shell fragments, (highly weathered shell
fragments), contains 0.3 inch inclusion of
SANDY SILT (SM), moist, orangish
brown at 203.5 ft, 1 inch layer of SILTY
SAND (SM) between 204.4 and 204.5 ft ,
brownish gray

208.0 - 212.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
brownish gray, contains mica, no HCl
reaction, contains 2.5 inch layer of SILTY
SAND (SM) at 20.8 ft, most, medium
sand, brownish gray, contains mica, no
HCl reaction

212.5 - 228.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, brownish gray, no HCl reaction

CL

SM

SM

SP-SM

SP-SM

SP-SM

-104.1

-106.9

-110.6

-115.6

-120.1

196.5

199.3

203.0

208.0

212.5

193.5 - 196.5 ft:
performed
hammer energy
test (continued)

196.5 ft:
attempted to lower
shelby tube for
sampling; could
not lower shelby
tube past 110 ft;
switched to 6"OD
tricone roller bit
and advanced to
195.5 ft, reamed
hole to
196.5 ft: shelby
tube attempt at
196.5 ft, soil too
hard, pushed 10";
10" recovery,
drillers unable to
shear soil for
shelby tube,
sample placed in
jar and labeled
UD-1
197.3 - 199.3 ft:
advanced pitcher
tube sampler,
pushed 24"
199.3 ft: switched
to 3 1/4" OD
tricone roller bit,
uniform drilling
resistance
203.5 - 206.5 ft:
switched to 6" OD
tricone roller bit,
reamed hole from
199.5 ft to 203.5
ft
206.5 - 208.5 ft:
pitcher tube
208.5 - 213.5 ft:
switched to 3 1/4"
tricone roller bit
and advanced to
213.5 ft
213.5 - 215.0 ft:
hammer energy
test performed
213.5 - 216.5 ft:
switched to 6"
tricone roller bit
and reamed hole
from 208.5 to
216.5 ft
216.5 ft: pushed
pitcher sampler
24", waited 30
minutes, 24"
recovery
218.5 - 223.5 ft:
switched to 3 1/4"
tricone roller bit
and advanced to
223.5 ft; lost
approximately 50
gals of drilling fluid
in hole, uniform

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

PP  = 4.50 tsf
PP  = 3.50 tsf
PP  = 4.50 tsf

PP  = 3.50 tsf
PP  = 2.50 tsf
PP  = 3.00 tsf

PP  = 4.50 tsf

S-58, SPT
6+7+10
REC=18", 100%

UD-1, UNDIST
REC=10", 100%
UD-2, UNDIST
REC=24", 100%

S-59, SPT
5+7+18
REC=8", 44%

S-60, SPT
7+17+24
REC=18", 100%

UD-3, UNDIST
REC=24", 100%

S-61, SPT
7+12+24
REC=18", 100%

S-62, SPT
5+8+13
REC=18", 100%

UD-4, UNDIST
REC=24", 100%

S-63, SPT
6+13+23
REC=16", 89%

S-64, SPT
5+6+10
REC=16", 89%

UD-5, UNDIST
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228.5 - 238.5 ft: SILTY SAND, fine
grained sand; moist, brownish gray,
contains highly weathered shell layer at
229.6 ft, weak HCl reaction (with shells),
no HCl reaction (with soil)

233.5 ft: Changes to no shells, no HCl
reaction

238.5 - 248.5 ft: SILTY SAND, fine
grained sand; moist, brownish gray,
contains mica, no HCl reaction

248.5 - 251.5 ft: POORLY GRADED
SAND WITH CLAY, fine grained sand;
moist, brownish gray, no HCl reaction

SP-SM

SM

SM

SP-SC

-136.1

-146.1

-156.1

-159.1

228.5

238.5

248.5

251.5

drilling resistance,
gray drilling fluid,
contains fine
gravel size
cuttings
223.5 - 225.0 ft:
hammer energy
test performed
223.5 - 226.5 ft:
switched to 6"OD
tricone roller bit,
reamed hole from
218.5 to 226.5 ft;
lost approx 20
gals of drilling fluid
226.5 - 228.5 ft:
pitcher sampler
(continued)
228.5 - 233.5 ft:
switched to 3 1/4"
tricone roller bit
and advanced to
233.5 ft, uniform
drilling resistance;
gray drilling fluid
233.5 - 236.5 ft:
switched to 6" OD
tricone roller bit;
hole reamed fom
228.5 to 236.5;
uniform drilling
resistance
236.5 - 238.5 ft:
pushed pitcher
sampler 24";
difficult to push
pitcher sampler;
almost 600 lbs of
pressure used to
push sampler;
tube fully intact,
but exterior
scratched from
advancement with
pitcher sampler
238.5 - 240.0 ft:
hammer energy
test performed
238.5 - 243.5 ft:
switched to 3 1/4"
OD tricone roller
bit and advanced
to 243.5 ft
246.5 - 248.5 ft:
pushed pitcher
sampler 24", 19"
recovery
250.0 - 251.5 ft:
hammer energy
test performed

Bottom of Boring at 251.5 ft.
Boring backfilled with cement/bentonite grout upon completion.

PP  = 4.50 tsf
PP  = 4.50 tsf

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

REC=24", 100%

S-65, SPT
6+9+13
REC=18", 100%

S-66, SPT
7+11+13
REC=18", 100%

UD-6, UNDIST
REC=24", 100%

S-67, SPT
6+9+15
REC=18", 100%

S-68, SPT
6+9+13
REC=18", 88%

UD-7, UNDIST
REC=19", 79%

S-69, SPT
6+11+15
REC=14", 78%
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0.0 - 0.4 ft: Topsoil; roots
0.4 - 4.5 ft: SILTY SAND, fine to coarse
grained sand, subrounded particles;
moist, orangish brown, contains roots, no
HCl reaction, subrounded fine gravel
2.5 ft: Changes to medium to coarse
grained sand; no roots

4.5 - 17.5 ft: POORLY GRADED SAND
WITH SAND, medium to coarse grained
sand, subrounded particles; moist,
orangish brown, no HCl reaction

7.5 ft: Changes to subrounded fine
gravel, gravel fracture

13.5 ft: Changes to wet

15.0 ft: Changes to estimated <5% fine
gravel, subrounded fine gravel, gravel
fracture

17.5 - 23.0 ft: POORLY GRADED SAND
WITH SILT, medium to coarse grained
sand, subrounded particles; wet, orangish
brown, no HCl reaction

23.0 - 42.0 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, gray, no HCl
reaction, soft

SM

SP-SM

SP-SM

CL

87.8

83.7

70.7

65.2

0.4

4.5

17.5

23.0

0.0 ft: advanced 6
1/4" ID hollow
stem auger to
18.5 ft; 0.0 to 2.5
ft interval: uniform
drilling resistance,
light brown silty
sand cuttings
2.5 - 5.0 ft:
orangish brown
silty sand cuttings

17.5 ft: auger
chatter
18.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 38.5
ft
18.5 - 23.5 ft:
uniform drilling
resistance,
orangish brown
drilling fluid, used
Easy Seal as
drilling fluid

S-1, SPT
1+2+3
REC=14", 78%

S-2, SPT
2+4+5
REC=14", 78%

S-3, SPT
3+4+3
REC=11", 61%

S-4, SPT
1+4+5
REC=12", 67%

S-5, SPT
3+5+7
REC=16", 89%

S-6, SPT
1+7+5
REC=15", 83%

S-7, SPT
2+5+5
REC=16", 89%

S-8, SPT
4+12+11
REC=18", 100%

S-9, SPT
3+4+5
REC=18", 100%

---

---

---

---

---

---

---

Encountered

Start of Day

Start of Day

Start of Day

Start of Day

Start of Day

Completion

9:00 AM

6:55 AM

7:00 AM

7:15 AM

10:00 AM

7:00 AM

11:07 AM

18.5'

18.5'

18.5'

18.5'

18.5'

18.5'

18.5'

13.5'

15.0'

15.0'

25.0'

30.0'

17.0'

9.0'

7/7

7/9

7/10

7/11

7/14

7/15

7/15

Schnabel Representative: D. Cepull

Total Depth: 250.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/4" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone Roller Bit

North: 217052.6 ft   East: 960993.5 ft   By: Land Survey

Equipment: CME-550 (Truck); AWJ Rods

Ground Surface Elevation: 88.2 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: W. Wolfe

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/7/08     Finished: 7/15/08

Date CavedDepthTime Casing
Groundwater Observations
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33.5 ft: Changes to firm

38.5 ft: Changes to hard

40.0 ft: Changes to soft

42.0 - 47.0 ft: SILTY SAND, fine grained
sand; moist, gray, contains mica, no HCl
reaction

47.0 - 49.5 ft: SILTY SAND, fine to
medium grained sand; moist, orangish
brown, contains mica, no HCl reaction
48.0 ft: Changes to gray

49.5 - 64.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
orangish brown, contains mica, no HCl
reaction

55.0 ft: Changes to gray, no mica,
estimated 5 - 10% shell fragments, weak
HCl reaction (with shells), no HCl
reaction (with soil)

57.5 ft: Changes to contains shell
fragments, no HCl reaction

CL

SM

SM

SP-SM

46.2

41.2

38.7

42.0

47.0

49.5

28.5 - 33.5 ft: light
brown drilling fluid

38.5 - 40.0 ft:
switched to 4" OD
tricone roller bit to
ream hole from
18.5 to 40 ft due
to clay buildup;
light gray drilling
fluid
40.0 - 42.5 ft:
switched to 3 1/4"
OD tricone roller
bit and advanced
to 188.5 ft;
uniform drilling
resistance, light
gray drilling fluid

47.5 - 48.0 ft: jar
labeled as S-16A
48.0 - 49.0 ft: jar
labeled as S-16B
48.0 ft: increased
drilling resistance
50.0 - 52.5 ft:
uniform drilling
resistance

S-10, SPT
2+3+4
REC=18", 100%

S-11, SPT
3+4+7
REC=18", 100%

S-12, SPT
5+6+9
REC=18", 100%

S-13, SPT
1+6+8
REC=18", 100%

S-14, SPT
4+6+7
REC=18", 100%

S-15, SPT
5+8+11
REC=18", 100%

S-16, SPT
2+13+29
REC=18", 300%

S-17, SPT
50/5"
REC=5", 100%

S-18, SPT
16+12+15
REC=12", 67%

S-19, SPT
40+50/4"
REC=10", 100%

S-20, SPT
50/3"
REC=3", 100%
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60.0 ft: Changes to fine to medium
grained sand

62.5 ft: Changes to estimated 15 - 25%
shell fragments, weak HCl reaction,
homogenous structure

64.5 - 67.0 ft: SILTY SAND, fine grained
sand; wet, gray, estimated 5 - 10% shell
fragments, weak HCl reaction,
homogenous structure

67.0 - 69.0 ft: SILTY SAND, fine grained
sand; moist, gray, contains mica, weak
HCl reaction, homogenous structure

69.0 - 72.0 ft: SILTY SAND, fine grained
sand; moist, gray, contains mica,
contains shell fragments, no HCl reaction

72.0 - 74.5 ft: SILTY SAND, fine to
medium grained sand; moist, gray,
estimated 5 - 10% shell fragments,
homogenous structure, weak HCl
reaction (with shells), no HCl reaction
(with soil)

74.5 - 77.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
estimated 5 - 10% shell fragments,
contains mica, no HCl reaction
77.0 - 84.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
gray, estimated <5% shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)
79.5 ft: Changes to contains mica

81.3 ft: Changes to wet

82.5 ft: Changes to contains shell
fragments, no HCl reaction

84.5 - 92.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
contains mica, no HCl reaction

87.0 ft: Changes to no mica

90.0 ft: Changes to moist

SP-SM

SM

SM

SM

SM

SP-SM

SP-SM

SP-SM

SM

23.7

21.2

19.2

16.2

13.7

11.2

3.7

-3.8

64.5

67.0

69.0

72.0

74.5

77.0

84.5

92.0

65.5 ft: drilling
extremely hard
and slow,
considerable
drilling resistance
67.5 ft: extremely
hard and slow
drilling

70.0 - 72.5 ft:
moderate drilling
resistance

72.5 - 75.0 ft:
moderatly uniform
drilling resistance,
cuttings infrequent

75.0 - 95.5 ft:
uniform drilling
resistance

S-21, SPT
50/5"
REC=5", 100%

S-22, SPT
18+25+33
REC=17", 94%

S-23, SPT
50/3"
REC=3", 100%

S-24, SPT
10+26+50
REC=18", 100%

S-25, SPT
50/5"
REC=5", 100%

S-26, SPT
14+12+9
REC=18", 100%

S-27, SPT
5+4+5
REC=14", 78%

S-28, SPT
5+8+11
REC=12", 67%

S-29, SPT
5+5+8
REC=18", 100%

S-30, SPT
6+9+9
REC=18", 100%

S-31, SPT
5+4+5
REC=18", 100%

S-32, SPT
3+4+5
REC=18", 100%

S-33, SPT
3+3+4
REC=18", 100%
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92.0 - 94.5 ft: SILTY SAND, fine grained
sand; moist, gray, estimated 15 - 25%
shell fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

94.5 - 99.2 ft: SILTY SAND, fine to
medium grained sand; moist, light gray,
estimated 30 - 45% shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)

97.5 ft: Changes to wet, estimated 5 -
10% shell fragments

99.2 - 104.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, estimated 5 - 10% shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

102.0 ft: Changes to contains shell
fragments, no HCl reaction

104.5 - 112.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

107.5 ft: Changes to estimated 15 - 25%
shell fragments

112.5 - 117.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains shell fragments,
contains mica, no HCl reaction

117.5 - 122.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains shell
fragments, contains mica, weak HCl
reaction (with shells), no HCl reaction
(with soil)

122.5 - 127.0 ft: SANDY SILT, fine
grained sand; moist, gray, estimated 5 -
10% shell fragments, firm, weak HCl
reaction (with shells), no HCl reaction
(with soil)

SM

SM

SP-SM

SM

SP-SM

SM

ML

-6.3

-11.0

-16.3

-24.3

-29.3

-34.3

94.5

99.2

104.5

112.5

117.5

122.5

75.0 - 95.5 ft:
uniform drilling
resistance
(continued)

95.5 - 97.0 ft:
hard drilling,
considerable
drilling resistance

98.0 - 99.2 ft: rod
chatter

100.0 - 123.5 ft:
uniform drilling
resistance, light
gray drilling fluid

123.5 - 128.5 ft:
infrequent cuttings
of silty sand

S-34, SPT
4+5+8
REC=18", 100%

S-35, SPT
12+21+50/5"
REC=17", 150%

S-36, SPT
14+42+29
REC=18", 100%

S-37, SPT
18+50/5"
REC=11", 100%

S-38, SPT
10+20+29
REC=18", 100%

S-39, SPT
6+8+11
REC=18", 100%

S-40, SPT
6+9+13
REC=18", 100%

S-41, SPT
4+7+8
REC=18", 100%

S-42, SPT
5+7+10
REC=18", 100%

S-43, SPT
7+8+9
REC=18", 100%
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127.0 - 132.0 ft: SILTY SAND, fine
grained sand; moist, gray and white,
estimated 30 - 45% shell fragments,
white shell fragments, weak HCl reaction
(with shells), no HCl reaction (with soil)

132.0 - 137.5 ft: SILTY SAND, fine
grained sand; moist, gray, contains shell
fragments, contains mica, weak HCl
reaction (with shells), no HCl reaction
(with soil)

137.5 - 152.5 ft: SANDY SILT, fine
grained sand; moist, gray, contains mica,
no HCl reaction, firm

148.5 ft: Changes to weak HCl reaction

152.5 - 157.0 ft: SILTY SAND, fine
grained sand; moist, gray, no HCl
reaction

157.0 - 182.0 ft: SANDY SILT, fine
grained sand; moist, gray, no HCl
reaction, firm

ML

SM

SM

ML

SM

ML

-38.8

-43.8

-49.3

-64.3

-68.8

127.0

132.0

137.5

152.5

157.0

123.5 - 128.5 ft:
infrequent cuttings
of silty sand
(continued)

133.5 - 168.5 ft:
uniform drilling
resistance, light
gray drilling fluid

S-44, SPT
9+19+12
REC=18", 100%

S-45, SPT
5+7+8
REC=18", 100%

S-46, SPT
5+6+9
REC=18", 100%

S-47, SPT
6+6+9
REC=18", 100%

S-48, SPT
4+5+7
REC=18", 100%

S-49, SPT
5+5+8
REC=18", 100%

S-50, SPT
5+6+9
REC=18", 100%
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182.0 - 191.0 ft: SANDY SILT, fine
grained sand; moist, brownish gray, weak
HCl reaction, firm

191.0 - 197.5 ft: SILTY SAND, fine
grained sand; moist, grayish brown, weak
HCl reaction

ML

ML

SM

-93.8

-102.8

182.0

191.0

133.5 - 168.5 ft:
uniform drilling
resistance, light
gray drilling fluid
(continued)

168.5 - 173.5 ft:
uniform drilling
resistance, light
gray drilling fluid,
no solid cuttings

178.5 - 180.0 ft:
uniform drilling
resistance, light
gray drilling fluid

183.5 - 188.5 ft:
uniform drilling
resistance, light
gray drilling fluid,
no solid cuttings

188.5 ft: switched
to 6" OD tricone
roller bit and
reamed hole from
188.5 to 191.5 ft

191.5 - 193.5 ft:
pitcher sampler

PP  = 4.00 tsf
PP  = 3.50 tsf
PP  = 4.50 tsf

S-51, SPT
5+8+10
REC=18", 100%

S-52, SPT
6+7+8
REC=18", 100%

S-53, SPT
6+8+11
REC=18", 100%

S-54, SPT
4+7+8
REC=16", 89%

S-55, SPT
5+7+12
REC=18", 100%

S-56, SPT
6+6+9
REC=18", 100%

UD-1, UNDIST
REC=23", 96%
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197.5 - 201.0 ft: SILTY SAND, fine
grained sand; moist, grayish brown,
estimated <5% shell fragments, contains
mica, weak HCl reaction, highly
weathered shell fragments

201.0 - 218.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; moist, contains mica, no
HCl reaction

213.5 ft: Changes to fine grained sand;
brownish gray

218.0 - 224.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
moist, gray, contains mica

224.0 - 227.5 ft: SILTY SAND, fine
grained sand; moist, grayish brown,
contains mica, no HCl reaction

SM

SM

SP-SM

SP-SM

SM

-109.3

-112.8

-129.8

-135.8

197.5

201.0

218.0

224.0

193.5 - 198.5 ft:
switched to 3 1/4"
OD tricone roller
bit and advanced
to 198.5; uniform
drilling resistance,
light gray drilling
fluid, no solid
cuttings
(continued)

198.5 ft: switched
to 6" OD tricone
roller bit to 201.5
ft

201.5 - 203.5 ft:
pitcher sampler

203.5 ft: switched
to 3 1/4" OD
tricone roller bit
and advanced to
248.5 ft
203.5 - 208.5 ft:
uniform drilling
resistance, light
gray drilling fluid,
small gravel sized
sand cuttings
208.5 - 213.5 ft:
no gravel sized
sand cuttings

223.5 - 225.0 ft:
added 1/2 bag of
bentonite to
drilling fluid,
borehole caved at
30 and 193 ft
following casing
removal

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 3.00 tsf

S-57, SPT
6+10+12
REC=18", 100%

S-58, SPT
12+20+24
REC=9", 50%

UD-2, UNDIST
REC=23", 96%

S-59, SPT
4+5+20
REC=16", 89%

S-60, SPT
4+5+10
REC=18", 100%

S-61, SPT
4+5+10
REC=15", 83%

S-62, SPT
5+7+12
REC=18", 100%

S-63, SPT
6+14+24
REC=16", 89%
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227.5 - 232.5 ft: SILTY SAND, fine
grained sand; moist, brownish gray,
contains mica, weak HCl reaction,
homogenous structure

232.5 - 242.5 ft: SANDY SILT, fine
grained sand; moist, brownish gray,
contains mica, no HCl reaction, hard,
homogenous structure

238.5 ft: Changes to firm

242.5 - 247.5 ft: SANDY SILT, fine
grained sand; moist, brownish gray,
contains mica, no HCl reaction, hard,
homogenous structure

247.5 - 250.0 ft: SANDY SILT, fine
grained sand; moist, brownish gray,
contains mica, no HCl reaction,
homogenous structure

SM

ML

ML

ML

-139.3

-144.3

-154.3

-159.3

-161.8

227.5

232.5

242.5

247.5

250.0

225.0 - 228.5 ft:
uniform drilling
resistance, light
gray drilling fluid;
added 1/2 bag of
bentonite to
support sides of
borehole
(continued)

233.5 - 238.5 ft:
gray drilling fluid

Bottom of Boring at 250.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-64, SPT
5+8+15
REC=18", 100%

S-65, SPT
4+10+20
REC=14", 78%

S-66, SPT
5+8+13
REC=18", 100%

S-67, SPT
5+12+26
REC=14", 78%

S-68, SPT
4+7+11
REC=13", 72%
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0.0 - 0.5 ft: FILL, sampled as poorly
graded gravel with silt and sand, fine to
coarse grained sand; moist, dark gray, no
HCl reaction, subrounded to subangular
gravel, flat and elongated from 0 to 0.5 ft
0.5 - 2.5 ft: FILL, sampled as clayey
sand, fine to medium grained sand;
moist, orangish brown, estimated <5%
roots, estimated <5% fine gravel, no HCl
reaction

2.5 - 6.0 ft: PROBABLE FILL, sampled
as clayey sand, fine to coarse grained
sand; moist, brown and orangish brown,
no HCl reaction, contains 0.2 inch layer
of sandy clay, moist, gray at 2.6 ft

5.4 ft: Changes to yellowish brown

6.0 - 7.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
yellowish brown, no HCl reaction

7.0 - 10.6 ft: CLAYEY SAND, fine to
medium grained sand; moist, orangish
brown, contains mica, no HCl reaction

FILL

FILL

FILL

SP-SM

SC

120.5

118.5

115.0

114.0

0.5

2.5

6.0

7.0

0.0 ft: advanced 6
1/4" ID HSA to
18.5 ft; 0.0 - 2.5
interval: slight
chatter to 0.5 ft
(possible gravel)

2.5 ft: uniform
drilling resistance

5.0 ft: soft drilling

7.5 ft: easy drilling

S-1, SPT
4+3+6
REC=18", 100%

S-2, SPT
3+3+3
REC=10", 56%

S-3, SPT
2+2+2
REC=13", 72%

S-4, SPT
3+2+3
REC=10", 56%

---

---

---

---

---

---

Encountered

Start of Day

Start of Day

Start of Day

Start of Day

Completion

---

7:10 AM

---

8:00 AM

7:00 AM

7:00 AM

18.5'

18.5'

18.5'

18.5'

18.5'

18.5'

23.5'

6.0'

18.4'

43.5'

17.0'

13.0'

7/8

7/9

7/11

7/14

7/15

7/16

Schnabel Representative: P. Patrick/K. Bell

Total Depth: 250.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone Roller Bit

North: 216965.3 ft   East: 961264.9 ft

Equipment: CME-75 (Truck); AWJ/NWJ Rods

Ground Surface Elevation: 121.0 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Connelly

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/8/08     Finished: 7/16/08

Date CavedDepthTime Casing
Groundwater Observations
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10.6 - 12.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray and orangish
brown, no HCl reaction, soft to very soft

12.5 - 17.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
orangish brown and gray, contains mica,
no HCl reaction, contains a 2.5 inch layer
of sandy lean clay, moist, gray and
speckled orange at 14.5 ft

17.0 - 22.0 ft: POORLY GRADED SAND,
fine to coarse grained sand, subangular
particles; moist, gray and orangish brown,
estimated <5% silt, no HCl reaction

22.0 - 27.0 ft: POORLY GRADED SAND,
fine to coarse grained sand, subrounded
to subangular particles; wet, yellowish
brown and reddish brown, no HCl
reaction, contains 0.4 inch layer of silty
sand, wet, reddish brown at 24.0 ft;
coarse sand from 24.0 to 24.0 ft

SC

CL

SP-SM

SP

SP

110.4

108.5

104.0

99.0

10.6

12.5

17.0

22.0

10.0 - 10.6 ft: jar
labeled as S-5A
10.0 ft: soft drilling
10.6 - 11.5 ft: jar
labeled as S-5B

13.5 - 15.0 ft:
hammer energy
test performed
13.5 ft: harder
drilling
14.0 ft: cuttings
change to
yellowish brown

18.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary
drilling) and
advanced to 221.5
ft; uniform drilling
19.5 ft: yellowish
brown drilling fluid

S-5, SPT
4+7+9
REC=18", 100%

S-6, SPT
11+8+16
REC=18", 100%

S-7, SPT
20+19+22
REC=18", 100%
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27.0 - 32.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand,
rounded to subrounded particles; wet,
yellowish brown and orangish brown, no
HCl reaction

32.0 - 37.0 ft: POORLY GRADED SAND,
fine to coarse grained sand, subrounded
to subangular particles; wet, yellowish
brown, estimated <5% silt, no HCl
reaction

SP

SP-SM

SP

94.0

89.0

27.0

32.0

24.5 ft: reddish
brown drilling fluid

28.5 ft: orangish
brown drilling fluid

29.5 ft: slight rig
chatter (possible
gravel)

33.5 - 43.5 ft:
drillers thickened
drilling fluid

S-8, SPT
11+8+12
REC=18", 100%

S-9, SPT
7+8+10
REC=10", 56%

S-10, SPT
16+17+18
REC=12", 67%
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37.0 - 42.0 ft: CLAYEY SAND, fine to
medium grained sand; wet, orangish
brown and gray, no HCl reaction

42.0 - 47.0 ft: SILTY SAND, fine to
medium grained sand; wet, reddish
brown and orangish brown, no HCl
reaction, contains a 0.2 inch lean clay
with sand layer at 44.5 ft, moist, gray

47.0 - 57.0 ft: SANDY LEAN CLAY, fine
grained sand; wet, dark gray, contains
mica, no HCl reaction, very soft to soft,
homogenous structure

SC

SM

CL

84.0

79.0

74.0

37.0

42.0

47.0

33.5 - 43.5 ft:
drillers thickened
drilling fluid
(continued)

43.5 - 45.0 ft:
hammer energy
test performed

48.5 ft: gray
drilling fluid, softer
drilling

S-11, SPT
2+4+6
REC=14", 78%

S-12, SPT
2+2+3
REC=17", 94%

S-13, SPT
3+4+4
REC=18", 100%
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53.5 ft: Changes to soft

57.0 - 70.5 ft: LEAN CLAY; moist, gray,
estimated <5% fine grained sand,
contains mica, no HCl reaction, soft to
firm, homogenous structure

63.5 ft: Changes to firm

CL

CL

64.057.0

58.5 ft: slightly
harder drilling
58.5 - 60.5 ft:
dropped rods in
hole, unable to
sample, drill down
2 ft to get next
sample, easy
drilling

60.5 - 62.0 ft:
hammer energy
test performed
60.5 ft: easy
drilling

S-14, SPT
2+3+2
REC=21", 117%

S-15, SPT
3+3+5
REC=18", 100%

S-16, SPT
3+5+5
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68.5 ft: Changes to hard

70.5 - 73.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction, hard, homogenous
structure, contains 0.5 inch layer of
SILTY SAND (SM), fine sand, moist, dark
gray at 71.5 ft

73.0 - 75.5 ft: SANDY LEAN CLAY, fine
to medium grained sand; gray and
greenish gray, no HCl reaction, soft to
very soft, homogenous structure

75.5 - 77.5 ft: SANDY LEAN CLAY, fine
to medium grained sand; gray, no HCl
reaction, hard, homogenous structure

CL

CL

CL

CL

50.5

48.0

45.5

70.5

73.0

75.5

73.5 - 75.0 ft:
hammer energy
test performed

REC=18", 100%

S-17, SPT
3+5+7
REC=18", 100%

S-18, SPT
3+5+6
REC=18", 100%

S-19, SPT
4+5+5
REC=18", 100%

S-20, SPT
11+14+26
REC=13", 72%
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77.5 - 80.0 ft: SILTY SAND, fine grained
sand; wet, orangish brown and yellowish
brown, estimated <5% shell fragments,
fresh shell fragments, contain 1.5 inch
layer of sandy lean clay, fine sand, moist,
gray at 79.0 ft, weak HCl reaction (with
shells), no HCl reaction (with soil)

80.0 - 90.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet,
brown and yellowish brown, no HCl
reaction, homogenous structure

83.5 ft: Changes to yellowish brown

86.0 ft: Changes to gray and light gray

88.5 ft: Changes to gray

90.0 - 93.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
no HCl reaction, homogenous structure

SM

SP-SM

SP-SM

43.5

41.0

31.0

77.5

80.0

90.0

77.5 ft: harder
drilling (possible
shells)

80.0 ft: rig chatter
(possible shells)

81.5 ft: heavy rig
chatter (possible
cemented sand)

82.5 ft: softer
drilling

83.5 - 85.0 ft:
hard drilling

86.0 - 88.5 ft:
harder drilling

88.5 - 88.9 ft:
hammer energy
test performed
88.5 ft: hard
drilling

S-21, SPT
17+20+50/5"
REC=15", 88%

S-22, SPT
50/4"
REC=4", 100%

S-23, SPT
50/6"
REC=6", 100%

S-24, SPT
50/4"
REC=4", 100%

S-25, SPT
50/4"
REC=3", 75%
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93.0 - 98.0 ft: SANDY LEAN CLAY, fine
grained sand; wet, estimated <5% shell
fragments, firm to soft, homogenous
structure, weak HCl reaction (with shells
and soil)

96.0 ft: Changes to firm, contains 0.5 ft
strongly cemented layer at 96.0 ft, shells
increase with depth

98.0 - 100.5 ft: CLAYEY SAND, fine
grained sand; wet, gray, estimated <5%
shell fragments, fresh shell fragments,
weak HCl reaction (with shells and soil)

100.5 - 101.0 ft: SANDY LEAN CLAY,
fine grained sand; wet, gray and light
gray, estimated <5% shell fragments, soft
to firm, homogenous structure, weak HCl
rection (with shells and soil)
101.0 - 113.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, gray, estimated <5% shell
fragments, weak HCl reaction,
homogenous structure, fresh shell
fragments

SP-SM

CL

SC

CL

SP-SM

28.0

23.0

20.5

20.0

93.0

98.0

100.5

101.0

93.0 ft: Schnabel
representative
changed to P.
Patrick
93.4 ft: slight rig
chatter (possible
cemented sands)
93.5 ft: very hard
drilling (possible
shells)

96.0 ft: hard
drilling (possible
shells)

100.5 ft: hard
drilling (possible
shells)

103.5 - 105.0 ft:
hammer energy
test performed

S-26, SPT
15+11+33
REC=13", 72%

S-27, SPT
3+50/3"
REC=9", 100%

S-28, SPT
21+13+46
REC=18", 100%

S-29, SPT
4+8+8
REC=19", 106%

S-30, SPT
50/4"
REC=3", 75%

S-31, SPT
6+9+11
REC=16", 89%
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106.0 ft: Changes to moderately
weathered shell fragments, weak HCl
reaction with shells, shell content
increases with depth

111.0 ft: Changes to fresh shell
fragments

113.0 - 122.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, gray and dark gray, estimated <5%
shell fragments, weak HCl reaction,
homogenous structure, moderately
weathered shell fragments

115.5 ft: Changes to highly weathered
shell fragments

SP-SM

SP-SM

8.0113.0

103.5 - 105.0 ft:
hammer energy
test performed
(continued)

S-32, SPT
6+11+16
REC=17", 94%

S-33, SPT
6+7+8
REC=18", 100%

S-34, SPT
6+8+12
REC=16", 89%

S-35, SPT
6+11+13
REC=18", 100%

S-36, SPT
4+6+9
REC=16", 89%
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118.0 ft: Changes to gray

121.0 ft: Changes to fresh shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil),
shells increase with depth

122.0 - 124.0 ft: SANDY FAT CLAY, fine
grained sand; wet, gray, estimated <5%
shell fragments, weak HCl reaction, soft
to firm, fresh shell fragments

124.0 - 125.5 ft: CLAYEY SAND, fine
grained sand; wet, gray, estimated 15 -
25% shell fragments, fresh to moderately
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

125.5 - 128.0 ft: SANDY LEAN CLAY,
fine grained sand; wet, gray, estimated 5
- 10% shell fragments, weak HCl
reaction, firm to soft, homogenous
structure, moderately to highly weathered
shell fragments, amount of shells
increased with depth

128.0 - 129.2 ft: SANDY LEAN CLAY,
fine grained sand; wet, gray, estimated
<5% shell fragments, weak HCl reaction,
firm, moderately weathered shell
fragments

129.2 - 130.5 ft: CLAYEY SAND, fine
grained sand; wet, gray, estimated <5%
shell fragments, strong HCl reaction

130.5 - 133.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, gray, estimated <5% shell
fragments, weak HCl reaction,

SP-SM

CH

SC

CL

CL

SC

SP-SM

-1.0

-3.0

-4.5

-7.0

-8.2

-9.5

122.0

124.0

125.5

128.0

129.2

130.5

123.5 - 124.0 ft:
jar labeled as
S-39A
124.0 - 125.0 ft:
jar labeled as
S-39B

128.5 - 129.2 ft:
jar labeled as
S-41A

129.2 - 130.0 ft:
jar labeled as
S-41B

S-37, SPT
3+3+4
REC=18", 100%

S-38, SPT
4+4+4
REC=18", 100%

S-39, SPT
3+4+8
REC=17", 94%

S-40, SPT
12+19+26
REC=18", 100%

S-41, SPT
12+16+25
REC=18", 100%

S-42, SPT
16+27+32
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homogenous structure, moderately
weathered shell fragments, shells
increase with depth

133.0 - 135.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, gray, estimated <5% shell
fragments, weak HCl reaction,
homogenous structure, moderately
weathered shell fragments

135.5 - 138.0 ft: SILTY SAND, fine
grained sand; wet, gray, estimated 5 -
10% shell fragments, fresh shells, strong
HCl reaction (with shells), moderate HCl
reaction (with soil), shells increase with
depth

138.0 - 139.2 ft: SANDY LEAN CLAY,
fine grained sand; wet, gray, estimated
<5% shell fragments

139.2 - 140.0 ft: SILTY SAND, fine
grained sand; wet, gray, estimated 15 -
25% shell fragments, fresh shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)
140.0 - 147.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, dark gray, estimated <5% shell
fragments, weak HCl reaction,
homogenous structure, highly weathered
shell fragments

SP-SM

SP-SM

SM

CL

SM

SP-SM

-12.0

-14.5

-17.0

-18.2

-19.0

133.0

135.5

138.0

139.2

140.0

131.0 - 136.0 ft:
rig chatter
(possible shell
fragments)
(continued)

138.5 - 139.2 ft:
jar labeled as
S-45A

139.2 - 140.0 ft:
jar labeled as
S-45B

REC=16", 89%

S-43, SPT
5+8+13
REC=18", 100%

S-44, SPT
4+5+10
REC=18", 100%

S-45, SPT
3+5+11
REC=18", 100%

S-46, SPT
5+6+8
REC=18", 100%
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147.0 - 157.0 ft: CLAYEY SAND, fine
grained sand; wet, gray, estimated <5%
shell fragments, weak HCl reaction,
highly weathered shell fragments,
running sands from 149.8 - 150 ft

153.5 ft: Changes to homogenous
structure, fresh to moderately weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

157.0 - 162.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, gray, estimated 5 - 10% shell
fragments, homogenous structure, fresh
pink and white shell fragments, strong
HCl reaction (with shells), weak HCl
reaction (with soil)

SP-SM

SC

SP-SM

-26.0

-36.0

147.0

157.0

148.5 - 150.0 ft:
hammer energy
test performed

153.5 - 158.5 ft:
mixed new batch
of drilling fluid

S-47, SPT
6+6+8
REC=17", 94%

S-48, SPT
5+6+7
REC=18", 100%
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162.0 - 167.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, gray, estimated <5% shell
fragments, homogenous structure, fresh
pink and white shell fragments, strong
HCl reaction (with shells), weak HCl
reaction (with soil)

167.0 - 182.0 ft: SANDY SILT, fine
grained sand; wet, gray, estimated <5%
shell fragments, homogenous structure,
fresh shell fragments, weak HCl reaction
(with shells), no HCl reaction (with soil)

SP-SM

SP-SM

ML

-41.0

-46.0

162.0

167.0

163.5 - 165.0 ft:
hammer energy
test performed

168.5 - 173.5 ft:
easy (soft) drilling

S-49, SPT
6+11+23
REC=14", 78%

S-50, SPT
4+5+7
REC=18", 100%

S-51, SPT
4+6+9
REC=18", 100%
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175.5 ft: Changes to dark gray, estimated
<5% shell fragments, weak HCl reaction,
firm, moderately weathered shell
fragments

178.5 ft: Changes to highly weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

182.0 - 187.0 ft: SANDY ELASTIC SILT,
fine grained sand; wet, dark brownish
gray, estimated <5% shell fragments,
weak HCl reaction, firm, homogenous
structure, highly weathered shell
fragments

ML

MH

-61.0182.0

168.5 - 173.5 ft:
easy (soft) drilling
(continued)

173.5 ft:
attempted to take
sample but
dropped sample
(sample
penetrated 18
inches); drilled 2 ft
past top of
previous sample
to take another
sample

178.5 - 180.0 ft:
hammer energy
test performed

S-52, SPT
3+6+7
REC=16", 89%

S-53, SPT
6+3+8
REC=18", 100%

S-54, SPT
5+5+6
REC=18", 100%
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187.0 - 192.0 ft: LEAN CLAY WITH
SAND, fine grained sand; wet, brownish
gray, weak HCl reaction, firm,
homogenous structure, sand increases
with depth

192.0 - 197.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, greenish gray, weak HCl reaction,
sand increases with depth

197.0 - 202.0 ft: CLAYEY SAND, fine
grained sand; wet, gray, no HCl reaction,
homogenous structure

MH

CL

SP-SM

SC

-66.0

-71.0

-76.0

187.0

192.0

197.0

193.5 - 195.0 ft:
hammer energy
test performed

S-55, SPT
5+5+6
REC=18", 100%

S-56, SPT
4+7+8
REC=18", 100%

S-57, SPT
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202.0 - 207.0 ft: SILTY SAND, fine
grained sand; wet, gray, strong HCl
reaction, homogenous structure, fines
increase with depth

207.0 - 223.0 ft: SANDY SILT, fine
grained sand; wet, brownish gray, weak
HCl reaction, firm, homogenous structure

SC

SM

ML

-81.0

-86.0

202.0

207.0

208.5 - 210.0 ft:
hammer energy
test performed
208.5 ft: easy
drilling

5+7+8
REC=18", 100%

S-58, SPT
5+8+11
REC=18", 100%

S-59, SPT
5+6+8
REC=18", 100%
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223.0 - 228.0 ft: SILT; moist, olive and
greenish gray, estimated <5% fine
grained sand, weak HCl reaction, hard,
homogenous structure

225.0 ft: Changes to estimated <5% shell
fragments, weak HCl reaction, fine sand
size highly weathered shell fragments

ML

ML

-102.0223.0

221.5 - 222.6 ft:
pushed shelby
tube, 13 inches,
(labeled jar as
UD-1)
221.5 ft: Schnabel
representative
changed to K. Bell
221.5 ft: Driller
switched to 6" OD
tricone roller bit
and advanced to
221.5 ft;
223.0 - 225.0 ft:
pitcher sample
223.0 ft: driller
added clean water
to driling fluid,
driller washed and
reamed while
advancing (every
2.0 ft), uniform
resistance,

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-60, SPT
5+6+9
REC=18", 100%

S-61, SPT
6+7+10
REC=18", 100%

UD-1, UNDIST
REC=13", 98%

UD-2, UNDIST
REC=18", 75%

S-62, SPT
5+8+9
REC=18", 100%
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228.0 - 231.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray and light
gray, estimated 5 - 10% shell fragments,
fine to medium sand size highly
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

231.0 - 237.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray,
estimated <5% shell fragments, fine to
coarse sand size fresh to moderately
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

237.0 - 241.0 ft: SILTY SAND, fine
grained sand; wet, olive, estimated <5%
shell fragments, weak HCl reaction,
homogenous structure, fine sand sized
highly weathered shell fragments

ML

SM

SM

SM

-107.0

-110.0

-116.0

228.0

231.0

237.0

greenish gray and
brownish gray,
drilling fluid, NWJ
rods used during
drilling
225.1 ft: switched
to 3 1/2" OD
tricone roller bit
and advanced to
231.5 ft; uniform
resistance; hard
drilling, greenish
gray drilling fluid
225.0 - 226.5 ft:
hammer energy
test performed
(continued)

231.5 - 233.5 ft:
pitcher sample
231.5 - 241.5 ft:
advanced 6" OD
tricone roller bit;
driller added clean
water to mud tub,
uniform
resistance,
smooth drilling,
greenish gray and
olive gray drilling
fluid, driller used
NWJ rods while
drilling

238.5 - 240.0 ft:
hammer energy
test performed

PP  = 2.50 tsf
PP  = 2.00 tsf
PP  = 3.00 tsf
PP  = 2.00 tsf
PP  = 2.50 tsf

S-63, SPT
7+9+12
REC=14", 78%

UD-3, UNDIST
REC=24", 100%

S-64, SPT
7+14+16
REC=18", 100%

S-65, SPT
4+6+9
REC=18", 100%
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239.5 ft: Changes to olive and gray

241.0 - 250.0 ft: SILTY SAND, fine
grained sand; moist, greenish gray and
olive gray, estimated <5% shell
fragments, weak HCl reaction, fine sand
size, highly weathered shell fragments

248.5 ft: Changes to fine sand size,
moderately weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)

SM

SM

-120.0

-129.0

241.0

250.0

238.5 - 240.0 ft:
hammer energy
test performed
(continued)

241.5 - 243.5 ft:
pitcher sample
241.5 - 248.5 ft:
switched to 3 1/2"
tricone roller bit
and advanced to
250.0 ft; driller
used AWJ rods
for drilling,
uniform drilling,
greenish gray
drilling fluid

248.5 - 250.0 ft:
performed
hammer energy
test

Bottom of Boring at 250.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

UD-4, UNDIST
REC=24", 100%

S-66, SPT
5+7+10
REC=17", 94%

S-67, SPT
4+5+6
REC=18", 100%
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0.0 - 0.7 ft: Asphalt; brick fragments,
roots

0.7 - 2.0 ft: PROBABLE FILL, sampled
as silty sand, fine to medium grained
sand; moist, yellowish brown, estimated 5
- 10% roots, no HCl reaction,
homogenous structure

2.0 - 23.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand,
subrounded to subangular particles;
moist, orangish brown with bands of light
yellowish brown, no HCl reaction,
stratified, 1/2" to 1" alternating color
layers

5.0 ft: Changes to light yellowish brown
with bands of orangish brown, 1" to 3" of
alternating color

7.5 ft: Changes to subangular to rounded
particles; light orangish brown,
homogenous structure

FILL

SP-SM

102.4

101.1

0.7

2.0

0.0 ft: Advanced 6
1/4 HSA to 15.0
ft, smooth,
uniform drilling,
orangish brown
cuttings
0.0 - 0.7 ft: Jar
labeled as S-1A
0.7 - 1.5 ft: Jar
labeled as S-1B

6.5 - 11.5 ft: light
yellowish brown
cuttings

S-1, SPT
1+2+3
REC=12", 67%

S-2, SPT
1+2+5
REC=12", 67%

S-3, SPT
1+5+6
REC=16", 89%

S-4, SPT
2+2+2
REC=13", 72%

---

---

---

---

---

30.2'

Start of Day

Start of Day

Start of Day

Start of Day

Start of Day

Casing Pulled

6:55 AM

8:12 AM

7:11 AM

8:00 AM

7:11 AM

5:46 PM

13.5'

78.5'

79.0'

79.0'

79.0'

---

8.6'

65.2'

3.6'

22.8'

55.1'

Dry

6/25

6/27

7/1

7/3

7/8

7/8

Schnabel Representative: W. Bradfield

Total Depth: 105.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
3-1/2" O.D. Tri-cone roller bit

North: 216923.1 ft   East: 961175.4 ft

Equipment: CME-75 (Truck); AWJ Rods

Ground Surface Elevation: 103.1 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: M. Lark

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 6/24/08     Finished: 7/8/08

Date CavedDepthTime Casing
Groundwater Observations

MATERIAL DESCRIPTION

B-357Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 1  of  9

SAMPLING
DEPTH

5

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



10.0 ft: Changes to light yellowish brown
and light brown, 1/8" layer of LEAN CLAY
(CL), moist, light gray at 11.4 ft

13.5 ft: Changes to subrounded to
subangular particles; light yellowish
brown and light orangish brown, contains
1/8" layer of LEAN CLAY (CL), moist,
light gray at 14.6 ft

18.5 ft: Changes to subangular to
rounded particles; light brown and light
yellowish brown, estimated <5% fine
gravel, stratified, rounded fine gravel,
contains 0.5 inch layer of SILTY SAND
(SM), moist, orangish brown at 19.7 ft,
1/4" to 1" layer of alternating color

23.0 - 28.5 ft: CLAYEY SAND, fine to
medium grained sand; wet, orangish

SP-SM

SC
80.123.0

6.5 - 11.5 ft: light
yellowish brown
cuttings
(continued)

11.5 - 13.5 ft: light
orangish brown
cuttings

13.5 - 15.0 ft:
SPT Hammer
Energy Test
performed

15.0 ft: Driller
switched from 6
1/4 ID auger to 3
1/2 OD tricone
roller bit (mud
rotary) and
advanced to 105.0
ft smooth, uniform
drilling, light
brownish gray
drilling fluid

18.5 ft: Approx 30
gal of drilling fluid
lost due to lean
mud mix
thickened drilling
fluid

23.0 ft: dark
brown drilling fluid

S-5, SPT
2+4+7
REC=14", 78%

S-6, SPT
3+6+9
REC=12", 67%

S-7, SPT
4+5+11
REC=9", 50%
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brown with mottles of light gray, no HCl
reaction

28.5 - 32.0 ft: SILTY SAND, fine grained
sand; dark gray, contains mica, no HCl
reaction, homogenous structure

32.0 - 37.0 ft: CLAYEY SAND, fine
grained sand; wet, dark gray, contains
mica, no HCl reaction

SC

SM

SC

74.6

71.1

28.5

32.0

25.5 - 26.0 ft:
slighly harder
drilling (possible
gravel layer), light
brown drilling fluid

28.5 - 30.0 ft:
Hammer Energy
Test performed

30.0 ft: Thickened
mud to remove
gravel slough,
light grayish
brown drilling fluid

35.0 ft: gray
drilling fluid

S-8, SPT
1+1+2
REC=16", 89%

S-9, SPT
3+1+2
REC=16", 89%

S-10, SPT
1+1+3
REC=17", 94%
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37.0 - 47.0 ft: LEAN CLAY WITH SAND;
moist, dark gray, contains mica, no HCl
reaction, soft, homogenous structure

47.0 - 49.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, gray with bands of
dark gray, estimated <5% organics,
contains mica, no HCl reaction, firm,
organics are plant matter

49.0 - 49.3 ft: CLAYEY SAND, fine
grained sand; wet, dark gray, contains
mica, no HCl reaction
49.3 - 55.5 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, gray, contains
mica, no HCl reaction, firm

CL

CL

SC

CL

66.1

56.1

54.1

53.8

37.0

47.0

49.0

49.3

43.5 - 45.0 ft:
Hammer Energy
test performed

48.5 - 49.0 ft: Jar
labeled as S-13A

49.0 - 49.3 ft: Jar
labeled as S-13B
49.3 - 50.0 ft: Jar
labeled as S-13C

50.0 ft: slightly
harder resistance

S-11, SPT
3+3+4
REC=18", 100%

S-12, SPT
3+6+6
REC=18", 100%

S-13, SPT
4+5+6
REC=18", 100%
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55.5 - 58.0 ft: SILTY SAND, fine to
medium grained sand; moist, dark gray,
contains mica, no HCl reaction

58.0 - 62.1 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand;
moist, dark gray, estimated <5%
cemented sands, no HCl reaction, weak
cementation, coarse sand cumble

61.0 ft: Changes to subangular particles;
dark gray with bands of dark orangish
brown, estimated 5 - 10% cemented
sands, estimated <5% shell fragments,
no HCl reaction, moderate cementation,
highly weathered shell fragments, shell
fragments are dark orangish brown
62.1 - 63.4 ft: SILTY SAND, fine to
coarse grained sand, angular to
subrounded particles; moist, dark brown
with bands of yellowish brown, estimated
15 - 25% cemented sands, moderate
cementation, strong HCl reaction with
yellowish brown layers, no HCl reaction
(with shells or soil), shell  imprints are

CL

SM

SP-SM

SM

SP-SM

47.6

45.1

41.0

39.7

55.5

58.0

62.1

63.4

53.5 ft: Hole
blocked by clay
plug @ ~ 20 ft,
driller added clay
inhibitor fluid to
break down clay,
gray drilling fluid
with some clay
cuttings
55.0 ft: Began
continuous
sampling from El
+50 to -20

58.5 - 60.0 ft:
Hammer Energy
Test performed

61.0 - 62.1 ft: Jar
labeled as S-17A

62.1 - 62.5 ft: Jar
labeled as S-17B
62.1 ft: Harder
drilling due to
cemented sands

S-14, SPT
5+8+10
REC=18", 100%

S-15, SPT
5+6+7
REC=18", 100%

S-16, SPT
6+13+22
REC=18", 100%

S-17, SPT
12+32+21
REC=12", 67%

S-18, SPT
9+12+15
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highly oxidized, no HCl reaction
63.4 - 65.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, light yellowish brown with mottles of
dark reddish brown, no HCl reaction

65.5 - 70.5 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, light
brown, estimated <5% silt, no HCl
reaction, homogenous structure

68.5 ft: Changes to fine grained sand

70.5 - 73.0 ft: POORLY GRADED SAND,
fine grained sand; wet, gray, estimated
<5% silt, contains mica, no HCl reaction,
homogenous structure

73.0 - 74.2 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine to
medium grained sand; wet, gray and
brown, no HCl reaction, gravel as
cemented sands, rounded gravel, no HCl
reaction in cemented sands

74.2 - 75.5 ft: SILTY SAND, fine to
coarse grained sand, subrounded to
subangular particles; wet, light gray and
light brownish white, estimated 50 -
100% shell fragments, estimated <5%
organics, strong HCl reaction (with
shells), weak HCl reaction (with soil)
75.5 - 78.0 ft: SILTY SAND, fine to
medium grained sand; moist, gray and
brownish white, estimated 30 - 45% shell
fragments, weak cementation, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

SP-SM

SP

SP

SP-SM

SM

SM

37.6

32.6

30.1

28.9

27.6

65.5

70.5

73.0

74.2

75.5

66.0 ft: light gray
drilling fluid

73.0 ft: Faster
drilling  rate at 73
ft (very soft
material)
73.5 ft: Lost
drilling fluid
through auger
casing @ 73.5 ft
(~ 100 gals)
73.5 - 75.0 ft:
Hammer Energy
Test performed
73.5 - 74.2 ft:  Jar
labeled as S-22A
74.2 - 75.0 ft: Jar
labeled as S-22B

S-19, SPT
23+26+25
REC=17", 94%

S-20, SPT
21+20+3
REC=15", 83%

S-21, SPT
14+9+7
REC=11", 61%

S-22, SPT
2+4+8
REC=18", 100%

S-23, SPT
7+11+11
REC=6", 33%
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78.0 - 80.9 ft: SILTY SAND, fine to
medium grained sand; moist, gray,
estimated 50 - 100% cemented sands,
estimated 5 - 10% shell fragments,
strong cementation, strong HCl reaction
(with cemented sands), strong HCl
reaction (with shells)

80.0 ft: Changes to fine to coarse grained
sand, rounded particles; estimated 5 -
10% cemented sands, estimated <5%
shell fragments, strong HCl reaction (with
shells), strong HCl reaction (with
cemented sands), weak HCl reaction
(with soil), weak to moderate
cementation, coarse sand probably due to
cemented sand
80.9 - 85.2 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
rounded particles; moist, gray, estimated
<5% shell fragments, subangular to
angular fine gravel, strong HCl (with
shells), strong HCl (with cemented
sands), weak HCl (with soil), moderate to
strong cementation, coarse sand to fine
gravel crumble, coarse sand and fine
gravel as cemented sands
83.5 ft: Changes to angular to
subrounded particles; light brownish gray,
estimated 15 - 25% shell fragments,
weak to moderate cementation, coarse
sand and fine gravel consist as shell
fragments and cemented sands

85.2 - 95.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray with streaks of brownish white,
estimated 5 - 10% shell fragments, fresh
to highly weathered shell
fragments,strong HCl (with shells),  no
HCl reaction  (with soil),  shell fragments
are brownish white

90.5 ft: Changes to fine to coarse grained
sand; light gray with speckles of brownish

SM

SM

SM

SP-SM

25.1

22.2

17.9

78.0

80.9

85.2

79.0 ft: rig chatter,
hard drilling, slow
advancement

80.0 - 80.9 ft: Jar
labeled as S-25A

80.9 - 81.1 ft: Jar
labeled as S-25B

82.1 ft: easier
drilling

83.2 ft: gray
drilling fluid w/ silt
cuttings, harder
drilling, slow
advancement

85.2 ft: rig chatter,
easier drilling

88.5 - 90.0 ft:
Hammer Energy
Test performed
88.5 ft: cuttings
contain fine to
medium sand and
shell fragments

S-24, SPT
50/1"
REC=1", 100%

S-25, SPT
13+24+54/1"
REC=13", 100%

S-26, SPT
50/2.5"
REC=2.5", 100%

S-27, SPT
12+12+11
REC=18", 100%

S-28, SPT
7+11+22
REC=17", 94%

MATERIAL DESCRIPTION

B-357Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 7  of  9

SAMPLING
DEPTH

80

85

90

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



white, estimated 30 - 45% shell
fragments

93.5 ft: Changes to fine to medium
grained sand; gray with speckles of
brownish white, estimated 15 - 25% shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

95.5 - 98.0 ft: SILTY SAND, fine to
medium grained sand; wet, gray,
estimated <5% shell fragments, medium
sand sized fresh shell fragments, weak
HCl reaction (with shells),  no HCl
reaction (with soil)

98.0 - 100.5 ft: SILTY SAND, fine to
coarse grained sand, rounded to
subrounded particles; wet, brownish gray,
estimated 5 - 10% shell fragments,
coarse sand size fresh to highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil), contains "hair-like" features,
possibly organic in nature

100.5 - 105.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; wet, dark gray, estimated
<5% shell fragments, contains mica,
highly weathered shell fragments, no HCl
reaction (with shells and soil)

103.5 ft: Changes to moderate to highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with highly weathered shells), no HCl

SP-SM

SM

SM

SP-SM

7.6

5.1

2.6

95.5

98.0

100.5

91.0 - 92.5 ft:
Hammer Energy
Test performed

101.0 - 103.5 ft:
Hammer Energy
Test performed

S-29, SPT
8+6+7
REC=17", 94%

S-30, SPT
5+9+10
REC=17", 94%

S-31, SPT
8+12+16
REC=18", 100%

S-32, SPT
7+10+12
REC=18", 100%

S-33, SPT
3+4+8
REC=18", 100%

S-34, SPT
3+3+3
REC=18", 100%
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reaction (with soil)
SP-SM

-1.9105.0

Bottom of Boring at 105.0 ft.
Terminated boring due to lack of return and grout/bentonite mud take as requested
Boring backfilled with cement/bentonite grout upon completion

 Additional Remarks
75 ft: Tape advanced to 69 ft but difficult to tell mud elevation due to clay in boring and use of mud, caving heard from ground
level, driller thickened mud to attempt closing off mud loss zone, pumped in additional ~ 340 gal of thick mud without return (total mud
taken ~ 440 gals);
allowed mud to sit overnight, added more drilling fluid next morning and advanced HSA casing to seal off mud loss zone
75.5 ft:  Additional 100 gal of very thick grout without return, only raised depth of mud from 62.5 ft bgs to 58 ft bgs, advanced 6 1/4" ID
auger to 76 ft; reamed out hole
79.0:  Added ~ 300 gal of bentonite mud to borehole; only raised depth of mud from 65.2 to 60 ft (no return); augers were advanced from
40 to 79 ft to clean out borehole.  Reamed out augers with 3 1/2 OD  tricone and bentonite mud; achieved return from top of augers after
pumping in 50 gal of mud
105 ft: 40 ft of rods slipped through ring and into borehole, unable to retrieve; numerous attempts made to retrieve 40 ft of rods in borehole
with a variety of methods; rods retrieved successfully
During reaming of borehole after retrieving rods, ~ 50 gal of mud lost (mud at 62 ft bgs), added 10 lbs of plugz-it to 50 gal of mud and
pumped into borehole, no mud return, 2nd attempt using ~15 lbs of plugz-it to 50 gal of mud, pumped in without return, called plugz-it
supplier; recommended adding as much plugz-it to mud as pumpable and allow to hydrate overnight; 3rd attempt using 30 lbs plugz-it to 50
gal of mud. Please refer to original field log for End of Day groundwater observation depths
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0.0 - 23.0 ft: POORLY GRADED SAND
WITH SILT; see B-357 for lithologic
description

23.0 - 28.5 ft: CLAYEY SAND

SP-SM

SC

80.023.0

0.0 ft: Material
descrptions and
USCS symbols
are based on
observations
made at B-357 of
the 2008
investigation.
0.0 ft: These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth, but do
not represent
detailed condition.
Refer to B-357 for
more detailed
conditions.
0.0 ft: advanced
6-1/4 ID HSA to
9.5 ft: switched to
3-3/4" OD tricone
roller bit (mud
rotary) and
advanced to 61.7
ft, driller mixed 2
bags of bentonite
with 150 gallons
of water (drilling
fliud)
9.5 ft: switched to
3-3/4" OD tricone
roller bit (mud
rotary) and
advanced to 61.7
ft, driller mixed 2
bags of bentonite
with 150 gallons
of water (drilling
fluid)

---

---

---

---

Start of Day

Start of Day

Start of Day

Start of Day

7:00 AM

8:00 AM

7:00 AM

---

9.5'

9.5'

99.0'

99.0'

Dry

35.0'

4.5'

7.0'

7/25

7/28

7/29

7/30

Schnabel Representative: P. Patrick/K. Bell

Total Depth: 250.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
3-3/4" O.D. Tri-cone Roller Bit/4-3/4" O.D. Tri-cone

North: 216928.8 ft   East: 961167 ft

Equipment: CME-75 (Truck); AWJ Rods

Ground Surface Elevation: 103.0 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/24/08     Finished: 8/25/08

Date CavedDepthTime Casing
Groundwater Observations
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28.5 - 32.0 ft: SILTY SAND

32.0 - 37.0 ft: CLAYEY SAND

37.0 - 47.0 ft: LEAN CLAY WITH SAND

47.0 - 49.0 ft: SANDY LEAN CLAY

49.0 - 49.3 ft: CLAYEY SAND
49.3 - 55.5 ft: LEAN CLAY WITH SAND

55.5 - 58.0 ft: SILTY SAND

58.0 - 62.1 ft: POORLY GRADED WITH

SC

SM

SC

CL

CL

SC

CL

SM

SP-SM

74.5

71.0

66.0

56.0

54.0
53.7

47.5

45.0

28.5

32.0

37.0

47.0

49.0
49.3

55.5

58.0

25.0 ft: see end of
boring log for
remarks
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SILT

62.1 - 63.4 ft: SILTY SAND

63.4 - 65.5 ft: POORLY GRADED SAND
WITH SILT

65.5 - 73.0 ft: POORLY GRADED SAND

73.0 - 74.2 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL

74.2 - 80.9 ft: SILTY SAND

80.9 - 85.2 ft: SILTY SAND WITH
GRAVEL

85.2 - 95.5 ft: POORLY GRADED SAND
WITH SILT

SP-SM

SM

SP-SM

SP

SP-SM

SM

SM

SP-SM

40.9

39.6

37.5

30.0

28.8

22.1

17.8

62.1

63.4

65.5

73.0

74.2

80.9

85.2

61.5 ft: lost drilling
fluid in augers,
driller mixed thick
drilling fluid and
pumped ~ 100
gallons from the
hole with no
return; driller
attempted to
pump drilling fluid
(rods were
clogged with fluid
and had to be
broken down)
61.7 ft: driller tried
to advance 3-3/4
OD tricone roller
bit (using drilling
fluid left sitting
overnight), drilling
fluid soaked off at
61.5 ft but once
driller advanced
past the seal, lost
~ 50 gallons
drilling fluid

74.0 ft: see end of
boring log for
remarks
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95.5 - 100.5 ft: SILTY SAND

100.5 - 106.0 ft: POORLY GRADED
SAND WITH SILT

106.0 - 107.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, greenish gray, estimated 15 - 25%
shell fragments, highly to moderately
weathered shells, no HCI reaction (with
shells), weak HCI reaction (with soils)
107.5 - 111.0 ft: SILTY SAND, fine
grained sand; wet, greenish gray,
estimated 5 - 10% shells, homogenous
structure, strong cementation, moderate
to highly weathered shells, weak HCl
reaction (with shells), strong HCl reaction
(with soil); contains hair like object,
possibly organic in nature

111.0 - 115.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, dark gray and olive, estimated 5 -
10% shells, homogenous structure, weak
cementation, moderately weathered
shells, strong HCl reaction (with shells),
weak HCl reaction (with soil); shells
increase with depth
113.5 ft: Changes to gray, estimated <5%
shell fragments, weak HCl reaction,
moderately weathered shells
115.5 - 120.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, dark gray, estimated 5 - 10%,
homogenous structure, fresh shells,
strong HCl reaction (with shells), weak
HCl reaction (with soil)
120.5 - 123.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, olive gray, estimated 5 - 10% shells,
homogenous structure, fresh shells,
weak HCl reaction (with shells), no HCl
reaction (with soil)
123.0 - 127.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand;
wet, brownish gray, estimated <5% shell
fragments, homogenous structure,

SP-SM

SM

SP-SM

SP-SM

SM

SP-SM

SP-SM

SP-SM

SP-SM

7.5

2.5

-3.0

-4.5

-8.0

-12.5

-17.5

-20.0

95.5

100.5

106.0

107.5

111.0

115.5

120.5

123.0

98.5 ft: drillers
advanced 3-1/2"
OD tricone roller
bit to 250 ft
98.5 - 106.0 ft:
smooth drilling,
gray drilling fluid

107.5 ft: rig
chatter

109.0 - 111.0 ft:
hard drilling

111.0 - 113.5 ft:
moderate drilling
resistance

113.5 - 116.0 ft:
slight rig chatter

116.0 - 118.5 ft:
smooth drilling

118.5 - 121.0 ft:
fine grained sand
and fine shell
fragments in
cuttings; marsh
funnel test
performed on
drilling fluid = 67
sec drilling fluid

123.5 - 125.0 ft:
last sample of
continuous
sampling

S-1, SPT
6+7+10
REC=18", 100%

S-2, SPT
50/5"
REC=5", 100%

S-3, SPT
11+15+33
REC=18", 100%

S-4, SPT
12+16+30
REC=18", 100%

S-5, SPT
8+8+16
REC=18", 100%

S-6, SPT
5+5+10
REC=18", 100%

S-7, SPT
6+7+21
REC=18", 100%

S-8, SPT
5+6+9
REC=18", 100%

MATERIAL DESCRIPTION

B-357AProject:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 4  of  9

SAMPLING
DEPTH

95

100

105

110

115

120

125

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



moderately weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)
127.5 - 137.0 ft: SILTY SAND, fine
grained sand; wet, dark gray, estimated
<5% shells, weak HCl reaction, highly
weathered shells

133.5 ft: Changes to fresh shells, weak
HCl reaction (with shells), no HCl
reaction  (with soil)

137.0 - 142.0 ft: SILTY SAND, fine
grained sand; wet, olive gray, estimated 5
- 10% shell fragments, no HCl reaction,
homogenous structure, moderately
weathered shell fragments

142.0 - 147.5 ft: SILTY SAND, fine
grained sand; wet, brownish gray,
estimated 5 - 10% shell fragments,
homogenous structure, fresh shells,
weak HCl reaction (with shells), strong
HCl reaction (with soil), shells decrease
and then increase with depth

147.5 - 157.0 ft: SANDY SILT, fine
grained sand; wet, olive gray, estimated
<5% shells, weak HCl reaction, hard,
homogenous structure, moderately
weathered shells

153.0 ft: Changes to estimated <5% shell
fragments, highly weathered shell
fragments, no HCl reaction (with shells),
weak HCl reaction (with soil)

157.0 - 167.0 ft: SANDY SILT, fine
grained sand; wet, brownish gray,
estimated <5% shell fragments, firm,
homogenous structure, fresh to
moderately weathered shell fragments,
no HCl reaction (with shells), weak HCl

SP-SM

SM

SM

SM

ML

ML

-24.5

-34.0

-39.0

-44.5

-54.0

127.5

137.0

142.0

147.5

157.0

123.5 - 128.5 ft:
silt and fine shell
fragments in
cuttings
(continued)
128.5 - 133.5 ft:
smooth drilling

133.5 - 138.5 ft:
light gray drilling
fluid, fine grained
sand in cuttings

138.5 - 143.5 ft:
fast and easy
drilling, gray
drilling fluid

143.5 - 148.5 ft:
easy drilling, fine
shells and silt in
cuttings

148.5 - 153.5 ft:
moderately hard
drilling, silt, fine
sands and fine
shell fragments in
cuttings

S-9, SPT
6+9+11
REC=18", 100%

S-10, SPT
4+6+8
REC=18", 100%

S-11, SPT
4+4+6
REC=18", 100%

S-12, SPT
4+7+4
REC=18", 100%

S-13, SPT
4+8+8
REC=18", 100%

S-14, SPT
5+7+9
REC=18", 100%

S-15, SPT
4+5+7
REC=17", 94%
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reaction (with soil)

167.0 - 177.0 ft: SANDY ELASTIC SILT,
fine grained sand; wet, brownish gray,
estimated <5% shell fragments, no HCl
reaction, hard, homogenous structure

173.5 ft: Changes to olive gray, weak HCl
reaction, firm

177.0 - 181.0 ft: SILTY SAND, fine
grained sand; wet, gray, estimated <5%
shell fragments, weak HCl reaction,
homogenous structure

181.0 - 187.5 ft: SANDY SILT, fine
grained sand; wet, olive gray, estimated
<5% shell fragments, weak HCl reaction,
firm, homogenous structure

187.5 - 192.5 ft: SANDY ELASTIC SILT,
fine grained sand; wet, olive gray,
estimated <5% shell fragments, weak
HCl reaction, hard to firm, homogenous
structure, soil softens from hard to firm
with depth

192.5 - 207.0 ft: CLAYEY SAND, fine
grained sand; wet, olive gray, estimated

ML

MH

SM

ML

MH

SC

-64.0

-74.0

-78.0

-84.5

-89.5

167.0

177.0

181.0

187.5

192.5

158.5 - 163.5 ft:
fine sand, fine
shell fragments
and silt clumps in
cuttings
(continued)

163.5 - 165.0 ft:
no recovery
possibly due to
insufficient
suction in spoon
to pull soil up
165.0 ft: drillers
cleaned out tub
and added 1/2 of
a bag of bentonite
to 150 gallons
clean water

171.0 ft: slower
drilling

181.0 ft: harder
drilling

183.5 - 188.5 ft:
hard drilling

S-16, SPT
5+7+7
REC=0", 0%

S-17, SPT
5+6+9
REC=16", 89%

S-18, SPT
5+7+9
REC=18", 100%

S-19, SPT
4+7+9

S-20, SPT
4+7+8
REC=18", 100%

S-21, SPT
6+9+12
REC=18", 100%
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<5% mica, no HCl reaction, homogenous
structure

198.5 ft: Changes to brownish gray, weak
HCl reaction

203.5 ft: Changes to olive gray, estimated
<5% shells, no mica, no HCl reaction,
homogenous structure

207.0 - 212.5 ft: SILTY SAND, fine
grained sand; wet, brownish gray,
estimated 5 - 10% shell fragments, weak
HCl reaction, homogenous structure,
moderately weathered shell fragments,
shells increase with depth

212.5 - 214.6 ft: SILTY SAND, fine
grained sand; wet, olive gray, estimated
<5% shell fragments

214.6 - 217.5 ft: SANDY SILT, fine
grained sand; wet, olive gray, estimated
<5% shell fragments, weak HCl reaction,
very soft, homogenous structure

217.5 - 222.0 ft: SILTY SAND, fine
grained sand; wet, olive gray, weak HCl
reaction, homogenous structure, fine
fraction is possibly elastic silt; has some
cohesion

222.0 - 227.5 ft: SILTY SAND, fine
grained sand; wet, olive gray, estimated
<5% shell fragments, no HCl reaction,
homogenous structure, highly weathered
shell fragments

SC

SM

SM

ML

SM

SM

-104.0

-109.5

-111.6

-114.5

-119.0

207.0

212.5

214.6

217.5

222.0

193.5 - 198.5 ft:
uniform drilling
(continued)

198.5 - 203.5 ft:
fine sand and fine
sand size shell
fragments in
cuttings

203.5 - 208.5 ft:
fine sand and fine
shell fragments in
cuttings

207.0 ft: easier
drilling

208.5 - 213.5 ft:
uniform drilling
resistance

213.5 - 214.6 ft:
jar labeled as
S-26A
213.5 - 218.5 ft:
easier drilling
214.6 - 215.0 ft:
jar labeled as
S-26B

218.5 - 223.5 ft:
silt clumps, fine
sand and fine
shell fragments in
cuttings, driller
added water to tub
218.5 - 220.0 ft:
performed
Hammer Energy
Test

223.5 - 228.5 ft:
easy drilling

S-22, SPT
6+8+9
REC=18", 100%

S-23, SPT
6+8+11
REC=4", 22%

S-24, SPT
5+8+10
REC=18", 100%

S-25, SPT
4+5+12
REC=18", 100%

S-26, SPT
7+14+15
REC=18", 100%

S-27, SPT
4+6+12
REC=18", 100%

S-28, SPT
5+7+11

MATERIAL DESCRIPTION

B-357AProject:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 7  of  9

SAMPLING
DEPTH

195

200

205

210

215

220

225

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



227.5 - 232.0 ft: SILTY SAND, fine
grained sand; wet, olive gray, weak HCl
reaction, homogenous structure

232.0 - 242.5 ft: SILTY SAND, fine
grained sand; wet, brownish gray,
estimated <5% shell fragments,
homogenous structure, fresh to
moderately weathered shell fragments,
strong HCl reaction (with shells), weak
HCl reaction (with soil)

237.0 ft: Changes to olive gray, no HCl
reaction

242.5 - 250.0 ft: SANDY ELASTIC SILT,
fine grained sand; wet, olive gray, weak
HCl reaction, firm, homogenous structure

247.0 ft: Changes to estimated <5% shell
fragments, no HCl reaction, highly
weathered shell fragments

SM

SM

MH

-124.5

-129.0

-139.5

-147.0

227.5

232.0

242.5

250.0

223.5 - 228.5 ft:
easy drilling
(continued)

233.5 - 238.5 ft:
increase in drilling
fluid, density
relative to drilling
earlier in day,
possibly
associated with an
increase in silt in
drilling fluid

243.5 - 248.5 ft:
drillers flushed
drilling fluid out of
hole using water
in preparation of
grouting boring
cavity following
last sampling
interval

S-29, SPT
5+7+10
REC=18", 100%

S-30, SPT
5+7+8
REC=18", 100%

S-31, SPT
4+10+11
REC=18", 100%

S-32, SPT
6+8+10
REC=18", 100%

S-33, SPT
6+8+12
REC=18", 100%
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Bottom of Boring at 250.0 ft.
Boring backfilled by means of tremie pipe with cement/bentonite grout up to a depth of 100 ft. While pulling casing, base of rig pulled off of
truck bed.

Additional Remarks
8.5 - 98.5 ft:  advanced 5" OD casing using 140 lbs auto hammer. At 25 ft inside the casing, driller began to advance 4 3/4" OD tricone
roller bit (to clean out the plug they got while driving the casing); the roller bit got clogged at 30.5 ft with clay; driller cleaned off the bit and
continued cleaning the casing to a depth of 63.5 ft, lost mud/drilling fluid at 63.5 ft.  Continued to advance 5" OD casing to 64 ft. Driller
cleaned out casing using 4 3/4" OD tricone roller bit to a depth of 73.35 ft, lost drilling fluid at 73.5 ft (~ 50 gallons), driller advanced 5" OD
casing to a depth of 74 ft.

74 - 79 ft:  Driller emptied 150 gallons of mud tub and filled the tub with 150 gallons of clean water.  While lowering 4 3/4 OD tricone roller
bit, bit got clogged with clay, driller cleaned bit and rods.  Driller advanced 4 3/4" OD tricone roller bit to a depth of 78.5 ft, advanced 5" OD
casing to a depth of 79 ft.  Schnabel personnel switched from K. Bell to P. Patrick.

79 - 85 ft:  Driller advanced 3 3/4" OD tricone roller bit to a depth of 83.5 ft.  Driller advanced 5" OD casing to a depth of 84 ft. Driller
advanced 4 3/4" OD tricone roller bit to a depth of 88.5 ft.  Grinding at 85 ft (smooth drilling).

85 - 93.5 ft:  Driller advanced 5" OD casing to a depth of 89 ft.  Driller introduced clean water into hole via hose connected to water tank in
order to more clearly see if mud is being lost.  Driller advanced 4 3/4" OD tricone roller bit to a depth of 93.5 ft.  Lost water in hole. Driller
added one bag of bentonite into tub, drilling mud is gray.   Driller added an additional bag of bentonite to 150 gal tub.

93.5 ft:  Driller advanced 5" OD casing to a depth of 94 ft. Drillers advanced 4 3/4" OD tricone roller bit to a depth of 98.5. Marsh funnel test
performed on mud = 58 sec drilling fluid. Drillers advanced 5" OD casing to a depth of 99 ft. Changed drill bit from 4 3/4" OD tricone roller
bit to 3 1/2" OD tricone roller bit.
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0.0 - 2.0 ft: FILL, sampled as sandy lean
clay with gravel, fine to medium grained
sand; moist, brown, estimated 15 - 25%
crushed stone, no HCl reaction
2.0 - 4.5 ft: FILL, sampled as poorly
graded sand, medium to coarse grained
sand, subangular particles; moist,
orangish red and orangish brown,
contains a 2 inch layer of silty sand , fine
sand, moist, dark gray, estimated < 5%
coarse sand size fresh shell fragments  at
3.8 ft, strong HCl reaction (with shells),
no HCl reaction (with soil)
4.5 - 7.0 ft: FILL, sampled as silty sand,
medium grained sand, subangular
particles; moist, orangish brown,
estimated <5% crushed stone, no HCl
reaction, lensed, 1 inch pockets of lean
clay, light gray, moist

7.0 - 8.8 ft: SILTY SAND, medium
grained sand, rounded particles; wet,
orangish brown with bands of light gray,
no HCl reaction
8.8 - 9.5 ft: SANDY LEAN CLAY,
medium grained sand, rounded particles;
wet, light gray, no HCl reaction, soft
9.5 - 12.5 ft: SILTY SAND, medium to
coarse grained sand, rounded particles;
wet, orangish brown and light gray, no
HCl reaction
12.5 - 17.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand,
rounded particles; wet, gray, estimated 15
- 25% shell fragments, coarse sand to
fine gravel size fresh to moderately
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)
17.5 - 22.0 ft: POORLY GRADED SAND,
fine to medium grained sand, subrounded
particles; wet, dark gray, estimated <5%
shell fragments, coarse sand to fine
gravel size fresh to highly weathered shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

22.0 - 27.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, estimated <5%
shell fragments, coarse sand to fine
gravel size highly weathered shell

FILL

FILL

FILL

SM

CL

SM

SP-SM

SP

SP-SM

8.6

6.1

3.6

1.8
1.1

-1.9

-6.9

-11.4

2.0

4.5

7.0

8.8
9.5

12.5

17.5

22.0

0.0 ft: Advanced 6
1/4" ID HSA to
14.5 ft. At 0.0 to
2.5 ft interval: rig
chatter from 0.3 to
2.0 ft, brown
cuttings.
3.0 - 3.3 ft: Rig
chatter

5.0 - 7.5 ft:
Uniform drilling
resistance,
smooth drilling

7.5 - 10.0 ft: light
brown cuttings
7.5 - 8.8 ft: Jar
labeled as S-4A
8.8 - 9.0 ft: Jar
labeled as S-4B

14.5 ft: Switch  to
3 1/2" OD tricone
roller bit (mud
rotary) and
advanced to 23.5
ft, mix one bag of
bentonite with 125
gallons of water to
make drilling fluid
14.5 ft: uniform
drilling resistance,
smooth drilling,
light gray drilling
fluid.

MC = 7.2%

MC = 11.3%

MC = 14.2%

MC = 18.4%

MC = 20.7%

MC = 29.3%

MC = 25.6%

MC = 37.4%

S-1, SPT
3+4+7
REC=11", 61%

S-2, SPT
1+6+7
REC=11", 61%

S-3, SPT
5+7+7
REC=17", 94%

S-4, SPT
1/12"+1
REC=9", 50%

S-5, SPT
1/12"+2
REC=5", 28%

S-6, SPT
4+4+2
REC=14", 78%

S-7, SPT
4+4+7
REC=15", 83%

S-8, SPT
3+9+12
REC=18", 100%

---

---

---

100.0'

Encountered

Start of Day

Start of Day

Completion

9:02 AM

7:30 AM

8:20 AM

11:24 AM

7.5'

14.5'

14.5'

14.5'

7.5'

5.5'

8.0'

2.7'

7/24

7/25

7/28

7/28

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone roller bit

North: 219268.2 ft   East: 960931.9 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 10.6 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/24/08     Finished: 7/28/08

Date CavedDepthTime Casing
Groundwater Observations
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fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

27.0 - 31.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated 5 - 10% fine gravel, estimated
5 - 10% shell fragments, fine gravel as
cemented sands, coarse sand to fine
gravel size fresh to highly weathered shell
fragments, strong HCl reaction (with
shells and soil), moderate to strong
cementation

31.0 - 37.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, weak HCl reaction

37.0 - 41.0 ft: SILT; moist, olive gray,
contains mica, estimated <5% shell
fragments, firm, coarse sand size highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

41.0 - 43.5 ft: CLAYEY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, weak HCl reaction

43.5 - 47.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, estimated <5%
shell fragments, coarse sand size
moderately weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)

47.0 - 51.5 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel size
moderately weathered shell fragments,
strong HCl reaction (with shells), weak
HCl reaction (with soil)

51.5 - 53.5 ft: CLAYEY SAND, fine to
coarse grained sand; moist, olive gray,
estimated <5% fine gravel, contains mica,
contains shell fragments, weak HCl
reaction, highly weathered shell
fragments
53.5 - 57.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand size highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)
57.0 - 61.0 ft: SILT; moist, olive gray,
contains mica, strong HCl reaction, firm

SP-SM

SM

SC

ML

SC

SP-SM

SM

SC

SM

ML

-16.4

-20.4

-26.4

-30.4

-32.9

-36.4

-40.9

-42.9

-46.4

27.0

31.0

37.0

41.0

43.5

47.0

51.5

53.5

57.0

23.5 - 28.5 ft:
switched to 6" OD
tricone bit and
reamed to 28.5 ft,
greenish gray fluid
during reaming
(continued)

28.5 ft: Advanced
6"OD  tricone bit
to 100 ft.  28.5 to
33.5 ft interval
difficult drilling
from 29 ft 30.5 ft,
olive gray fluid,
thinned fluid by
adding water
31.5 - 33.5 ft:
pitcher sample
33.5 - 38.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

41.5 - 43.5 ft:
pitcher sample

51.5 - 53.5 ft:
pitcher sample

MC = 17.6%

LL = 36
PL = 23
MC = 28.5%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
MC = 36.7%

MC = 57.7%

LL = 59
PL = 18
MC = 33.0%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
MC = 40.1%

MC = 30.3%

LL = 52
PL = 19
MC = 27.8%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
MC = 40.6%

S-9, SPT
6+32+50
REC=18", 100%

UD-1, UNDIST
REC=24", 100%

S-10, SPT
3+6+11
REC=18", 100%

S-11, SPT
6+9+9
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-12, SPT
5+7+11
REC=18", 100%

S-13, SPT
6+5+10
REC=18", 100%

UD-3, UNDIST
REC=24", 100%

S-14, SPT
5+7+10
REC=18", 100%
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61.0 - 67.0 ft: SANDY FAT CLAY, fine
grained sand; moist, olive gray, contains
mica, contains shell fragments, weak HCl
reaction, coarse sand size, highly
weathered shell fragments
63.5 ft: Changes to estimated <5% shell
fragments, coarse sand size moderately
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

67.0 - 76.5 ft: CLAYEY SAND, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, firm

76.5 - 81.0 ft: ELASTIC SILT WITH
SAND, fine to medium grained sand;
moist, olive gray, contains mica, weak
HCl reaction, firm

81.0 - 83.0 ft: FAT CLAY; moist, olive
gray, estimated <5% fine grained sand,
contains mica, weak HCl reaction, firm

83.0 - 91.0 ft: SANDY ELASTIC SILT,
fine to coarse grained sand; moist, olive
gray, contains mica, weak HCl reaction,
firm

88.5 ft: Changes to fine to medium
grained sand

91.0 - 93.5 ft: FAT CLAY WITH SAND,
fine to medium grained sand; moist, olive
gray, contains mica, weak HCl reaction,

ML

CH

SC

MH

CH

MH

CH

-50.4

-56.4

-65.9

-70.4

-72.4

-80.4

61.0

67.0

76.5

81.0

83.0

91.0

58.5 - 61.5 ft:
thinned drilling
fluid by adding
water (continued)

61.5 ft: flushed
boring to remove
settled cuttings
61.5 - 63.5 ft:
pitcher sample

68.5 - 71.5 ft:
thinned drilling
fluid by adding
water

71.5 - 73.5 ft:
pitcher sample

81.5 - 83.5 ft:
pitcher sample

91.5 - 93.5 ft:
pitcher sample

MC = 62.8%

LL = 64
PL = 21
MC = 43.9%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
MC = 40.8%

MC = 45.2%

LL = 55
PL = 21
MC = 33.4%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
LL = 64
PL = 26
MC = 41.0%

LL = 122
PL = 74
MC = 71.2%

LL = 136
PL = 37
MC = 68.5%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
LL = 119
PL = 65
MC = 73.9%

LL = 96
PL = 54
MC = 63.6%

LL = 140
PL = 32

S-15, SPT
8+8+11
REC=18", 100%

UD-4, UNDIST
REC=24", 100%

S-16, SPT
5+8+10
REC=18", 100%

S-17, SPT
5+7+9
REC=18", 100%

UD-5, UNDIST
REC=24", 100%

S-18, SPT
7+9+11
REC=18", 100%

S-19, SPT
8+8+11
REC=18", 100%

UD-6, UNDIST
REC=24", 100%

S-20, SPT
9+10+11
REC=18", 100%

S-21, SPT
7+9+11
REC=18", 100%

UD-7, UNDIST
REC=24", 100%

MATERIAL DESCRIPTION

B-771Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 3  of  4

SAMPLING
DEPTH

60

65

70

75

80

85

90

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



firm

93.5 - 97.0 ft: SANDY ELASTIC SILT,
fine to medium grained sand; moist, olive
gray, contains mica, weak HCl reaction,
firm

97.0 - 100.0 ft: ELASTIC SILT WITH
SAND, fine to medium grained sand;
moist, olive gray, contains mica, weak
HCl reaction, firm

CH

MH

MH

-82.9

-86.4

-89.4

93.5

97.0

100.0

91.5 - 93.5 ft:
pitcher sample
(continued)

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

Additional Remarks
71.5 - 78.5 ft: Cuttings contain silt and coarse sand sized shell fragments
78.5 - 81.5 ft: Cuttings contain coarse sand sized shell fragments, thinned drilling fluid by adding water and removing cuttings from mud
tub, pumped out all fluid in mud tub, mixed one bag of bentonite with 125 gallons of water to make new mud, circulated mud through boring
to clear cuttings

MC = 68.6%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
LL = 110
PL = 71
MC = 67.3%

LL = 92
PL = 52
MC = 48.7%

S-22, SPT
8+10+12
REC=18", 100%

S-23, SPT
9+10+12
REC=18", 100%

MATERIAL DESCRIPTION

B-771Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 4  of  4

SAMPLING
DEPTH

95

100

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09



0.0 - 0.2 ft: Topsoil; organics, grass
0.2 - 2.0 ft: FILL, sampled as sandy lean
clay, fine to medium grained sand,
subangular particles; moist, brown,
estimated 5 - 10% crushed stone, no HCl
reaction
2.0 - 7.0 ft: FILL, sampled as silty sand,
medium to coarse grained sand,
subangular particles; moist, orangish
brown, estimated <5% fine gravel,
estimated <5% crushed stone, no HCl
reaction

7.0 - 12.5 ft: SILTY SAND, medium to
coarse grained sand, subangular
particles; wet, orangish brown, no HCl
reaction, contains a 2 inch layer of
SANDY LEAN CLAY (CL), medium sand,
moist brown at 8.1 ft

10.0 ft: Changes to medium grained
sand, subrounded particles; estimated
<5% fine gravel

12.5 - 17.0 ft: SILTY SAND, medium
grained sand; wet, gray, estimated 5 -
10% fine gravel, estimated <5% shell
fragments, strong HCl reaction, moderate
cementation, coarse sand to fine gravel
size moderately to highly weathered shell
fragments, fine gravel as cemented sand

17.0 - 22.5 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, estimated <5% shell fragments,
coarse sand to fine gravel size, highly
weathered  shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

22.5 - 27.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, estimated <5% fine gravel,
estimated <5% shell fragments, strong
HCl reaction, fine gravel as cemented

FILL

FILL

SM

SM

SP

SP-SM

10.4

8.6

3.6

-1.9

-6.4

-11.9

0.2

2.0

7.0

12.5

17.0

22.5

0.0 ft: Advanced 6
1/4" ID HSA to to
9.0 ft. at 0.0 to 2.5
ft interval bit
chatter/auger
grinding from 0.0
to 5 ft, brown
cuttings.
2.5 ft: Uniform
drilling resistance,
smooth drilling

7.5 - 9.0 ft:
orangish brown
cuttings
9.0 ft: switched  to
3 1/2" OD tricone
roller bit (mud
rotary) and
advanced to 38.5
ft, mixed one bag
of bentonite with
125 gallons of
water for drilling
fluid
9.0 ft: uniform
drilling resistance,
smooth drilling,
brown drilling fluid
13.5 - 18.5 ft:
brownish gray
fluid

18.5 - 23.5 ft:
drilling fluid
cuttings contain
coarse sand sized
cemented sands

S-1, SPT
2+4+5
REC=12", 67%

S-2, SPT
5+14+19
REC=15", 83%

S-3, SPT
4+8+7
REC=15", 83%

S-4, SPT
woh+1+1
REC=16", 89%

S-5, SPT
1+2+1
REC=11", 61%

S-6, SPT
9+10+11
REC=18", 100%

S-7, SPT
2+6+9
REC=11", 61%

S-8, SPT
8+10+16

---

---

53.7'

Encountered

Start of Day

Completion

8:38 AM

8:00 AM

10:00 AM

7.5'

24.0'

24.0'

7.5'

4.0'

3.2'

7/29

7/30

7/30

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone Roller Bit

North: 219323.9 ft   East: 960876.1 ft   By: Land Survey

Equipment: Diedrich D-50 (Track ATV); AWJ Rods

Ground Surface Elevation: 10.6 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/29/08     Finished: 7/30/08

Date CavedDepthTime Casing
Groundwater Observations
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sands, fine gravel size highly weathered
shell fragments, weak to moderate
cementation

27.0 - 32.5 ft: SILTY SAND, fine grained
sand; moist, dark gray, estimated <5%
fine gravel, estimated <5% shell
fragments, strong HCl reaction, fine
gravel as cemented sands, coarse sand
to fine gravel sized fresh to highly
weathered shell fragments, moderate to
strong cementation

32.5 - 37.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, no HCl reaction

37.0 - 41.5 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains mica,
weak HCl reaction, firm

41.5 - 43.5 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica, no
HCl reaction

43.5 - 56.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size moderately
weathered shell fragment, strong HCl
reaction (with shells), weak HCl reaction
(with soil), contains 0.25 inch of organics
(wood) at 44.4 ft

48.5 ft: Changes to estimated 5 - 10%
shell fragments, fresh to moderately
weathered shell fragments

51.5 ft: Changes to estimated <5% shell
fragments, moderately weathered shell
fragments, strong HCl reaction (with
shells and soil)
53.5 ft: Changes to estimated 5 - 10%
shell fragments, contains a 1.5 inch layer
of POORLY GRADED SAND (SP) fine to
medium sand at 52.6 ft, coarse sand to
fine gravel size fresh to highly weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)
56.0 - 58.5 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains mica,
weak HCl reaction, firm

SP-SM

SM

SP-SM

ML

SM

SM

ML

-16.4

-21.9

-26.4

-30.9

-32.9

-45.4

-47.9

27.0

32.5

37.0

41.5

43.5

56.0

58.5

28.5 - 33.5 ft:
Uniform drilling,
smooth drilling
despite high blow
counts, drilling
fluid cuttings
contain coarse
sand sized
cemented sands
and coarse sand
size fresh shell
fragments
33.5 - 38.5 ft:
olive gray fluid,
drilling fluid
cuttings contain
coarse sized fresh
shell fragments

38.5 ft: switched
to 6" O.D. tricone
roller bit and
advanced to 58.5
ft, reamed hole

41.5 - 43.5 ft:
pitcher sampler
41.5 ft: Advanced
6" OD tricone bit:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

48.5 ft: removed
cuttings from mud
tub, added 75
gallons of water
and half a bag of
bentonite to make
drilling fluid
51.5 - 53.5 ft:
pitcher sampler
recovery, sample
placed in jar and
labeled as UD-2

56.5 - 58.5 ft:
pitcher sampler
56.5 ft: switched
to 3-1/2" OD

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-9, SPT
25+50/3"
REC=8", 89%

S-10, SPT
4+6+8
REC=18", 100%

S-11, SPT
7+8+9
REC=18", 100%

UD-1, UNDIST
REC=24", 100%

S-12, SPT
4+8+11
REC=18", 100%

S-13, SPT
7+8+12
REC=18", 100%

UD-2, UNDIST
REC=13.5", 56%

S-14, SPT
4+8+12
REC=18", 100%

UD-3, UNDIST
REC=24", 100%
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58.5 - 62.5 ft: SILT WITH SAND, fine
grained sand; moist, olive gray, contains
mica, strong HCl reaction, firm

62.5 - 67.5 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, fine
gravel size moderately weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

67.5 - 77.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
weak HCl reaction

77.0 - 87.0 ft: SILT; moist, olive gray,
contains mica, strong HCl reaction, firm

83.5 ft: Changes to weak HCl reaction

87.0 - 100.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, firm

ML

ML

SM

SM

ML

ML

-51.9

-56.9

-66.4

-76.4

62.5

67.5

77.0

87.0

tricone roller bit
and advanced to
100 ft, 56.6 to
63.5 interval,
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

68.5 - 70.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

73.5 ft: Circulate
drilling fluid to
remove cuttings
that settled
overnight

83.5 - 85.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

S-15, SPT
9+10+11
REC=18", 100%

S-16, SPT
6+7+11
REC=18", 100%

S-17, SPT
8+10+12
REC=18", 100%

S-18, SPT
5+6+8
REC=18", 100%

S-19, SPT
7+8+9
REC=18", 100%

S-20, SPT
9+10+14
REC=18", 100%

S-21, SPT
7+8+9
REC=18", 100%
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98.5 ft: Changes to strong HCl reaction

ML

-89.4100.0

93.5 - 98.5 ft:
thinned drilling
fluid by adding
water

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
Additional Remarks

41.5 ft:  Attempt to lower pitcher sampler, but rods got hung up at about 11.0 ft, attempt to clear augers with 6" OD tricone bit with no
success, advanced 6 1/4" ID HSA to 24 ft to case off the zone where the pitcher sampler was getting hung up, thinned drilling fluid by
adding water, reamed boring with 6" OD tricone bit to 41.5 ft

S-22, SPT
8+10+11
REC=18", 100%

S-23, SPT
9+10+12
REC=18", 100%
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0.0 - 0.3 ft: Rootmat and topsoil

0.3 - 2.0 ft: FILL, sampled as clayey sand
with gravel, fine to coarse grained sand,
subrounded to subangular particles;
moist, orangish brown with light brownish
yellow, estimated 15 - 25% crushed
stone, estimated <5% roots, no HCl
reaction, coarse sand crumble, fine
gravel fracture

2.0 - 4.5 ft: PROBABLE FILL, sampled
as silty sand, fine to medium grained
sand; moist, light brownish yellow with
bands of light orangish brown, estimated
<5% grass, rounded fine gravel,
alternating colors from 0.13 - 0.5 ft, with
0.13 - 0.5 inch think layer of sandy clay,
fine sand, moist, light gray, stratified

4.5 - 7.0 ft: PROBABLE FILL, sampled
as silty sand, fine to medium grained
sand; wet, light gray, no HCl reaction,
stratified 0.5 inch with bands of light
brownish yellow and light orange

7.0 - 9.5 ft: PROBABLE FILL, sampled
as silty sand, fine to medium grained
sand; wet, light yellowish brown with
mottles of light orangish brown, no HCl
reaction, light gray, sandy lean clay
pockets 0.25 - 0.5 inch thick

9.5 - 11.2 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand,

FILL

FILL

FILL

FILL

SP-SM

7.6

5.9

3.4

0.9

-1.6

0.3

2.0

4.5

7.0

9.5

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9 ft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
minor grinding on
fine gravel,
orangish brown
cuttings.

2.5 - 5.0 ft: light
brown cuttings

5.0 - 7.5 ft: driller
advanced in 1st
gear to maintain
borehole integrity,
light yellowish
brown cuttings

7.5 - 9.0 ft: light
brownish gray
cuttings

9.0 ft: pulled out 4
1/4" ID HSA,
installed 6" ID
PVC casing into
borehole and

MC = 12.8%

LL = NP
MC = 12.4%

LL = NP
MC = 21.1%

LL = NP
MC = 19.1%

S-1, SPT
2+7+8
REC=8", 44%

S-2, SPT
2+3+5
REC=15.5", 86%

S-3, SPT
1+1+1
REC=18", 100%

S-4, SPT
WOH+18
REC=15", 83%

---

---

---

---

Encountered

Start of Day

Start of Day

Completion

7:00 AM

8:20 AM

7:20 AM

8:45 AM

4.0'

9.0'

9.0'

9.0'

5.0'

6.5'

0.4'

8.4'

7/24

7/28

7/29

7/30

Schnabel Representative: W. Bradfield

Total Depth: 165.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 219241.3 ft   East: 961045.9 ft   By: Land Survey

Equipment: Diedrich D-50 (Track ATV); AWJ Rods

Ground Surface Elevation: 7.9 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: M. Lark

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/24/08     Finished: 7/30/08

Date CavedDepthTime Casing
Groundwater Observations
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subrounded particles; wet, gray, no HCl
reaction, homogenous structure, coarse
sand crumbles

11.2 - 12.0 ft: SILTY SAND, fine to
coarse grained sand, angular to
subrounded particles; wet, light gray with
streaks of white, estimated 15 - 25%
cemented sands, estimated 5 - 10% shell
fragments, no HCl reaction, medium to
coarse sand sized, moderate to highly
weathered shell fragments, with fine
gravel and some medium to coarse sand
cemented sands or shells
12.0 - 15.9 ft: SILTY SAND, fine to
coarse grained sand, angular to
subangular particles; light gray with
streaks of white, estimated 30 - 45%
shell fragments, estimated 30 - 45%
cemented sands, angular fine gravel,
medium to coarse sand and fine gravel
size fresh to highly weathered shell
fragments, coarse to fine gravel size
cemented sand, strong HCl reaction (with
shells), no HCl reaction (with soil), strong
HCl reaction (with cemented sands),
moderate to strong cementation
15.0 ft: Changes to contains fine to
coarse gravel
15.9 - 19.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, dark gray with streaks of white,
estimated 5 - 10% shell fragments,
medium to coarse sand size highly
weathered to fresh shell fragments,
strong HCl reaction   (with shells), no HCl
reaction (with soil)

19.5 - 24.5 ft: SILTY SAND, fine to
medium grained sand; moist, gray with
streaks of white, estimated 5 - 10% shell
fragments, estimated 5 - 10% cemented
sands, weak cementation, moderate to
highly weathered shell fragments, fine
gravel sized cemented sands, strong HCl
reaction (with shells), weak HCl reaction
(with soil and cemented sands)

SP-SM

SM

SM

SP-SM

SM

-3.3

-4.1

-8.0

-11.6

11.2

12.0

15.9

19.5

grouted annulus
9.0 ft: switched to
3 1/2" OD tricone
roller bit (mud
rotary) and
advanced to 165 ft
, mud mix: 50lbs
bentonite powder
to 100 gallons of
water
9.0 - 10.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid
10.0 - 11.2 ft: jar
labeled as S-5A
11.2 - 11.5 ft: jar
labeled as S-5B
11.5 ft: harder
drilling with slight
rig chatter, light
brownish gray
drilling fluid
11.8 ft: softer
drilling, uniform
drilling resistance
12.5 - 15.0 ft:
intermittent hard
and soft drilling
with rig chatter
light gray drilling
fluid
15.0 - 15.9 ft: jar
labeled as S-7A
15.0 - 19.0 ft:
uniform
resistance,
smooth drilling
15.9 - 16.5 ft: jar
labeled as S-7B

19.5 - 20.0 ft:
slightly harder
drilling with rig
chatter
20.0 - 25.0 ft:
uniform drilling
resistance,
smooth drilling

LL = NP
MC = 34.4%

LL = NP
MC = 15.4%

MC = 22.4%

LL = NP
MC = 29.7%

S-5, SPT
WOH+1+12
REC=9", 50%

S-6, SPT
5+17+27
REC=13", 72%

S-7, SPT
15+6+6
REC=16", 89%

S-8, SPT
5+12+19
REC=18", 100%
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24.5 - 29.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, gray with
streaks of white, estimated 5 - 10% shell
fragments, estimated <5% cemented
sands, weak cementation, moderate to
highly weathered shell fragments, coarse
sand to fine gravel sized cemented
sands, strong HCl reaction (with shells
and cemented sands), weak HCl reaction
(with soil)
25.8 ft: Changes to estimated 30 - 45%
shell fragments

29.0 - 34.0 ft: SILTY SAND, fine grained
sand; moist, dark grayish green with
speckles of light brownish white,
estimated <5% shell fragments, coarse
sand to fine gravel sized highly weathered
to fresh shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)

34.0 - 38.5 ft: SANDY SILT, fine to
medium grained sand; moist, grayish
green, weak HCl reaction, firm,
homogenous structure

SM

SC

SM

ML

-16.6

-21.1

-26.1

24.5

29.0

34.0

20.0 - 25.0 ft:
uniform drilling
resistance,
smooth drilling
(continued)

26.8 - 27.4 ft:
slightly harder
drilling with rig
chatter

30.0 - 35.0 ft:
smooth drilling,
uniform drilling
resistance

35.0 - 40.0 ft: gray
drilling fluid

MC = 41.0%

LL = NP
MC = 37.9%

MC = 55.8%

S-9, SPT
2+4+12
REC=18", 100%

S-10, SPT
3+4+6
REC=16.5", 92%

S-11, SPT
4+6+8
REC=18", 100%
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38.5 - 44.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, grayish
green with speckles of light brownish
white, estimated <5% shell fragments,
homogenous structure, medium to coarse
sand sized fresh to moderately weathered
shells, strong HCl reaction (with shells),
no HCl reaction (with soil)

44.0 - 49.0 ft: SILTY SAND, fine to
medium grained sand; wet, grayish green
with speckles of white, estimated 5 - 10%
shell fragments, contains mica, medium
sand to fine gravel sized shell fragments,
fresh to highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

49.0 - 54.0 ft: SILTY SAND, fine grained
sand; moist, olive gray with streaks of
white, estimated <5% shell fragments,
moderately to highly weathered shell
fragments, strong HCl reaction (with
shells), weak to strong HCl reaction (with
soil)

ML

SC

SM

SM

-30.6

-36.1

-41.1

38.5

44.0

49.0

35.0 - 40.0 ft: gray
drilling fluid
(continued)

45.0 - 50.0 ft: light
grayish green
drilling fluid

LL = 45
PL = 24
MC = 40.8%

MC = 35.8%

LL = 65
PL = 33

S-12, SPT
3+4+6
REC=18", 100%

S-13, SPT
2+2+3
REC=17", 94%

S-14, SPT
3+4+6
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54.0 - 59.0 ft: SILTY SAND, fine grained
sand; moist, olive gray with speckles of
white, estimated <5% shell fragments,
contains mica, highly weathered shell
fragments, strong HCl reaction (with
shells), weak to strong HCl reaction (with
soil)

59.0 - 74.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
weak HCl reaction, homogenous
structure

60.9 ft: Changes to olive gray with
streaks of white, estimated <5% shell
fragments, highly weathered shell
fragments, strong HCl reaction (with
shells)

SM

SM

SM

-46.1

-51.1

54.0

59.0

60.0 - 65.0 ft:
clumps of fine silty
sand, fine to
medium sand and
medium sand
sized shell
fragments

MC = 44.3%

LL = 80
PL = 44
MC = 46.4%

LL = 66
PL = 37
MC = 47.3%

REC=18", 100%

S-15, SPT
4+5+7
REC=18", 100%

S-16, SPT
4+4+6
REC=18", 100%

MATERIAL DESCRIPTION

B-773Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 5  of  13

SAMPLING
DEPTH

55

60

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



65.0 ft: Changes to olive gray

74.0 - 94.0 ft: SANDY ELASTIC SILT,
fine grained sand; moist, grayish green,
contains mica, strong HCl reaction, hard,
homogenous structure

SM

MH

-66.174.0

75.0 - 80.0 ft:
greenish gray
drilling fluid,
cuttings consist of
clumps of fine
sandy silty /silty
sand, fine to
medium sand and
few medium sand
sized shell
fragments

LL = 64
PL = 27
MC = 41.6%

LL = 58
PL = 31
MC = 38.3%

LL = 103
PL = 45
MC = 67.5%

S-17, SPT
3+4+5
REC=18", 100%

S-18, SPT
3+4+6
REC=18", 111%

S-19, SPT
4+6+7
REC=18", 100%
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80.0 ft: Changes to weak HCl reaction

MH

75.0 - 80.0 ft:
greenish gray
drilling fluid,
cuttings consist of
clumps of fine
sandy silty /silty
sand, fine to
medium sand and
few medium sand
sized shell
fragments
(continued)

85.0 - 90.0 ft:
cuttings contain
large clumps
(1-3") of fine
sandy silt, fine to
medium sand and
some medium
sand sized shell
fragments

LL = 132
PL = 53
MC = 77.2%

LL = 123
PL = 57
MC = 69.5%

LL = 129
PL = 50
MC = 84.1%

S-20, SPT
4+7+8
REC=18", 100%

S-21, SPT
4+5+7
REC=18", 100%

S-22, SPT
REC=18", 100%
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94.0 - 99.0 ft: CLAYEY SAND, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, lensed, with
0.25 - 0.5 inch pockets of FINE SANDY
SILT (ML)

99.0 - 108.5 ft: SANDY ELASTIC SILT,
fine to medium grained sand; moist, olive
gray with speckles of white, estimated
<5% shell fragments, contains mica,
weak HCl reaction, homogenous
structure, fine sand sized moderately to
highly weathered shell fragments, difficult
to differentiate HCl reaction between soil
and shell fragments

MH

SC

MH

-86.1

-91.1

94.0

99.0

90.0 - 95.0 ft:
cuttings contain
clumps of fine
sandy silt/silty
sand, fine to
medium sand and
medium sand
sized shell
fragments
(continued)

LL = 73
PL = 32
MC = 41.6%

LL = 97
PL = 58
MC = 54.2%

S-23, SPT
7+7+9
REC=18", 100%

S-24, SPT
5+8+11
REC=18", 100%

MATERIAL DESCRIPTION

B-773Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 8  of  13

SAMPLING
DEPTH

95

100

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



105.0 ft: Changes to highly weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

108.5 - 114.0 ft: SILTY SAND, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, homogenous
structure

114.0 - 119.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; wet, olive gray with
speckles of light brownish white,
estimated 5 - 10% shell fragments,
lensed, medium sand to fine gravel size
moderately weathered to fresh shell
fragments, strong HCl reaction (with
shells), no HCl reaction (with soil), 0.5
inch pockets of SANDY SILT (ML)

MH

SM

SP-SM

-100.6

-106.1

108.5

114.0

100.0 - 105.0 ft:
cuttings contain
fine to medium
sand, clumps of
fine silty
sand/sandy silt
and fine to
medium sand
sized shell
fragments
(continued)

111.5 - 113.5 ft:
softer drilling,
faster penetration
rate, greenish
gray drilling fluid

113.5 - 115.0 ft:
slightly harder
drilling with
uniform drilling
resistance,
smooth drilling

LL = 109
PL = 59
MC = 59.1%

LL = 128
PL = 79
MC = 78.5%

LL = NP
MC = 35.5%

S-25, SPT
5+5+7
REC=18", 100%

S-26, SPT
5+5+6
REC=18", 100%

S-27, SPT
5+3+6
REC=18", 100%
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119.0 - 138.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, no HCl reaction,
homogenous structure

125.0 ft: Changes to fine grained sand;
weak HCl reaction

SP-SM

SM

-111.1119.0

120.0 - 125.0 ft:
cuttings contain
fine to medium
sand and fine to
medium sand
sized shell
fragments, some
< 1" clumps of
fine sandy silt

125.0 - 130.0 ft:
grayish green
drilling fluid

LL = 49
PL = 34
MC = 42.4%

LL = 60
PL = 35
MC = 45.3%

LL = 69
PL = 36
MC = 46.7%

S-28, SPT
3+3+7
REC=18", 100%

S-29, SPT
3+4+6
REC=18", 100%

S-30, SPT
3+5+8
REC=18", 100%
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135.0 ft: Changes to no to weak HCl
reaction

138.0 - 144.0 ft: SILTY SAND, fine
grained sand; moist, grayish green with
speckles of white, estimated <5% shell
fragments, contains mica, weak HCl
reaction, homogenous structure, fine to
medium sand sized highly weathered
shell fragments

144.0 - 165.0 ft: SANDY ELASTIC SILT,
fine grained sand; moist, grayish green,
contains mica, weak HCl reaction,
homogenous structure

SM

SM

MH

-130.1

-136.1

138.0

144.0

130.0 - 135.0 ft:
greenish gray
drilling fluid,
cuttings consist of
fine to medium
sand with minor
clumps of fine silty
sand/sandy silt,
trace amount of
fine to medium
sand sized shell
fragments
(continued)

135.0 - 140.0 ft:
grayish green
drilling fluid

140.0 - 145.0 ft:
cutting consist of
fine to medium
sand sized shell
fragments, trace
small (<3/4")
clumps of fine
sandy silt

LL = 73
PL = 42
MC = 49.4%

LL = 91
PL = 50
MC = 58.8%

S-31, SPT
3+5+9
REC=18", 100%

S-32, SPT
5+6+10
REC=18", 100%
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MH

150.0 ft: test
boring completed
to plan depth of
150 ft; upon
completion of
boring, reamed to
165 ft with 5" O.D.
tricone roller bit

LL = 97
PL = 55
MC = 56.0%

LL = 112
PL = 63
MC = 66.8%

S-33, SPT
4+7+8
REC=18", 100%

S-34, SPT
4+7+9
REC=18", 100%
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MH

-157.1165.0

Bottom of Boring at 165.0 ft.
NOTE:  No groundwater measurements taken 7/24 (end of day) or 7/25 (start of day) due to PVC grouting activities.
Upon removal of 4 1/2" I.D. HSA, 6" I.D. pvc pipe installed to 9.0 ft as per specification and annular space filled with grout.
Drilling commenced following pvc pipe using 3 1/2" O.D. tricone roller bit to 165.0 ft.
Upon completion of boring, reamed hole with 5" O.D. tricone roller bit to 165.0 ft to meet specification for downhole geophysical logging
equipment (with 15 ft of overdrill for "rat-hole" to accomodate geophysical probe.
Performed downhole geophysical logging upon completion of ream.
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0.0 - 18.0 ft: POORLY GRADED
GRAVEL WITH SAND, fine to coarse
gravel, angular to subangular particles;
wet, light gray, contains shells, hard, fine
to coarse sand, subrounded to
subangular coarse sand, strong
cementation with gravel, strong HCl
reaction (with soil)

18.0 - 28.0 ft: CLAYEY SAND, fine to
coarse grained sand; moist, olive gray,
contains shells, strong HCl reaction (with
shells), weak HCl reaction (with soil)

GP

SC

-9.718.0

0.0 ft: Material
descriptions and
USCS symbols
are based on
observations of
limited UD
samples. These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth but do
not represent
detailed
conditions.
0.0 ft: Refer to
B-773 of the 2008
investigation for
more detailed
material
descriptions in this
area.

13.0 - 15.0 ft:
pitcher sample
13.0 ft: advanced
6" OD tricone
roller bit to 150 ft
13.0 - 23.0 ft: rig
chatter from 13 to
18 ft (possible
cemented sands),
smooth drilling
from 18  to 19 ft,
rig chatter and
hard drilling from
19 to 20 ft
(possible
cemented sand),
smooth drilling
from 20 to 23 ft;
changes as noted
below

23.0 - 25.0 ft:
pitcher sample

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 42
PL = 20
MC = 31.4%
PP > 4.50 tsf

UD-1, UNDIST
REC=24", 100%

UD-2, UNDIST
REC=15.5", 65%

---

30.0'

---

---

Start of Day

Start of Day

Start of Day

Completion

7:00 AM

9:00 AM

7:30 AM

2:30 PM

8.5'

8.5'

8.5'

8.5'

2.0'

6.0'

10.0'

6.0'

8/8

8/11

8/12

8/12

Schnabel Representative: K. Bell

Total Depth: 150.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger,
6" O.D. Tri-cone roller bit

North: 219233.1 ft   East: 961052.9 ft

Equipment: CME-75 (Truck); AWJ

Ground Surface Elevation: 8.3 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Connelly

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/7/08     Finished: 8/12/08

Date CavedDepthTime Casing
Groundwater Observations
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28.0 - 37.0 ft: SANDY SILT, fine grained
sand; moist, olive gray and grayish green,
contains shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

37.0 - 72.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains shell fragments, weak HCl
reaction

SC

ML

SM

-19.7

-28.7

28.0

37.0

23.0 - 33.0 ft:
uniform drilling
resistance,
smooth drilling
harder drilling at
26.5 ft, slight rig
chatter at 28 ft
(possilbe shells),
smooth drilling 25
ft to 33 ft, light
gray drilling fluid
(continued)

33.0 - 35.0 ft:
pitcher sample
33.0 - 43.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

43.0 - 45.0 ft:
pitcher sample
43.0 - 53.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, cuttings
observed are
clumps of silty
sand, fine to
medium sand

53.0 - 55.0 ft:
pitcher sample

PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-3, UNDIST
REC=19", 79%

UD-4, UNDIST
REC=24", 100%

UD-5, UNDIST
REC=24", 100%
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63.0 ft: Changes to dark olive gray,
strong HCl reaction

72.0 - 92.0 ft: FAT CLAY; moist, grayish
green, estimated <5% fine grained sand,
contains mica, weak HCl reaction

83.0 ft: Changes to olive green and
grayish green

SM

CH

CH

-63.7

-83.7

72.0

92.0

53.0 - 63.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, cuttings
observed are
clumps of silty
sand, fine to
medium sand and
shells (continued)
63.0 - 65.0 ft:
pitcher sample
63.0 - 73.0 ft:
cuttings observed
are silty sand, fine
to medium sand

73.0 - 75.0 ft:
pitcher sample

83.0 - 85.0 ft:
pitcher sample
83.0 - 93.0 ft:
olive gray and
grayish green
drilling fluid,
cuttings observed
are clumps of silty
sand fine sand

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf
MC = 70.7%
LL = 143
PL = 33

UD-6, UNDIST
REC=24", 100%

UD-7, UNDIST
REC=24", 100%

UD-8, UNDIST
REC=19", 79%
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92.0 - 101.0 ft: FAT CLAY WITH SAND,
fine grained sand; moist, olive gray,
contains mica, weak HCl reaction

101.0 - 109.0 ft: FAT CLAY, fine to
medium grained sand; moist, olive gray,
contains shells, contains mica, weak HCl
reaction

109.0 - 121.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, olive gray,
contains shell fragments, contains mica,
weak HCl reaction

121.0 - 134.0 ft: CLAYEY SAND, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction

CH

CH

SC

SC

-92.7

-100.7

-112.7

101.0

109.0

121.0

93.0 - 95.0 ft:
pitcher sample
93.0 - 103.0 ft:
smooth and easy
drilling, olive gray
drilling fluid, sandy
silty fine to
medium sand
cuttings

103.0 - 105.0 ft:
pitcher sample
103.0 - 113.0 ft:
smooth drilling

113.0 - 115.0 ft:
pitcher sample
113.0 - 123.0 ft:
silty sand fine to
medium sand
cuttings

123.0 - 125.0 ft:
pitcher sample
123.0 - 136.0 ft:
dark olive gray
drilling fluid

LL = 116
PL = 26
MC = 54.0%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 110
PL = 25
MC = 22.4%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 43
PL = 22
MC = 32.1%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf
LL = 59
PL = 26
MC = 40.0%

UD-9, UNDIST
REC=21", 88%

UD-10, UNDIST
REC=24", 100%

UD-11, UNDIST
REC=22", 92%

UD-12, UNDIST
REC=23", 96%
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130.0 ft: Changes to fine to medium
grained sand

134.0 - 150.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction

SC

ML

-125.7

-141.7

134.0

150.0

123.0 - 136.0 ft:
dark olive gray
drilling fluid
(continued)

136.0 - 138.0 ft:
pitcher sample
136.0 - 148.0 ft:
olive gray drilling
fluid

148.0 - 150.0 ft:
pitcher sample

Bottom of Boring at 150.0 ft.
Boring backfilled with cuttings upon completion.

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-13, UNDIST
REC=22", 92%

UD-14, UNDIST
REC=24", 100%
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0.0 - 10.0 ft: CLAYEY SAND, fine to
coarse grained sand, subrounded
particles; wet, orangish brown and gray,
no HCl reaction

10.0 - 20.0 ft: POORLY GRADED SAND
WITH GRAVEL, fine to medium grained
sand; wet, light gray, contains shells,
subangular fine gravel, strong HCl
reaction

20.0 - 33.0 ft: SILTY SAND, fine to
medium grained sand; moist, light olive
gray, contains shells, strong HCl reaction

SC

SP

SM

-2.0

-12.0

10.0

20.0

0.0 ft: Material
descriptions and
USCS symbols
are based on
observations of
cuttings contained
in drilling fluid and
limited UD
samples where
available.
0.0 ft: These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth, but do
not represent
detailed
conditions.
0.0 ft:  Refer to
B-773 of the 2008
investigation for
more detailed
material
descriptions in this
area.
0.0 ft: advavnced
6" OD drag bit to
150.0 ft; driller
mixed 1 bag of
quick gel with 300
gals of water to
make drilling fluid
0.0 - 5.0 ft: heavy
bit chatter from
2.0 to 2.4 ft;
smooth drilling
below 2.4 ft, light
brown drilling
fluid, clumps of
quick gel/clayey
sand and fine to
medium sand in
cuttings
5.0 - 7.0 ft: pitcher
sample
5.0 - 15.0 ft:
uniform drilling
resistance, slight
rig chatter from
10.0 to 11.0 ft
(possible gravel)

PP  = 0.25 tsf
PP  = 0.25 tsf
PP  = 0.25 tsf

PP  = 0.50 tsf
PP  = 0.50 tsf
PP  = 1.00 tsf

UD-1, UNDIST
REC=24", 100%

UD-2, UNDIST
REC=22", 92%

---

---

---

---

---

Encountered

Start of Day

Start of Day

Start of Day

Completion

1:20 PM

8:30 AM

9:45 AM

1:30 PM

4:30 PM

---

---

---

---

---

5.0'

2.0'

6.0'

1.0'

1.5'

10/16

10/17

10/20

10/22

10/22

Schnabel Representative: K. Bell

Total Depth: 150.0 ft

Method: 6" O.D. Drag Bit (Mud Rotary)

North: 219248.1 ft   East: 961039.9 ft

Equipment: Failing 1500 Truck; N3

Ground Surface Elevation: 8.0 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: J. Evans

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 10/16/08     Finished: 10/23/08

Date CavedDepthTime Casing
Groundwater Observations
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33.0 - 41.0 ft: SANDY SILT, fine to
medium grained sand; moist, light olive
gray, contains shells, weak HCl reaction
(with shells), no HCl reaction (with soil)

41.0 - 51.0 ft: SILTY SAND, fine to
medium grained sand; wet, light olive
gray, contains shells, weak HCl reaction

51.0 - 62.0 ft: SILT WITH SAND, fine
grained sand; moist, olive gray, contains
shells, weak HCl reaction

SM

ML

SM

ML

-25.0

-33.0

-43.0

33.0

41.0

51.0

15.0 - 17.0 ft:
pitcher sample
15.0 - 25.0 ft:
uniform drilling
resistance, slight
rig chatter
throughout, light
brown drilling
fluid, poorly
graded sand and
gravel
(subrounded to
subangular fine
gravel) in cuttings
25.0 - 27.0 ft:
pitcher sample
25.0 - 35.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, light
brownish gray
drilling fluid
clumps of silty
sand, fine to
medium sand and
fine to medium
sand size fresh to
moderately
weathered shells
in cuttings
35.0 - 37.0 ft:
pitcher sample
35.0 - 45.0 ft:
uniform drilling
resistance, harder
drilling from 36.0
to 45.0 ft (possibly
from silt and
sand), light olive
brown drilling
fluid, clumps of
silty sand, fine
sand and fine
sand size highly
weathered shells
in cuttings
45.0 - 47.0 ft:
pitcher sample
45.0 - 55.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, light olive
gray drilling fluid
clumps of silty
sand, fine to
medium sand and
fine to medium
sand size fresh to
medium sand size
fresh to highly
weathered shells
in cuttings

55.0 - 57.0 ft:
pitcher sample

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-3, UNDIST
REC=21", 88%

UD-4, UNDIST
REC=24", 100%

UD-5, UNDIST
REC=23", 96%

UD-6, UNDIST
REC=24", 100%
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62.0 - 71.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains shells, weak HCl reaction

71.0 - 91.0 ft: SANDY ELASTIC SILT,
fine grained sand; moist, grayish green,
contains mica, contains shells, weak HCl
reaction

91.0 - 112.0 ft: SANDY SILT, fine
grained sand; moist, dark grayish olive,
contains mica, weak HCl reaction

ML

SM

MH

ML

-54.0

-63.0

-83.0

62.0

71.0

91.0

55.0 - 65.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of sandy
silt, fine to
medium sand and
fine to medium
size fresh to
highly weathered
shells in cuttings
(continued)
65.0 - 67.0 ft:
pitcher sample
65.0 - 75.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid
clumps of silty
sand, fine to
medium sand and
fine to medium
sand size fresh to
moderately
weathered shells
in cuttings

75.0 - 77.0 ft:
pitcher sample
75.0 - 85.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of sandy
silt and fine sand
in cuttings

85.0 - 87.0 ft:
pitcher sample
85.0 - 95.0 ft:
uniform drilling
resistance, slightly
harder drilling,
olive gray drilling
fluid, clumps of
sandy silt and fine
to medium sand
cuttings

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-7, UNDIST
REC=24", 100%

UD-8, UNDIST
REC=24", 100%

UD-9, UNDIST
REC=24", 100%
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112.0 - 150.0 ft: SILTY SAND, fine
grained sand; moist, grayish green,
contains mica, contains shells, weak HCl
reaction (with shells), no HCl reaction
(with soil)

125.0 ft: Changes to wet, no shells, weak
HCl reaction

ML

SM

-104.0112.0

95.0 - 97.0 ft:
pitcher sample
95.0 - 105.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of sandy
silt and fine to
medium sand in
cuttings

105.0 - 102.0 ft:
pitcher sample
105.0 - 125.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of sandy
silt and fine to
medium sand in
cuttings

115.0 - 125.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of sandy
silt and fine to
medium sand in
cuttings

125.0 - 127.0 ft:
pitcher sample

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf

UD-10, UNDIST
REC=24", 100%

UD-11, UNDIST
REC=24", 100%

UD-12, UNDIST
REC=18", 75%

UD-13, UNDIST
REC=24", 100%
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135.0 ft: Changes to moist

SM

-142.0150.0

125.0 - 135.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of sandy
silt and fine to
medium sand in
cuttings
(continued)

135.0 - 137.0 ft:
pitcher sample
135.0 - 145.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of silty
sand and fine
sand in cuttings

145.0 - 147.0 ft:
pitcher sample
145.0 - 150.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
and grayish green
drilling fluid,
clumps of silty
sand and fine
sand in cuttings

Bottom of Boring at 150.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-14, UNDIST
REC=24", 100%

UD-15, UNDIST
REC=24", 100%
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0.0 - 0.3 ft: Topsoil

0.3 - 2.0 ft: FILL, sampled as clayey sand
with gravel, fine to coarse grained sand,
angular to subrounded particles; moist,
brown with mottles of reddish brown,
estimated 5 - 10% crushed stone, no HCl
reaction, fine to coarse gravel, rounded to
angular gravel, coarse sand crumble, fine
to coarse gravel fracture

2.0 - 5.0 ft: FILL, sampled as poorly
graded sand with clay, medium grained
sand, subangular to rounded particles;
moist, yellowish red with mottles of
grayish yellow, no HCl reaction, coarse
sand fractures

5.0 - 7.0 ft: FILL, sampled as clayey sand
with gravel, medium to coarse grained
sand, rounded to angular particles; moist,
reddish brown, no HCl reaction, rounded
coarse gravel, coarse sand  and gravel
fracture, gravel is quartzite at top of
sample

7.0 - 11.5 ft: FILL, sampled as clayey
sand, fine to medium grained sand;
moist, light yellowish brown with bands of
light gray, no HCl reaction, lensed, clay
lense is light gray, 3/4" fine to medium
sandy lean clay pocket @ 8.1

9.5 ft: Changes to light red and light
brown, interbeds sandy lean clay

FILL

FILL

FILL

FILL

9.8

8.1

5.1

3.1

0.3

2.0

5.0

7.0

0.0 ft: advanced 6
1/4" ID HSA to
13.5 ft
0.0 - 2.5 ft: hard
drilling significant
rig chatter, brown
and yellowish
cuttings

2.5 - 5.0 ft:
uniform drilling
resistance,
smooth drilling,
yellowish red
cuttings

5.0 - 7.5 ft: very
hard drilling, slow
penetration rate,
significant
grinding, reddish
brown cuttings

7.5 - 10.0 ft:
uniform drilling
resistance,
smooth drilling,
light red cuttings

MC = 20.4%S-1, SPT
2+7+10
REC=15", 83%

S-2, SPT
6+10+9
REC=13", 72%

S-3, SPT
8+9+7
REC=5", 28%

S-4, SPT
2+7+9
REC=11", 61%

---

---

---

---

---

---

---

Encountered

Start of Day

Start of Day

Start of Day

Start of Day

Start of Day

Casing Pulled

2:01 PM

7:48 AM

7:25 AM

9:15 AM

7:30 AM

7:25 AM

10:00 AM

11.5'

13.5'

13.5'

13.5'

13.5'

13.5'

13.5'

13.0'

6.0'

6.5'

7.5'

8.5'

9.0'

8.5'

7/30

7/31

8/1

8/4

8/5

8/6

8/7

Schnabel Representative: W. Bradfield

Total Depth: 150.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone roller bit

North: 219196 ft   East: 961000.5 ft   By: Land Survey

Equipment: CME-75 (ATV); AWJ Rods

Ground Surface Elevation: 10.1 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: M. Lark

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/30/08     Finished: 8/7/08

Date CavedDepthTime Casing
Groundwater Observations
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interbeds, fine to medium sand, moist,
light gray no HCl reaction, very soft (1 to
3 inch thick)

11.5 - 13.4 ft: CLAYEY SAND, fine to
coarse grained sand; wet, gray with
speckles of white, estimated 5 - 10%
shell fragments, medium sand size
moderately weathered shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)

13.1 ft: Changes to estimated <5% shell
fragments
13.4 - 14.5 ft: SILTY SAND, fine to
medium grained sand, angular to
subrounded particles; wet, gray and light
gray, estimated 50 - 100% cemented
sands, estimated 30 - 45% shell
fragments, angular fine to coarse gravel,
coarse sand to coarse gravel sized
cemented sands, medium sand to fine
gravel sized moderately weathered shell
fragments, strong HCl reaction (with
shells and cemented sands), no HCl
reaction (with soil), moderate to strong
cementation
14.5 - 16.5 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
angular particles; wet, light gray with
mottles of dark gray, estimated 30 - 45%
cemented sands, estimated 30 - 45%
shell fragments, moderate cementation,
subangular to angular fine to coarse
gravel, coarse sand to coarse gravel as
cemented sands, medium to fine gravel
sized shell fragments, strong HCl
reaction (with cemented shells and sand),
no HCl reaction (with soil)
16.5 - 18.5 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine to coarse
grained sand; wet, gray with speckles of
white, estimated 15 - 25% shell
fragments,  medium sand to fine gravel
sized moderately weathered to fresh shell
fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)

18.5 - 20.0 ft: SILTY SAND, fine to
coarse grained sand; wet, gray with
streaks of white, estimated 5 - 10% fine
to coarse gravel, medium to coarse sand
sized highly weathered shell fragments,
coarse sand to fine gravel sized
cemented sands, weak HCl reaction (with
cemented sands), weak to moderate
cementation
20.0 - 21.5 ft: SILTY SAND, fine to
medium grained sand; moist, gray with
streaks of white, estimated 15 - 25%
shell fragments, estimated <5%
cemented sands, weak cementation,
highly to moderately weathered shell
fragments, coarse sand sized cemented
sand, strong HCl reaction (with shells),
weak HCl reaction (with cemented sands)

FILL

SC

SM

SM

SP-SM

SM

SM

SC

-1.4

-3.3

-4.4

-6.4

-8.4

-9.9

-11.4

11.5

13.4

14.5

16.5

18.5

20.0

21.5

11.5 - 13.1 ft:
pushed shelby
tube 19", 19"
recovery
11.5 - 13.5 ft: at
13.4 ft, hard
drilling with rig
chatter

13.1 - 13.4 ft: jar
labeled as S-6A
13.4 - 13.7 ft: jar
labeled as S-6B
13.5 ft: switched
to 6" OD tricone
roller bit (mud
rotary) and
advanced to 53.5
ft; 35 lbs
powdered
bentonite to ~ 100
gals water
13.5 - 15.0 ft: very
hard drilling with
rig chatter, light
brown drilling fluid
15.0 - 16.5 ft: very
hard drilling with
rig chatter, light
grayish white
drilling fluid
16.5 - 18.5 ft:
pitcher sample
(bottom 0.5 inch
deformed)
16.5 - 20.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

21.5 - 23.5 ft:
pitcher sample
21.5 - 25.0 ft:
hard drilling with
some chatter

LL = 24
PL = 14
MC = 17.9%

LL = 22
PL = 12
MC = 17.6%
PP  = 0.00 tsf
PP  = 0.00 tsf
PP  = 0.00 tsf

LL = NP
MC = 15.6%

LL = NP
MC = 18.7%

LL = 20
PL = 19
MC = 22.1%
PP  = 0.50 tsf
PP  = 0.50 tsf
PP  = 0.75 tsf

LL = NP
MC = 26.7%

LL = 28
PL = 23
MC = 34.6%

LL = 30
PL = 19
MC = 23.3%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

S-5, SPT
1+1+1
REC=9", 50%

UD-1, UNDIST
REC=19", 99%

S-6, SPT
38+50/1.5"
REC=7", 97%

S-7, SPT
7+24+32
REC=14", 78%

UD-2, UNDIST
REC=16.5", 69%

S-8, SPT
3+6+10
REC=11", 61%

S-9, SPT
7+11+12
REC=11.5", 64%

UD-3, UNDIST
REC=23", 96%

MATERIAL DESCRIPTION

B-774Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 2  of  12

SAMPLING
DEPTH

15

20

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



21.5 - 23.5 ft: CLAYEY SAND, fine to
coarse grained sand, angular to
subangular particles; moist, gray with
mottles of white, estimated 30 - 45%
shell fragments, estimated 30 - 45%
cemented sands, coarse sand to coarse
gravel cemented sands, medium sand to
fine gravel size highy weathered shell
fragments, strong HCl reaction (with
shells and cemented sands), weak HCl
reaction (with soil), coarse sand to coarse
gravel and some medium sands are
either cemented sands or shell
fragments, weak to strong cementation
23.5 - 25.0 ft: SILTY SAND, fine to
medium grained sand; moist, gray with
streaks of white, estimated 30 - 45%
shell fragments, (highly to freshly
weathered, medium sand to fine gravel
size) est 30-45% cemented sand
(cemented sand to fine gravel size), weak
HCL reaction with soil, strong CHL
reaction with shells, strong HCI reaction
with cemented sand, weak to moderate
cementation (some medium sand and all
coarse sand and fine gravel are shell
fragments or cemented sand)
25.0 - 27.0 ft: SILTY, CLAYEY SAND,
fine to medium grained sand; moist,
grayish green with streaks of light
brownish white, estimated 15 - 25% shell
fragments, estimated <5% cemented
sands, light brownish white and white
shell fragments, medium to coarse sand
sized highly to moderately weathered
shell fragments, fine gravel sized
cemented sands, strong HCl reaction
(with shells), weak HCl reaction (with
cemented sands and soil)

27.0 - 35.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, gray with
streaks of white, estimated 5 - 10% shell
fragments,  medium to coarse sand sized
highly to moderately weathered shell
fragments, weak HCl reaction (with
shells), strong HCl reaction (with shells),
contains 1 " thick lense of SANDY SILT
(ML), fine sand, gray, very soft at 28.1
29.5 ft: Changes to fine to medium
grained sand; gray with speckles of white,
estimated <5% shell fragments,
moderately weathered to fresh shell
fragments,
31.2 ft: Changes to gray with streaks of
white, estimated 15 - 25% shell
fragments, highly to moderately
weathered shell fragments
31.5 ft: Changes to gray with speckles of
white, estimated <5% shell fragments, no
HCl reaction with soil
33.5 ft: Changes to grayish green with
speckles of white, estimated <5% shell
fragments, medium sand sized highly to
moderatly weathered shell fragments

35.0 - 37.0 ft: SILTY SAND, fine to
medium grained sand; moist, grayish
green, contains mica, no HCl reaction,
homogenous structure

SM

SC-SM

SC

SM

-13.4

-14.9

-16.9

-24.9

23.5

25.0

27.0

35.0

21.5 - 25.0 ft:
hard drilling with
some chatter
(continued)

25.0 - 27.5 ft:
uniform drilling
resistance,
smooth drilling,
light brownish
white drilling fluid

31.5 - 33.5 ft:
pitcher sample

LL = NP
MC = 22.8%

LL = 30
PL = 23
MC = 34.7%

LL = 40
PL = 22
MC = 44.3%

LL = 36
PL = 21
MC = 34.5%

LL = 42
PL = 22
MC = 31.2%
PP  = 3.50 tsf
PP  = 3.50 tsf
PP  = 4.00 tsf

LL = 30
PL = 25
MC = 37.4%

LL = 37
PL = 24
MC = 37.6%

S-10, SPT
19+32+19
REC=14", 78%

S-11, SPT
5+5+11
REC=17", 94%

S-12, SPT
2+3+2
REC=18", 100%

S-13, SPT
3+3+6
REC=17", 94%

UD-4, UNDIST
REC=23", 96%

S-14, SPT
6+7+11
REC=18", 100%

S-15, SPT
4+6+8
REC=18", 100%
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37.0 - 39.5 ft: SANDY ELASTIC SILT,
fine grained sand; moist, grayish green
with speckles of light brown, estimated
<5% shell fragments, hard, homogenous
structure, medium sand sized moderately
weathered to fresh shell fragments,
contains mica, strong HCl reaction (with
shells), weak HCl reaction (with soil)

39.5 - 41.5 ft: CLAYEY SAND, fine to
medium grained sand; moist, grayish
green, contains mica, homogenous
structure, no to weak HCl reaction

41.5 - 49.5 ft: CLAYEY SAND, fine
grained sand; moist, grayish green with
streaks of brownish white, estimated <5%
shell fragments, homogenous structure,
highly weathered shell fragments, strong
HCl reaction (with shells), no HCl
reaction (with soil)

43.5 ft: Changes to with speckles of light
brownish white, contains mica, weak HCl
reaction (with soil)

44.3 ft: Changes to estimated 5 - 10%
shell fragments, medium to coarse sand
sized moderately to highly weathered
shell fragments
45.0 ft: Changes to estimated <5% shell
fragments

47.5 ft: Changes to fine to medium
grained sand; grayish green with streaks
of white, estimated 5 - 10% shell
fragments, white shell fragments, highly
weathered to fresh shell fragments

49.5 - 51.5 ft: SILTY SAND, fine to
coarse grained sand; grayish green with
speckles of white, estimated <5% fine
gravel, estimated 15 - 25% shell
fragments, highly to freshly weathered,

MH

SC

SC

SM

-26.9

-29.4

-31.4

-39.4

37.0

39.5

41.5

49.5

37.5 - 38.4 ft: jar
labeled as S-16A
37.5 - 40.0 ft: light
greenish gray
drilling fluid
38.4 - 39.0 ft: jar
labeled as S-16B

41.5 - 43.5 ft:
pitcher sample

LL = 82
PL = 51
MC = 59.4%

LL = 75
PL = 31
MC = 46.4%

LL = 56
PL = 19
MC = 38.2%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 46
PL = 23
MC = 45.7%

LL = 57
PL = 22
MC = 47.1%

LL = NP
MC = 31.9%

LL = NP
MC = 34.3%

S-16, SPT
4+7+10
REC=18", 100%

S-17, SPT
4+5+7
REC=18", 100%

UD-5, UNDIST
REC=24", 100%

S-18, SPT
4+7+11
REC=18", 100%

S-19, SPT
4+6+8
REC=18", 100%

S-20, SPT
2+4+4
REC=18", 100%

S-21, SPT
4+5+10
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medium sand to fine gravel size shell
fragments, contiaining mica, weak HCI
reaction (with soil), strong HCI reaction
(with shells)

51.5 - 57.0 ft: FAT CLAY, fine grained
sand; moist, grayish green with speckles
of white, estimated 5 - 10% shell
fragments, contains mica, strong HCl
reaction, white shell fragments, medium
to coarse sand sized highly weathered to
fresh shell fragments

53.5 ft: Changes to greenish green with
speckles of white, estimated <5% shell
fragments, white shell fragments,
moderately to highly weathered shell
fragments

55.0 ft: Changes to grayish green with
streaks of light brownish white, estimated
5 - 10% shell fragments, light brownish
white shell fragments,  moderately to
highly weathered shell fragments, weak
HCl reaction (with soil)

57.0 - 62.0 ft: SANDY ELASTIC SILT,
fine grained sand; moist, grayish green,
contains mica, weak HCl reaction, hard,
homogenous structure

60.0 ft: Changes to strong HCl reaction

62.0 - 67.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray
with speckles of white, estimated <5%
shell fragments, contains mica, white
shell fragments, medium to coarse sand
sized highly to moderately weathered
shell fragments, strong HCl reaction with
shells, weak HCl reaction with soil

SM

CH

MH

SM

-41.4

-46.9

-51.9

51.5

57.0

62.0

51.5 - 53.5 ft:
pitcher sample

53.5 ft: switched
to 3 1/2" OD
tricone roller bit
and advanced to
81.5 ft, uniform
drilling resistance,
smooth drilling,
gray drilling fluid

LL = 63
PL = 20
MC = 39.2%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

REC=18", 100%

UD-6, UNDIST
REC=24", 100%

S-22, SPT
6+10+11
REC=18", 100%

S-23, SPT
4+5+7
REC=18", 100%

S-24, SPT
4+5+8

S-25, SPT
4+6+8
REC=18", 100%

S-26, SPT
3+5+6
REC=18", 100%
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65.0 ft: Changes to olive gray with
streaks of white, estimated 15 - 25%
shell fragments, highly weathered to
fresh shell fragments

67.0 - 75.4 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
weak HCl reaction, homogenous
structure

75.4 - 79.5 ft: ELASTIC SILT, fine
grained sand; moist, grayish green,
contains mica, weak HCl reaction, hard

SM

SM

MH

-56.9

-65.3

67.0

75.4

67.5 - 70.0 ft:
grayish green
drilling fluid

70.0 - 72.5 ft: gray
drilling fluid

75.0 - 75.4 ft: jar
labeled as S-31A
75.4 - 76.5 ft: jar
labeled as S-31B

S-27, SPT
3+3+4
REC=18", 100%

S-28, SPT
3+4+7
REC=18", 100%

S-29, SPT
3+5+6
REC=18", 100%

S-30, SPT
4+5+8
REC=18", 100%

S-31, SPT
4+5+7
REC=18", 100%
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77.5 ft: Changes to homogenous
structure

79.5 - 81.5 ft: ELASTIC SILT WITH
SAND, fine grained sand; moist, grayish
green, contains mica, weak HCl reaction,
hard, homogenous structure

81.5 - 83.5 ft: SANDY FAT CLAY, fine
grained sand; moist, grayish green,
contains mica, weak HCl reaction, hard,
homogenous structure

83.5 - 85.0 ft: ELASTIC SILT WITH
SAND, fine grained sand; moist, grayish
green, contains mica, weak HCl reaction,
hard, homogenous structure

85.0 - 92.0 ft: SANDY ELASTIC SILT,
fine grained sand; moist, grayish green,
contains mica, weak HCl reaction, hard,
homogenous structure

90.0 ft: Changes to grayish green with
mottles of gray

MH

MH

CH

MH

MH

-69.4

-71.4

-73.4

-74.9

79.5

81.5

83.5

85.0

81.5 ft: swiched to
6" OD tricone
roller bit, reamed
borehole from
53.5 to 81.5;
mixed new batch
of lean mud (25
lbs powdered
bentonite to ~100
gal water
81.5 - 83.5 ft:
pitcher sample
83.5 - 85.0 ft:
switched to 3-1/2"
tricone roller bit;
uniform
resistance,
smooth drilling,
gray drilling fluid

LL = 136
PL = 38
MC = 68.9%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

S-32, SPT
4+6+8
REC=18", 100%

S-33, SPT
4+5+7
REC=18", 100%

UD-7, UNDIST
REC=22", 92%

S-34, SPT
6+7+10
REC=18", 100%

S-35, SPT
4+6+9
REC=18", 100%

S-36, SPT
4+4+7
REC=18", 100%

S-37, SPT
4+6+9
REC=18", 100%
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92.0 - 95.0 ft: ELASTIC SILT WITH
SAND, fine grained sand; moist, grayish
green, contains mica, weak HCl reaction,
hard, homogenous structure

95.0 - 95.7 ft: ELASTIC SILT, fine
grained sand; moist, grayish green,
contains mica, weak HCl reaction, hard,
homogenous structure
95.7 - 101.5 ft: SILTY SAND, fine
grained sand; moist, grayish green,
contains mica, weak HCl reaction

97.5 ft: Changes to olive gray,
homogenous structure

101.5 - 103.5 ft: SANDY FAT CLAY, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, homogenous
structure

103.5 - 105.0 ft: SANDY SILT, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, homogenous
structure

MH

MH

MH

SM

CH

ML

-81.9

-84.9

-85.6

-91.4

-93.4

92.0

95.0

95.7

101.5

103.5

92.5 - 95.0 ft:
greenish gray
drilling fluid

95.0 - 95.7 ft: jar
labeled as S-39A

95.7 - 96.5 ft: jar
labeled as S-39B

97.5 - 100.0 ft:
dark greenish gray
drilling fluid

101.5 ft: switched
to 6" OD tricone
roller bit, reamed
borehole from
81.5 to 101.5 ft
101.5 - 103.5 ft:
pitcher sample

103.5 ft: switched
to 3 1/2" OD
tricone roller bit
and advanced to

LL = 94
PL = 24
MC = 46.0%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

S-38, SPT
7+10+11
REC=18", 100%

S-39, SPT
6+8+10
REC=18", 100%

S-40, SPT
5+6+8
REC=18", 100%

S-41, SPT
5+8+10
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-42, SPT
4+12+13
REC=18", 100%
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105.0 - 107.0 ft: SANDY ELASTIC SILT,
fine grained sand; moist, olive gray,
contains mica, weak HCl reaction, firm,
homogenous structure

107.0 - 109.5 ft: SILTY SAND, fine
grained sand; moist, olive gray, contains
mica, weak HCl reaction, homogenous
structure

109.5 - 111.5 ft: SANDY ELASTIC SILT,
fine grained sand; moist, grayish green,
contains mica, weak HCl reaction, hard,
homogenous structure

111.5 - 113.5 ft: SANDY FAT CLAY, fine
grained sand; moist, grayish green,
contains mica, weak HCl reaction

113.5 - 115.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, weak HCl reaction,
homogenous structure

114.5 ft: Changes to olive gray with
streaks of light brownish white, estimated
<5% shell fragments, light brownish white
shells, highly weathered shell fragments
115.0 - 117.5 ft: SILTY SAND, fine to
medium grained sand; olive gray with
streaks of white, estimated 5 - 10% shell
fragments, white shell fragments,
medium to coarse sand sized moderately
to highly weathered shell fragments,
weak to strong HCl reaction
(with shells), no to weak HCl reaction
(with soil)

117.5 - 121.5 ft: SILTY SAND, fine to
medium grained sand; wet, olive gray

ML

MH

SM

MH

CH

SM

SM

SM

-94.9

-96.9

-99.4

-101.4

-103.4

-104.9

-107.4

105.0

107.0

109.5

111.5

113.5

115.0

117.5

111.5 ft, uniform
drilling resistance,
smooth drilling,
grayish green
drilling fluid
105.0 - 107.5 ft:
gray drilling fluid

107.5 - 110.0 ft:
light olive gray
drilling fluid

111.5 - 113.5 ft:
pitcher sample

113.5 ft: switched
to 3 1/2" OD
tricone roller bit
and advanced to
121.5 ft, uniform
drilling resistance,
smooth drilling,
greenish gray
drilling fluid
115.0 ft: switched
to 6" OD tricone
roller bit, reamed
borehole from
101.5 to 121.5 ft

LL = 131
PL = 29
MC = 94.5%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

S-43, SPT
4+5+9
REC=18", 100%

S-44, SPT
5+6+8
REC=18", 100%

S-45, SPT
5+7+9
REC=18", 100%

UD-9, UNDIST
REC=23", 96%

S-46, SPT
4+5+7
REC=18", 100%

S-47, SPT
2+5+6
REC=16", 89%

S-48, SPT
4+5+9
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with streaks of light brownish white,
estimated 15 - 25% shell fragments,
contains mica, light brown and light
brownish white shell fragments, medium
sand to fine gravel sized shell fragments,
no HCl reaction (with soil), weak to strong
HCl reaction (with shells)

120.0 ft: Changes to fine grained sand;
moist, olive gray with streaks of white,
estimated <5% shell fragments, medium
to coarse sand sized highly to moderately
weathered shell fragments

121.5 - 140.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, grayish
green, contains mica, weak HCl reaction,
some pockets/layers < 0.5 inch thick of
mostly medium grained sand

125.0 ft: Changes to fine grained sand;
homogenous structure

SM

SC

-111.4121.5

117.5 - 120.0 ft:
light olive gray
drilling fluid
(continued)

121.5 - 123.5 ft:
pitcher sample

123.5 - 125.0 ft:
switched to 3 1/2"
tricone roller bit
and advanced to
131.5 ft, uniform
drilling resistance,
smooth drilling,
light olive gray
drilling fluid
125.0 - 127.5 ft:
grayish green
drilling fluid

LL = 42
PL = 25
MC = 33.9%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

REC=12", 67%

S-49, SPT
2+3+7
REC=17", 94%

UD-10, UNDIST
REC=18", 75%

S-50, SPT
5+8+16
REC=18", 100%

S-51, SPT
3+5+8
REC=15", 83%

S-52, SPT
3+4+7
REC=18", 100%

S-53, SPT
4+4+6
REC=18", 100%

MATERIAL DESCRIPTION

B-774Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 10  of  12

SAMPLING
DEPTH

120

125

130

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



140.0 - 141.5 ft: SILTY SAND, fine
grained sand; moist, grayish green,
contains mica, weak HCl reaction,
homogenous structure

141.5 - 150.0 ft: SANDY FAT CLAY, fine
grained sand; moist, grayish green,
contains mica, weak HCl reaction, hard

143.5 ft: Changes to homogenous
structure

SC

SM

CH

-129.9

-131.4

140.0

141.5

131.5 ft: switched
to 6" OD tricone
roller bit and
reamed borehole
from 121 to 131.5
ft
131.5 - 133.5 ft:
pitcher sample

135.0 - 137.5 ft:
sampler basket
was inverted,
possibly due to
suction pulling
sample back out
of spoon

137.5 - 140.0 ft:
no recovery, new
basket used, good
condition, ball
chuck valve at top
of spoon free and
loose, poor
recovery may be
due to soils made
soft by drilling fluid
137.5 - 140.0 ft:
dark greenish gray
drilling fluid,
cuttings contain
fine to medium
sand with some
medium to coarse
sized shell
fragments and
small clumps
(<0.5 inch), of fine
sandy silt/silty
sand
141.5 - 143.5 ft:
pitcher sample

LL = 70
PL = 24
MC = 36.3%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

LL = 90
PL = 24
MC = 50.0%
PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-11, UNDIST
REC=22.5", 94%

S-54, SPT
6+7+8
REC=0", 0%

S-55, SPT
3+6+9
REC=0", 0%

S-56, SPT
3+6+12
REC=0", 0%

S-57, SPT
4+8+12
REC=18", 100%

UD-12, UNDIST
REC=20", 83%

S-58, SPT
8+9+12
REC=18", 100%
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CH

-139.9150.0

Bottom of Boring at 150.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

Additional Remarks
117.5 ft:  Permeation of drilling fluid into sample may have influenced "wet" sample appearance for Sample S-48

140 ft:  Switched to 6" OD tricone and reamed borehole from 131.5 to 141.5 ft

141.5 -143.5 ft:  pitcher sample

143.5 ft:  Switched to 3 1/2" OD tricone roller bit and advanced to 150.0 ft

143.5 - 145 ft:  Uniform drilling resistance, smooth drilling, dark greenish gray drilling fluid

S-59, SPT
5+9+12
REC=18", 100%

S-60, SPT
6+9+11
REC=18", 100%
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0.0 - 0.2 ft: Topsoil; organics, grass
0.2 - 2.0 ft: FILL, sampled as poorly
graded sand with gravel, fine to coarse
grained sand, subrounded particles;
moist, brown, estimated <5% crushed
stone, no HCl reaction, rounded fine
gravel

2.0 - 4.5 ft: FILL, sampled as clayey
sand, fine to coarse grained sand,
subangular to rounded particles; moist,
gray and brown, estimated <5% fine
gravel, estimated <5% crushed stone,
estimated <5% shell fragments, fresh
shell fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)

4.5 - 7.0 ft: SILTY SAND, fine to coarse
grained sand, subrounded to subangular
particles; moist, brownish orange,
estimated 5 - 10% fine gravel, no HCl
reaction, subrounded gravel

7.0 - 10.5 ft: CLAYEY SAND, fine to
coarse grained sand, subrounded to
subangular particles; wet, estimated <5%
clay, no HCl reaction

FILL

FILL

SM

SC

9.5

7.7

5.2

2.7

0.2

2.0

4.5

7.0

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9 ft; bit
chatter from 0 to
0.8 ft; brown
cuttings

2.5 - 5.0 ft:
uniform drilling
resistance, gray
cuttings at 3 ft

5.0 ft: orangish
brown cuttings

7.5 - 9.0 ft: switch
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 100 ft
7.5 - 10.0 ft:
Uniform drilling
resistance,
smooth drilling,
brown drilling fluid

MC = 4.3%

LL = 27
PL = 16
MC = 13.8%

MC = 7.9%

MC = 17.1%

S-1, SPT
4+4+13
REC=11", 61%

S-2, SPT
3+6+6
REC=14", 78%

S-3, SPT
3+12+14
REC=16", 89%

S-4, SPT
WOH+1/12"
REC=13", 72%

---

---

18.6'

9.2'

Encountered

Start of Day

Completion

Start of Day

4:50 PM

7:25 AM

1:25 PM

8:53 AM

7.5'

9.0'

9.0'

9.0'

7.5'

2.8'

9.2'

8.3'

7/17

7/18

7/18

7/21

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 219105.3 ft   East: 961091.5 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 9.7 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/17/08     Finished: 7/21/08

Date CavedDepthTime Casing
Groundwater Observations
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10.5 - 12.0 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subrounded particles; wet, light brown, no
HCl reaction

12.0 - 14.5 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, medium
grained sand, subrounded particles; wet,
dark gray, contains a 0.5 inch layer of
fine gravel, fine gravel as cemented
sands at 13.9 ft, strong HCl reaction (with
cemented sand), no HCl reaction (with
soil)

14.5 - 17.0 ft: SILTY SAND, fine to
coarse grained sand; wet, gray, estimated
5 - 10% fine gravel, estimated 5 - 10%
shell fragments, strong HCl reaction, fine
gravel as cemented sands, coarse to fine
gravel size fresh shell fragments,
moderate to strong cementation

17.0 - 19.5 ft: CLAYEY SAND, fine to
coarse grained sand; wet, dark gray,
estimated 5 - 10% gravel, estimated <5%
shell fragments, weak HCl reaction,
strong cementation, coarse gravel as
cemented sands from 17.5 to 18 ft),
fresh to moderately weathered shell
fragments

19.5 - 24.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel size
fresh shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

22.5 ft: Changes to coarse sand to fine
gravel size fresh to highly weathered shell
fragments

SC

SP

SP-SM

SM

SC

SP-SM

-0.8

-2.3

-4.8

-7.3

-9.8

10.5

12.0

14.5

17.0

19.5

13.0 ft: bit chatter,
gray drilling fluid

15.0 - 17.5 ft:
uniform drilling
resistance,
smooth drilling

18.5 - 19.5 ft: bit
chatter

20.0 - 98.5 ft:
uniform drilling
resistance,
smooth drilling

MC = 19.6%

MC = 19.2%

MC = 19.9%

LL = 27
PL = 17
MC = 31.0%

MC = 29.0%

LL = NP
MC = 33.2%

S-5, SPT
3+4+2
REC=11", 61%

S-6, SPT
5+9+13
REC=12", 67%

S-7, SPT
12+44+50/3"
REC=14", 93%

S-8, SPT
14+7+6
REC=18", 100%

S-9, SPT
3+5+8
REC=15", 83%

S-10, SPT
4+4+12
REC=18", 100%
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24.5 - 27.0 ft: POORLY GRADED SAND,
fine grained sand; moist, dark gray,
estimated 5 - 10% silt, estimated <5%
fine gravel, estimated <5% shell
fragments, strong HCl reaction, moderate
cementation, fine gravel as cemented
sands, coarse sand to fine gravel size
highly weathered shell fragments

27.0 - 29.5 ft: CLAYEY SAND, fine to
coarse grained sand; moist, dark gray,
estimated <5% shell fragments, coarse
sand to fine gravel size fresh to highly
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

29.5 - 32.0 ft: SILTY SAND, fine grained
sand; moist, dark gray, estimated <5%
fine gravel, estimated <5% shell
fragments, strong HCl reaction, moderate
cementation, fine gravel as cemented
sands, coarse sand to fine gravel size
fresh to highly weathered shell fragments

32.0 - 34.5 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand;
wet, dark gray, estimated <5% gravel,
estimated <5% shell fragments, weak
HCl reaction, coarse sand to fine gravel
size moderately weathered shell
fragments

34.5 - 37.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, olive gray, estimated <5% shell
fragments, no HCl reaction, coarse sand
size moderately weathered shell
fragments

SP-SM

SP

SC

SM

SP-SM

SP-SM

-14.8

-17.3

-19.8

-22.3

-24.8

24.5

27.0

29.5

32.0

34.5

20.0 - 98.5 ft:
uniform drilling
resistance,
smooth drilling
(continued)

32.5 - 35.0 ft:
Uniform drilling
resistance,
smooth drilling

MC = 29.1%

LL = 34
PL = 23
MC = 36.2%

MC = 24.6%

MC = 41.4%

MC = 41.2%

S-11, SPT
11+2+5
REC=17", 94%

S-12, SPT
4+5+9
REC=18", 100%

S-13, SPT
4+19+25
REC=18", 100%

S-14, SPT
3+5+8
REC=18", 100%

S-15, SPT
5+6+8
REC=18", 100%
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37.0 - 39.5 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, estimated <5% shell
fragments, fine gravel size highly
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

39.5 - 42.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica, no
HCl reaction

42.0 - 44.5 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size highly
weathered shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)

44.5 - 47.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, estimated <5% shell
fragments, fine gravel size moderately
weathered shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)

47.0 - 49.5 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand size, moderately weathered shell
fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)

49.5 - 52.0 ft: CLAYEY SAND, fine
grained sand; moist, olive gray, contains
mica, estimated <5% shell fragments,
coarse sand to fine gravel size
moderately weathered shell fragments,

SM

SM

SM

SP-SM

SM

SC

-27.3

-29.8

-32.3

-34.8

-37.3

-39.8

37.0

39.5

42.0

44.5

47.0

49.5

20.0 - 98.5 ft:
uniform drilling
resistance,
smooth drilling
(continued)

MC = 39.9%

MC = 59.9%

MC = 43.9%

MC = 39.1%

MC = 42.3%

LL = 42
PL = 25

S-16, SPT
5+6+8
REC=18", 100%

S-17, SPT
6+9+11
REC=18", 100%

S-18, SPT
5+7+8
REC=18", 100%

S-19, SPT
4+6+9
REC=18", 100%

S-20, SPT
6+7+7
REC=18", 100%

S-21, SPT
4+5+7
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strong HCl reaction (with shells), weak
HCl reaction (with soil)

52.0 - 54.5 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, olive
gray, contains mica, estimated 5 - 10%
silt, estimated 5 - 10% shell fragments,
coarse sand to fine gravel size fresh shell
fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)

54.5 - 59.5 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, strong
HCl reaction, coarse sand size highly
weathered shell fragment

57.5 ft: Changes to estimated <5% shell
fragments

59.5 - 64.5 ft: SANDY FAT CLAY, fine
grained sand; moist, olive gray, contains
mica, estimated <5% shell fragments,
firm, coarse sand size moderately
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

SC

SP

SM

CH

-42.3

-44.8

-49.8

52.0

54.5

59.5

20.0 - 98.5 ft:
uniform drilling
resistance,
smooth drilling
(continued)

MC = 34.5%

MC = 31.0%

MC = 34.8%

MC = 44.0%

LL = 64
PL = 28
MC = 46.7%

LL = 84
PL = 35
MC = 58.5%

REC=16", 89%

S-22, SPT
5+12+14
REC=18", 100%

S-23, SPT
5+7+9
REC=18", 100%

S-24, SPT
5+8+11
REC=18", 100%

S-25, SPT
6+9+12
REC=18", 100%

S-26, SPT
8+10+10
REC=18", 100%
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64.5 - 67.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, brownish gray,
contains mica, estimated <5% shell
fragments, (coarse sand size highly
weathered shell fragments), strong HCl
reaction (with shells), weak HCl reaction
(with soil)

67.0 - 77.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, estimated <5%
shell fragments, strong HCl reaction

70.0 ft: Changes to weak HCl reaction

77.0 - 98.5 ft: ELASTIC SILT; moist, olive
gray, contains mica, weak HCl reaction,

CH

CL

SM

MH

-54.8

-57.3

-67.3

64.5

67.0

77.0

20.0 - 98.5 ft:
uniform drilling
resistance,
smooth drilling
(continued)

LL = 44
PL = 25
MC = 44.2%

MC = 39.6%

MC = 40.9%

MC = 42.2%

MC = 49.8%

S-27, SPT
5+7+9
REC=18", 100%

S-28, SPT
5+6+9
REC=18", 100%

S-29, SPT
5+7+9
REC=18", 100%

S-30, SPT
6+8+9
REC=18", 100%

S-31, SPT
5+8+7
REC=18", 100%
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firm

MH

20.0 - 98.5 ft:
uniform drilling
resistance,
smooth drilling
(continued)

LL = 90
PL = 38
MC = 66.2%

MC = 74.0%

MC = 72.8%

LL = 118
PL = 48
MC = 75.8%

MC = 66.8%

MC = 63.9%

S-32, SPT
7+8+10
REC=18", 100%

S-33, SPT
8+9+10
REC=18", 100%

S-34, SPT
7+10+12
REC=18", 100%

S-35, SPT
8+10+11
REC=18", 100%

S-36, SPT
7+8+10
REC=18", 100%

S-37, SPT
7+9+11
REC=18", 100%
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98.5 - 100.0 ft: SANDY FAT CLAY, fine
grained sand; moist, contains mica, weak
HCl reaction

MH

CH

-88.8

-90.3

98.5

100.0

20.0 - 98.5 ft:
uniform drilling
resistance,
smooth drilling
(continued)

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

LL = 110
PL = 50
MC = 67.1%

MC = 76.1%

LL = 54
PL = 24
MC = 41.5%

S-38, SPT
7+10+12
REC=18", 100%

S-39, SPT
9+12+13
REC=18", 100%

S-40, SPT
9+9+11
REC=18", 100%
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0.0 - 2.0 ft: FILL, sampled as poorly
graded sand with gravel, medium to
coarse grained sand, angular particles;
moist, brown, estimated <5% crushed
stone, no HCl reaction
2.0 - 7.0 ft: FILL, sampled as silty sand,
medium grained sand, subangular
particles; moist, gray and brown,
estimated <5% shell fragments, coarse
sand size, strong HCl reaction (with
shells), strong HCl reaction (with soil)
5.0 ft: Changes to medium to coarse
grained sand, subrounded particles;
brown, estimated <5% fine gravel,
estimated <5% crushed stone, no HCl
reaction

7.0 - 9.5 ft: SILTY SAND, fine to medium
grained sand; moist, orangish brown, no
HCl reaction, 0.25 inch lenses of SANDY
SILT (ML), fine sand, moist, light gray
9.5 - 12.5 ft: SILTY SAND, medium to
coarse grained sand, subangular
particles; wet, orangish brown and light
gray, no HCl reaction, layers of LEAN
CLAY (CL)

12.5 - 17.5 ft: SILTY SAND, fine grained
sand; moist, greenish gray, estimated 5 -
10% shell fragments, coarse sand to fine
gravel size fresh shell fragments, fine
gravel as cemented sands, contains a
3-inch layer of POORLY GRADED SAND
(SP), fine sand, wet, dark gray at 13.5 ft,
strong HCL reaction (with shells and
soil),  strong cementation, (cemented
sands surrounding shell fragments)

17.5 - 27.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, olive gray, estimated <5% fine
gravel, estimated 5 - 10% shell
fragments, contains cemented sands,
gravel as cemented sands, coarse sand
to fine gravel size moderately to highly
weathered shell fragments

23.5 ft: Changes to estimated <5% fine to
coarse gravel, estimated <5% shell
fragments

FILL

FILL

SM

SM

SM

SP-SM

7.6

2.6

0.1

-2.9

-7.9

2.0

7.0

9.5

12.5

17.5

0.0 - 0.0 ft:
Advanced 4 1/4"
I.D. HSA to 14.5 ft
at 0 to 25 ft
interval rig chatter
to 0.3 ft, brown
cuttings
2.5 - 5.0 ft:
Uniform drilling
resistance, easy
drilling
5.0 - 7.5 ft: rig
chatter at 6.0 ft,
brown and gray
cuttings

7.5 - 10.0 ft:
Uniform drilling
resistance,
smooth drilling,
brown cuttings

13.5 - 14.5 ft:
Uniform drilling
resistance smooth
drilling despite
cemented sands.
14.5 ft: Switch . to
3 1/2" O.D.
tricone roller bit
(mud rotary), and
advanced to 50.0
ft. mix one bag of
bentonite with 125
gallons of water to
make drilling fluid.
14.5 ft: 14.5 -
18.5 ft:  uniform
drilling resistance,
smooth drilling,
brownish gray
drilling fluid.
18.5 - 23.5 ft:
gray drilling fluid

S-1, SPT
3+12+13
REC=13", 72%

S-2, SPT
2+4+6
REC=9", 50%

S-3, SPT
6+12+8
REC=13", 72%

S-4, SPT
4+5+5
REC=14", 78%

S-5, SPT
3+1+2
REC=14", 78%

S-6, SPT
20+26+9
REC=18", 100%

S-7, SPT
6+6+11
REC=16", 89%

S-8, SPT
20+12+11
REC=18", 100%

---

---

50.0'

Encountered

Start of Day

Completion

3:08 PM

7:18 AM

8:10 AM

10.0'

14.5'

14.5'

11.0'

8.5'

3.8'

7/22

7/23

7/23

Schnabel Representative: B. Glass

Total Depth: 51.5 ft

Method: 4-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-Cone Roller Bit,
6" O.D. Tri-cone roller bit

North: 219143 ft   East: 961053.7 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 9.6 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/22/08     Finished: 7/23/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 - 32.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, estimated <5%
fine gravel, estimated <5% shell
fragments, fine gravel as cemented
sands, coarse sand to fine gravel size
moderately to high weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil),
strong cementation

32.0 - 36.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, olive
gray, estimated <5% shell fragments, fine
gravel size moderately weathered shell
fragments, contains a 5 inch layer of
SILTY SAND (SM) at 34.1 ft, strong HCl
reaction (with shells), no HCl reaction
(with soil)

36.0 - 38.3 ft: SILT; moist, olive gray

38.3 - 42.5 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains mica, no
HCl reaction

42.5 - 47.8 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size moderately
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

46.5 ft: Changes to contains shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)
47.8 - 51.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, estimated <5%
shell fragments, coarse sand to fine
gravel size moderately weathered shell
fragments, strong HCl reaction (with
shells and soil)
50.0 ft: Changes to estimated 5 - 10%
shell fragments,  fresh to moderately
weathered shell fragments, strong HCl
reaction (wih shells), weak HCl reaction
(with soil)

SP-SM

SM

SP-SM

ML

ML

SM

SP-SM

-17.4

-22.4

-26.4

-28.7

-32.9

-38.2

-41.9

27.0

32.0

36.0

38.3

42.5

47.8

51.5

28.5 - 33.5 ft: bit
chatter from 24.0
to 24.5 ft.

33.5 - 36.5 ft:
Uniform drilling
resistance,
smooth drilling

36.5 - 38.3 ft:
Shelby tube, no
pocket
penontrometer
readings could be
taken due to
damaged tube.

46.5 - 47.8 ft:
Shelby tube
47.5 - 50.0 ft:
Uniform drilling
resistance,
greenish gray
drilling fluid

Bottom of Boring at 51.5 ft.
Boring backfilled with bentonite and cement grout using tremie pipe upon completion.

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-9, SPT
13+50/2"
REC=8", 100%

S-10, SPT
5+8+9
REC=18", 100%

UD-1, UNDIST
REC=20", 93%

S-11, SPT
4+8+11
REC=18", 100%

S-12, SPT
5+7+10
REC=18", 100%

UD-2, UNDIST
REC=16", 103%

S-13, SPT
4+5+7
REC=17", 94%

S-14, SPT
6+6+10
REC=18", 100%

MATERIAL DESCRIPTION

B-776Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 2  of  2

SAMPLING
DEPTH

30

35

40

45

50

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09



0.0 - 0.4 ft: Rootmat and topsoil
0.4 - 2.0 ft: SANDY SILT, fine to medium
grained sand; moist, light brown, no HCl
reaction, soft
2.0 - 13.5 ft: CLAYEY SAND, fine to
medium grained sand; moist, orangish
brown, no HCl reaction

5.0 ft: Changes to orangish brown and
light gray, contains a 1-inch layer of
SANDY LEAN CLAY (CL) at 6.4 ft
6.5 ft: Changes to light orangish brown

10.0 ft: Changes to orangish brown with
bands of light gray

11.5 ft: Changes to light orangish brown,
lensed, 0.25 inch pockets of LEAN CLAY
(CL)

13.5 - 21.0 ft: POORLY GRADED SAND,
fine to coarse grained sand; moist,
orangish brown with bands of light gray,
estimated 5 - 10% silt, no HCl reaction,
lensed, contains 0.25 to  0.75 inch
pockets of LEAN CLAY (CL)

18.5 ft: Changes to fine to medium
grained sand; light orangish brown,
contains a 1-inch layer of LEAN CLAY
(CL) at 19.3 ft

21.0 - 23.5 ft: SILTY SAND, fine to
medium grained sand; moist, orangish
brown, estimated <5% fine gravel, no HCl
reaction

23.5 - 25.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, orangish brown, no HCl reaction

ML

SC

SP

SM

SP-SM

113.2

111.6

100.1

92.6

90.1

0.4

2.0

13.5

21.0

23.5

0.0 ft: advanced 6
1/4" ID HSA to 10
ft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
orangish brown
cuttings

6.5 - 8.5 ft: shelby
tube
6.5 - 10.0 ft:
brought the
bottom of augers
up to 9 ft to switch
to mud rotary

10.0 ft: switched
to 6" OD tricone
roller bit (mud
rotary) and
advanced to 113.5
ft, mixed 125 gals
of water with one
bag of bentonite
11.5 - 13.5 ft:
pitcher sample
13.5 - 18.5 ft:
uniform drilling
resistance,
smooth drilling,
brown drilling fluid

21.5 - 23.5 ft:
pitcher sample,
tube not
preserved, jar
sample taken and
labeled UD-3
23.5 ft: flush hole

MC = 13.0%

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

MC = 5.9%

MC = 6.1%

LL = 27
PL = 14
MC = 23.2%
PP  = 0.75 tsf
PP  = 1.00 tsf
PP  = 0.75 tsf
MC = 23.5%

MC = 3.9%

S-1, SPT
1+4+6
REC=17", 94%

S-2, SPT
9+13+13
REC=18", 100%

S-3, SPT
6+9+8
REC=18", 100%

UD-1, UNDIST
REC=24", 100%

S-4, SPT
6+9+11
REC=13", 72%

S-5, SPT
11+11+11
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-6, SPT
6+8+9
REC=12", 67%

S-7, SPT
5+10+12
REC=12", 67%

UD-3, UNDIST
REC=11", 46%

UD-4, UNDIST
REC=12", 50%

---

---

---

---

48.0'

Start of Day

Encountered

Start of Day

Encountered

Completion

7:20 AM

12:55 PM

7:20 AM

2:38 PM

5:45 PM

9.0'

9.0'

9.0'

9.0'

9.0'

2.5'

43.5'

52.0'

108.5'

13.4'

8/19

8/19

8/20

8/20

8/20

Schnabel Representative: B. Glass

Total Depth: 121.5 ft

Method: 4-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-Cone Roller Bit,
6-1/2" O.D. Tri-cone roller bit

North: 219075 ft   East: 960739.6 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 113.6 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/18/08     Finished: 8/20/08

Date CavedDepthTime Casing
Groundwater Observations
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25.5 - 28.0 ft: SILTY SAND, fine to
medium grained sand; moist, orangish
brown, no HCl reaction

28.0 - 38.0 ft: SILTY SAND, fine to
medium grained sand; moist, orangish
brown with bands of light gray, no HCl
reaction, contains a 0.5-inch layer of
LEAN CLAY (CL) at 29.8 ft

31.5 ft: Changes to orangish brown

35.5 ft: Changes to orangish brown with
bands of light gray, stratified, 0.13 to 0.25
inch layers of LEAN CLAY (CL), moist,
light gray, soft

38.0 - 39.1 ft: SANDY LEAN CLAY, fine
grained sand; moist, light gray, no HCl
reaction, soft, lensed, 0.13 to 0.25 inch
pockets of POORLY GRADED SAND
(SP), fine sand, moist, orangish brown
39.1 - 43.5 ft: CLAYEY SAND, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction, soft

43.5 - 47.5 ft: SILTY SAND, fine to
medium grained sand; wet, dark gray,
contains mica, no HCl reaction

47.5 - 51.0 ft: FAT CLAY; moist, dark
gray, contains mica, no HCl reaction,
firm, contains a 2 inch layer of POORLY
GRADED SAND (SP), fine to medium
sand, wet, dark gray at 48.8 ft, contains a
0.5 inch layer of POORLY GRADED
SAND (SP), fine to medium sand, wet,
dark gray at 49.1 ft
51.0 - 53.5 ft: SANDY SILT, fine to
coarse grained sand; moist, dark gray,
contains mica, no HCl reaction, firm

53.5 - 61.5 ft: SILTY SAND, fine grained
sand; moist, dark, contains mica, no HCl
reaction

SP-SM

SM

SM

CL

SC

SM

CH

ML

SM

88.1

85.6

75.6

74.5

70.1

66.1

62.6

60.1

25.5

28.0

38.0

39.1

43.5

47.5

51.0

53.5

to remove cuttings
23.5 - 25.5 ft:
pitcher sample,
tube not
preserved, jar
sample taken and
labeled as UD-4
(continued)

31.5 - 33.5 ft:
pitcher sample,
tube not
preserved, jar
sample taken and
labeled as UD-5
33.5 - 35.5 ft:
pitcher sample

38.5 - 39.0 ft: jar
labeled as S-11A
39.0 - 40.0 ft: jar
labeled as S-11B

41.5 - 43.5 ft:
pitcher sample

48.5 - 51.5 ft:
grayish brown
drilling fluid

51.5 - 58.5 ft: gray
drilling fluid
51.5 - 53.5 ft:
pitcher sample

MC = 18.4%

MC = 16.5%

LL = NP
MC = 15.1%
PP  = 1.00 tsf
PP  = 1.00 tsf
PP  = 1.00 tsf
MC = 21.9%

LL = 36
PL = 19
MC = 29.5%
LL = 38
PL = 19
MC = 31.3%

LL = 39
PL = 15
MC = 26.6%
PP  = 1.25 tsf
PP  = 1.75 tsf
PP  = 1.50 tsf
LL = NP
MC = 33.8%

LL = 63
PL = 30
MC = 36.9%

LL = NP
MC = 32.3%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-8, SPT
3+5+8
REC=10", 56%

S-9, SPT
6+5+5
REC=13", 72%

UD-5, UNDIST
REC=12", 50%

UD-6, UNDIST
REC=10.5", 44%

S-10, SPT
6+7+7
REC=11", 61%

S-11, SPT
2+2+3
REC=17", 94%

UD-7, UNDIST
REC=19", 79%

S-12, SPT
1+2+3
REC=14", 78%

S-13, SPT
2+4+6
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-14, SPT
6+7+9
REC=17", 94%
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58.5 ft: Changes to olive gray

61.5 - 63.5 ft: FAT CLAY; moist, dark
gray, estimated <5% fine to medium
sand, no HCl reaction, strong
cementation
63.5 - 67.5 ft: CLAYEY SAND WITH
GRAVEL, fine to coarse grained sand;
moist, dark gray, fine gravel, no HCl
reaction, strong cementation, gravel as
cemented sand

67.5 - 77.5 ft: SANDY FAT CLAY, fine to
medium grained sand; moist, olive gray,
contains mica, no HCl reaction, soft

73.5 ft: Changes to fine grained sand

77.5 - 86.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, olive gray, contains
mica, no HCl reaction

83.5 ft: Changes to estimated <5% shell
fragments, strong HCl reaction, fine
gravel size moderately weathered shell
fragments

86.0 - 87.5 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains mica, no
HCl reaction, firm
87.5 - 91.5 ft: SILTY SAND, fine to
coarse grained sand; moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, estimated 5 - 10% fine gravel,
moderate cementation, coarse sand to
fine gravel size moderate to highly
weathered shell fragments, fine gravel as
cemented sand, strong HCl reaction

91.5 - 93.5 ft: POORLY GRADED
GRAVEL; moist, olive gray, estimated

SM

CH

SC

CH

CL

ML

SM

GP

52.1

50.1

46.1

36.1

27.6

26.1

22.1

61.5

63.5

67.5

77.5

86.0

87.5

91.5

61.5 - 63.5 ft:
pitcher sample

63.5 - 68.5 ft: bit
chatter, hard, slow
drilling from 63 ft
to 64 ft

68.5 - 71.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

71.5 - 73.5 ft:
pitcher sample

81.5 - 83.5 ft:
pitcher sample
81.5 - 88.5 ft:
olive gray drilling
fluid

91.5 ft: flushed
hole with drilling

LL = 50
PL = 17
MC = 23.7%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
MC = 21.5%

LL = 54
PL = 22
MC = 37.1%

LL = 66
PL = 18
MC = 48.2%
PP  = 2.50 tsf
PP  = 2.25 tsf
PP  = 2.25 tsf

LL = 46
PL = 20
MC = 28.1%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.00 tsf

MC = 22.0%

PP  = 4.50 tsf

S-15, SPT
6+6+8
REC=15", 83%

UD-9, UNDIST
REC=24", 100%

S-16, SPT
50/4"
REC=4", 100%

S-17, SPT
2+2+3
REC=18", 100%

UD-10, UNDIST
REC=24", 100%

S-18, SPT
4+5+5
REC=18", 100%

S-19, SPT
3+4+7
REC=18", 100%

UD-11, UNDIST
REC=24", 100%

S-20, SPT
6+9+15
REC=18", 100%

S-21, SPT
17+20+22
REC=14", 78%

UD-12, UNDIST
REC=12", 50%
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<5% silt, estimated 15 - 25% shell
fragments, strong cementation, fine
gravel size fresh shell fragments, gravel
as cemented sands, strong HCl reaction
(with shells and cemented sands)
93.5 - 95.5 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, olive
gray, contains shell fragments, coarse
sand sized fresh shell fragments, strong
HCl reaction (with shells and soil)
95.5 - 97.5 ft: SILTY SAND, fine to
coarse grained sand; moist, olive gray,
contains mica, estimated 5 - 10% fine
gravel, estimated 5 - 10% shell
fragments, coarse sand to fine gravel size
fresh shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

97.5 - 103.5 ft: CLAYEY SAND, fine to
coarse grained sand; moist, olive gray,
estimated 5 - 10% fine gravel, estimated
5 - 10% shell fragments, coarse sand
sized, moderately weathered shell
fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)
101.5 ft: Changes to NO GRAVEL, fine
to medium grained sand
103.5 - 111.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
estimated <5% shell fragments, coarse
sand sized moderate to highly weathered
shell fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)
108.5 ft: Changes to fine grained sand,
coarse sand size highly weathered shell
fragments, weak HCl reaction (with soil)

111.0 - 117.5 ft: SILTY SAND, fine
grained sand; moist, olive gray, contains
mica, contains shell fragments, coarse
sand to fine gravel size fresh shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)
113.5 ft: Changes to fine to medium
grained sand; estimated 15 - 25% shell
fragments, medium sand to fine gravel
size fresh to moderately weathered shell
fragments

117.5 - 119.5 ft: SILTY SAND, fine to
coarse grained sand; moist, olive gray,
estimated 5 - 10% shell fragments,
estimated 5 - 10% fine gravel, strong HCl
reaction, strong cementation, coarse
sand to fine gravel, fine gravel as
cemented sands
119.5 - 121.5 ft: SILTY SAND WITH
GRAVEL, fine to medium grained sand;
moist, estimated 5 - 10% shell fragments,
medium sand to fine gravel size fresh to
highly weathered shell fragments, fine
gravel as cemented sands, strong HCl
reaction (with shells and cemented sand),
weak HCl reaction (with soil)

GP

SP

SM

SC

SM

SM

SM

SM

20.1

18.1

16.1

10.1

2.6

-3.9

-5.9

-7.9

93.5

95.5

97.5

103.5

111.0

117.5

119.5

121.5

fluid to remove
cuttings
91.5 - 93.5 ft:
pitcher sample, 3"
hard layer at 92.5
ft encountered
during push, tube
not preserved, jar
sample taken and
labeled UD-12
(continued)
91.5 - 93.5 ft: rig
chatter from 92.5
to 92.8 ft, olive
gray drilling fluid
(continued)
93.5 - 95.5 ft:
pitcher sample
98.5 - 101.5 ft: bit
chatter/hard, slow
drilling from 99.7
to 100.2 ft
101.5 - 103.5 ft:
pitcher sample
101.5 - 103.5 ft:
hammer energy
testing not
conducted below
100 ft for this
rig/hammer/rod
system

111.5 - 113.5 ft:
pitcher sample

113.5 - 118.5 ft:
switched to 3-1/2"
OD tricone roler
bit and advanced
to 121.5 ft; 113.5
-118.5 ft interval:
smooth drillig,
olive gray drilling
fluid

118.5 - 120.0 ft:
bit chatter/hard
drilling from 118.5
to 119.5 ft, olive
gray drilling fluid

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 0.00 tsf
PP  = 0.50 tsf
PP  = 0.50 tsf

MC = 21.9%

MC = 21.0%

LL = 28
PL = 20
MC = 25.1%
PP  = 0.00 tsf
PP  = 0.50 tsf
PP  = 0.25 tsf

MC = 31.8%

PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

MC = 21.1%

MC = 23.5%

UD-13, UNDIST
REC=14", 58%

S-22, SPT
12+19+22
REC=12", 67%

S-23, SPT
19+22+50/3"
REC=10", 67%

UD-14, UNDIST
REC=20", 83%

S-24, SPT
11+11+18
REC=13", 72%

S-25, SPT
6+8+11
REC=18", 100%

UD-15, UNDIST
REC=24", 100%

S-26, SPT
10+16+21
REC=18", 100%

S-27, SPT
50/6"
REC=5", 83%

S-28, SPT
20+12+22
REC=17", 94%

MATERIAL DESCRIPTION

B-778Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 4  of  5

SAMPLING
DEPTH

95

100

105

110

115

120

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



Bottom of Boring at 121.5 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
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0.0 - 0.4 ft: ORGANIC SOIL
0.4 - 2.0 ft: SILT; moist, light brown, no
HCl reaction, firm

2.0 - 4.5 ft: SANDY SILT, fine grained
sand; moist, orangish brown, no HCl
reaction, firm

4.5 - 8.3 ft: SILTY SAND, fine to coarse
grained sand, subrounded particles;
moist, light yellowish brown, no HCl
reaction
6.5 ft: Changes to orangish brown

8.3 - 9.9 ft: POORLY GRADED SAND
WITH SILT, medium to coarse grained
sand, subrounded particles; moist,
orangish brown, no HCl reaction, weak
cementation, contains a 0.25 inch layer
of iron cemented sand at 8.6 ft

9.9 - 11.5 ft: POORLY GRADED SAND,
fine to coarse grained sand, subangular
to subrounded particles; moist, orangish
brown, estimated 5 - 10% fine gravel, no
HCl reaction, weak cementation
11.5 - 17.0 ft: SILTY SAND, fine to
coarse grained sand, subrounded to
subangular particles; moist, orangish
brown, no HCl reaction
13.5 ft: Changes to orangish brown and
light gray, estimated <5% fine gravel,
0.25 to 0.5 inch pockets of LEAN CLAY
(CL)
17.0 - 21.0 ft: SILTY SAND, fine grained
sand; moist, light orangish brown, no HCl
reaction

21.0 - 23.5 ft: SILTY SAND, fine grained
sand; moist, orangish brown and light
gray, no HCl reaction

23.5 - 27.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, orangish
brown and light gray, no HCl reaction

ML

ML

SM

SP-SM

SP

SM

SM

SM

SC

100.4

98.8

96.3

92.5

90.9

89.3

83.8

79.8

77.3

0.4

2.0

4.5

8.3

9.9

11.5

17.0

21.0

23.5

0.0 - 2.5 ft:
Advanced 6 1/4"
I.D. HSA to 10.0
ft. 0.0 to 2.5 ft
interval, uniform
drilling resistance,
smooth drilling,
orangish brown
cutting.

6.5 - 8.3 ft: Shelby
tube

10.0 ft: switched
to 6" O.D. tricone
roller bit (mud
rotary) and
advanced to 83.5
ft, mixed one bag
of bentonite with
125 gallons of
water to make
mud
11.5 - 13.5 ft:
pitcher sample
11.5 ft: uniform
drilling resistance,
smooth drilling

21.5 - 23.5 ft:
pitcher sample

MC = 3.6%

LL = NP
MC = 9.5%
PP  = 0.75 tsf
PP  = 0.75 tsf
PP  = 0.75 tsf

LL = NP
MC = 17.0%
PP  = 1.75 tsf
PP  = 2.00 tsf
PP  = 2.75 tsf
MC = 10.0%

MC = 8.7%

LL = NP
MC = 24.5%
PP  = 1.50 tsf
PP  = 1.00 tsf
PP  = 1.25 tsf
LL = 32
PL = 18

S-1, SPT
2+4+7
REC=18", 100%

S-2, SPT
5+5+7
REC=18", 100%

S-3, SPT
4+5+5
REC=18", 100%

UD-1, UNDIST
REC=21", 98%

S-4, SPT
10+13+21
REC=18", 100%

S-5, SPT
10+10+13
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-6, SPT
7+11+9
REC=17", 94%

S-7, SPT
6+5+6
REC=14", 78%

UD-3, UNDIST
REC=24", 100%

S-8, SPT
3+6+6
REC=14", 78%

---

---

---

---

102.0'

Start of Day

Start of Day

Encountered

Start of Day

Completion

7:15 AM

7:30 AM

8:48 AM

8:10 AM

10:55 AM

9.0'

9.0'

9.0'

9.0'

9.0'

4.5'

33.0'

93.5'

57.5'

4.2'

8/14

8/15

8/15

8/18

8/18

Schnabel Representative: B. Glass

Total Depth: 102.0 ft

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone roller bit

North: 218941.1 ft   East: 960604.8 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 100.8 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/13/08     Finished: 8/18/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 - 29.1 ft: SANDY LEAN CLAY,
medium grained sand; moist, orangish
brown and light gray, no HCl reaction,
soft

29.1 - 31.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction, soft

31.5 - 33.5 ft: CLAYEY SAND, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction

33.5 - 41.0 ft: LEAN CLAY; moist, dark
gray, contains mica, no HCl reaction,
soft, contains a 3.5 inch layer of
POORLY GRADED SAND (SP), fine
sand, wet, dark gray at 33.5 ft.

38.5 ft: Changes to firm, contains a 1/8
inch layer of POORLY GRADED SAND
(SP) at 39.9 ft

41.0 - 51.0 ft: FAT CLAY; moist, dark
gray, contains mica, estimated 5 - 10%
fine to medium sand, no HCl reaction

51.0 - 53.5 ft: SILTY GRAVEL, fine
gravel; moist, olive gray, contains mica,
estimated 50 - 100% fine gravel, fine
gravel as cemented or sand soil)

53.5 - 58.0 ft: CLAYEY SAND, fine
grained sand; moist, olive gray, contains
mica, no HCl reaction

58.0 - 71.0 ft: SANDY FAT CLAY, fine

SC

CL

CL

SC

CL

CH

GM

SC

CH

73.8

71.7

69.3

67.3

59.8

49.8

47.3

42.8

27.0

29.1

31.5

33.5

41.0

51.0

53.5

58.0

28.5 - 29.1 ft: jar
labeled as S-9A
29.0 ft: drilling
fluid changes to
grayish brown
29.1 - 30.0 ft:  jar
labeled at S-9B
31.5 ft: Flush hole
with drilling fluid to
clear cuttings
31.5 - 33.5 ft:
pitcher sample

41.5 - 43.5 ft:
pitcher sample
41.5 - 48.5 ft: gray
drilling fluid,
removed cuttings
from mud tub with
a shovel

51.5 - 53.5 ft:
pitcher sample,
hard pushing at
52.5 ft, broke
through hard
material at 53.1 ft,
tube not
preserved, jar
sample taken,
(labeled as UD-6)
51.5 ft: Increased
drilling resistance,
rig chatter, slow
drilling from 52.5
to 53.1 ft, gray

MC = 19.1%

LL = 32
PL = 19
MC = 26.7%
PP  = 2.50 tsf
PP  = 3.00 tsf
PP  = 2.50 tsf
LL = 58
PL = 30
MC = 38.0%

LL = 69
PL = 19
MC = 22.7%
PP  = 3.25 tsf
PP  = 4.25 tsf
PP  = 4.25 tsf

LL = 40
PL = 20
MC = 30.1%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-9, SPT
1+3+3
REC=16", 89%

UD-4, UNDIST
REC=24", 100%

S-10, SPT
2+3+5
REC=17", 94%

S-11, SPT
3+4+5
REC=18", 100%

UD-5, UNDIST
REC=24", 100%

S-12, SPT
3+7+11
REC=15", 83%

S-13, SPT
5+6+8
REC=18", 100%

UD-6, UNDIST
REC=12", 50%

UD-7, UNDIST
REC=24", 100%

S-14, SPT
2+4+4
REC=18", 100%

MATERIAL DESCRIPTION

B-779Project:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 2  of  4

SAMPLING
DEPTH

30

35

40

45

50

55

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



grained sand; moist, olive gray, contains
mica, no HCl reaction, firm

71.0 - 77.0 ft: SANDY FAT CLAY, fine
grained sand; moist, olive gray, contains
mica, contains fine gravel, contains shell
fragments, strong cementation, fine
gravel as cemented sand, moderately
weathered shell fragments, strong HCl
reaction
73.5 ft: Changes to fine to coarse grained
sand; estimated <5% shell fragments,
moderate cementation, coarse sand to
fine gravel size moderately weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

77.0 - 83.5 ft: SILTY, CLAYEY SAND,
fine to coarse grained sand; moist, olive
gray, contains mica, estimated 5 - 10%
shell fragments, estimated <5% fine
gravel, moderate cementation, medium
sand to fine gravel size fresh to highly
weathered shell fragments, fine gravel as
sand, strong HCl reaction (with cemented
sand), strong HCl reaction (with shells),
strong HCl reaction (with soil)
81.5 ft: Changes to wet, olive brown,
contains shell fragments, highly
weathered shell fragments, strong HCl
reaction (with shells and soil)
83.5 - 87.0 ft: SILTY SAND, fine to
coarse grained sand; moist, olive gray,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel size shell
fragments, strong HCl reaction (with
shells and soil)

87.0 - 88.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, olive gray, estimated <5% shell
fragments, coarse sand fine gravel size
fresh to moderately weathered shell
fragments, weak HCl reaction (with shells
and soil)

88.5 - 96.5 ft: POORLY GRADED SAND
WITH SILT

CH

CH

SC-SM

SM

SP-SM

SP-SM

29.8

23.8

17.3

13.8

12.3

71.0

77.0

83.5

87.0

88.5

drilling fluid
53.5 ft: pitcher
sample
53.5 - 58.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid
61.5 - 63.5 ft:
pitcher sample

71.5 ft: pitcher
sample

74.0 ft: bit
chatter/increased
drilling resistance

78.5 - 81.5 ft:
Increased drilling
resistance, bit
chatter at 78.5 ft,
broke through
hard layer at 85.0
ft
81.5 - 83.4 ft:
pitcher sample,
hard
drilling/pushing at
83.1 ft, too hard to
push further
83.5 ft: Switched
to 3 1/2" O.D.
tricone roller bit
(mud rotary) and
advanced to 88.5
ft
87.0 - 87.5 ft: bit
chatter, hard/slow
drilling to 88.5 ft
88.5 ft: Switched
to 6" O.D. tricone
roller bit and
advanced to 100.0
ft

MC = 40.1%

LL = 68
PL = 19
MC = 42.3%
PP  = 3.75 tsf
PP  = 3.25 tsf
PP  = 3.50 tsf

MC = 39.2%

LL = 51
PL = 20
MC = 34.2%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf
MC = 36.7%

LL = 26
PL = 19
MC = 23.0%
PP  = 0.50 tsf
PP  = 0.75 tsf
PP  = 0.50 tsf
MC = 22.4%

S-15, SPT
3+3+3
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-16, SPT
3+5+5
REC=18", 100%

S-17, SPT
5+5+8
REC=18", 100%

UD-9, UNDIST
REC=22", 92%

S-18, SPT
10+25+50/2"
REC=13", 93%

S-19, SPT
18+19+19
REC=16", 89%

UD-10, UNDIST
REC=16", 70%

S-20, SPT
15+20+19
REC=11", 61%

S-21, SPT
7+7+11
REC=18", 100%
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96.5 - 98.5 ft: CLAYEY SAND, fine to
medium grained sand; wet, olive gray,
estimated <5% shell fragments, coarse
sand size, highly weathered shell
fragments, weak HCI reaction (with shells
and soil)
98.5 - 100.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand; wet, olive gray, estimated
<5% shell fragments, coarse sand size
highly weathered shell fragments, weak
HCl reaction (with shells), no HCl
reaction (with soil)
100.0 - 102.0 ft: CLAYEY SAND, fine to
medium grained sand; moist, olive gray,
estimated <5% fine gravel, contains mica,
contains shell fragments, coarse sand
size, moderately weathered shell
fragments, weak HCl reaction (with
shells), weak HCl reaction (with soil)

SP-SM

SC

SP-SM

SC

4.3

2.3

0.8

-1.2

96.5

98.5

100.0

102.0

96.5 - 98.5 ft:
pitcher sample
resistance
increased
hard/slow
drilling/pushing at
97.5  to 97.8 ft

100.0 - 102.0 ft:
pitcher sample

Bottom of Boring at 102.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

LL = 32
PL = 20
MC = 27.0%
PP  = 1.00 tsf
PP  = 1.00 tsf
PP  = 1.50 tsf
MC = 34.6%

LL = 39
PL = 17
MC = 28.3%
PP  = 4.50 tsf
PP  = 4.50 tsf
PP  = 4.50 tsf

S-22, SPT
4+4+6
REC=17", 94%

UD-11, UNDIST
REC=14", 58%

S-23, SPT
4+5+8
REC=18", 100%

UD-12, UNDIST
REC=24", 100%
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0.0 - 0.5 ft: Topsoil; organics, grass
0.5 - 2.0 ft: FILL, sampled as silty sand
with gravel, fine to medium grained sand;
moist, brown, estimated 30 - 45% rock
fragments, no HCl reaction, coarse gravel
to cobble size stone,  size of rip rap
inferred from exposed area 15 ft plant
east of boring
2.0 - 4.0 ft: FILL, sampled as silty gravel
with sand; moist, gray, estimated 50 -
100% concrete, no HCl reaction,
concrete is rip rap sized

4.0 - 6.0 ft: FILL, sampled as sandy silt
with gravel; moist, light gray, no HCl
reaction, (disintegrated concrete)

FILL

FILL

FILL

9.2

7.7

5.7

3.7

0.5

2.0

4.0

6.0

0.0 ft: Advanced 4
1/4" ID HSA to
0.0 to 2.5 ft,
augers walking,
boring foreman
got through at 1.0
ft, rig chatter from
2.0 to 2.5 ft,
brown cuttings
2.5 - 5.0 ft: rig
chatter, light gray
cuttings with
pieces of concrete
5.0 - 6.0 ft: Rig
chatter from 5.0 to
6.0 ft, driller states
that the augers
are on metal at
6.0 ft

Bottom of Boring at 6.0 ft.
Boring refusal at 6 ft.
Boring backfilled with dry concrete and hydrated with the approval of the contractor

S-1, SPT
2+17+17
REC=13", 72%

S-2, SPT
50/1"
REC=1", 100%

S-3, SPT
50/3"
REC=3", 100%

---Completion --- 6.0'---7/21
Schnabel Representative: B. Glass

Total Depth: 6.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger

North: 219546.2 ft   East: 960610 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 9.7 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/21/08     Finished: 7/21/08

Date CavedDepthTime Casing
Groundwater Observations
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0.0 - 8.0 ft: FILL, sampled as poorly
graded sand with silt, fine to coarse
grained sand, subangular to angular
particles; moist, estimated 5 - 10% fine
gravel, no HCl reaction

FILL

1.28.0

0.0 ft: Material
description and
USCS symbols
are based on
observations
made at B-780
and auger
cuttings.
0.0 ft: These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth, but do
not represent
detailed
conditions. Refer
to B-780 of the
investiagation for
more detailed
descriptions.
0.0 - 6.0 ft:
Advanced 4 1/4"
ID HSA to 8.0 ft.
0 to 6.0 ft: rig
chatter to 0.5 ft,
augers walking at
0.1 ft. foreman
stabilized auger,
rig chatter from
5.0 - 6.0 ft.
6.0 - 8.0 ft:
Sampler deflected
around 7 ft. Rig
chatter/grinding
from 6.0 7.5 ft,
difficult drilling,
brown cuttings,
few cuttings,
augers walking
around 7 ft

Bottom of Boring at 8.0 ft.
Boring backfilled with cement/bentonite grout upon completion.
Boring terminated at 8.0 ft

S-1, SS
2+2+4
REC=6", 33%

8.0'Completion --- ------7/22
Schnabel Representative: B. Glass

Total Depth: 8.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger

North: 219542.4 ft   East: 960604.1 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 9.2 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/22/08     Finished: 7/22/08

Date CavedDepthTime Casing
Groundwater Observations
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0.0 - 2.0 ft: FILL, sampled as silty sand
with gravel

2.0 - 4.0 ft: FILL, sampled as silty gravel
with sand

4.0 - 7.5 ft: FILL, sampled as sandy silt
with gravel

7.5 - 12.0 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subangular particles; wet, orangish
brown, estimated <5% fine and coarse
sand, contains 1 inch layer of SANDY
LEAN CLAY (CL), medium sand, moist,
brown, soft at 11.3 ft

12.0 - 17.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, gray,
estimated 5 - 10% fine gravel, estimated
5 - 10% shell fragments, fine gravel as
cemented sands; coarse sand to coarse
gravel size moderately to highly
weathered shell fragments; strong HCl
reaction (with shells and cemented
sands), no HCl reaction (with soil),
moderate to weak cementation

17.0 - 22.0 ft: POORLY GRADED SAND,
fine grained sand; wet, dark gray,
estimated <5% fine gravel, estimated
<5% shell fragments, weak cementation,
gravel as cemented sands; coarse sand
to fine gravel sized highly weathered shell
fragments; strong HCl reaction (with
shells and cemented sands), no HCl
reaction (with soil)

22.0 - 27.5 ft: POORLY GRADED SAND
WITH SILT; moist, olive gray, contains
mica, estimated 5 - 10% shell fragments,
estimated <5% fine gravel, strong
cementation, coarse sand to fine gravel
size fresh to highly weathered shell

FILL

FILL

FILL

SP

SP

SP

SP-SM

7.2

5.2

1.7

-2.8

-7.8

-12.8

2.0

4.0

7.5

12.0

17.0

22.0

0.0 ft: Material
descriptions and
USCS symbolsto
a depth of 5 ft are
based on
observations
made at B-780
and auger
cuttings.
0.0 ft: These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth, but do
not represent
detailed
conditions. Refer
to B-780 of the
2008 investigation
for more detailed
descriptions.
0.0 ft: advanced 4
1/4" ID HSA to
14.5 ft
0.0 - 7.5 ft: bit
chatter from 0 to 1
ft, auger walking
at 0.2 ft; but
boring forman
stabilized auger,
brown cuttings
7.5 - 10.0 ft: no
recovery due to
cohesionless soil,
poorly graded
sand cuttings,
uniform drilling
resistance,
smooth drilling,
brown cuttings
12.0 - 13.0 ft: bit
chatter
14.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 50.0
ft, mixed one bag
of bentonite with
125 gallons of
water to make

S-1, SPT
3+3+2
REC=0", 0%

S-2, SPT
3+2+2
REC=11", 61%

S-3, SPT
12+6+8
REC=16", 89%

S-4, SPT
9+9+10
REC=15", 83%

S-5, SPT
17+6+10
REC=17", 94%

---

15.4'

Encountered

Completion

10:41 AM

12:26 PM

10.0'

14.5'

10.0'

5.1'

7/31

7/31

Schnabel Representative: B. Glass

Total Depth: 50.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 219532.9 ft   East: 960625.2 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 9.2 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/31/08     Finished: 7/31/08

Date CavedDepthTime Casing
Groundwater Observations
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fragments; fine gravel as cemented
sands; strong HCl reaction (with shells
and cemented sand), weak HCl reaction
(with soil), cemented sands are
concentrated in sample from 23.5 to 23.9
ft
27.5 - 32.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% fine gravel, estimated 5 -
10% shell fragments, strong HCl
reaction, fine gravel as cemented sands;
coarse sand to coarse gravel size fresh to
highly weathered shell fragments; weak
to moderate cementation cemented
sands are concentrated in sample from
28.5 to 30.2 ft
32.0 - 37.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, no HCl reaction

37.0 - 42.5 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains mica,
weak HCl reaction, firm

42.5 - 47.5 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, weak
HCl reaction, coarse sand size fresh shell
fragments

47.5 - 50.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, estimated 15 -
25% shell fragments, medium sand to
coarse gravel size fresh to moderately
weathered shell fragments; strong HCl
reaction (with shells), weak HCl (with
soil)

SP-SM

SM

SP-SM

ML

SM

SP-SM

-18.3

-22.8

-27.8

-33.3

-38.3

-40.8

27.5

32.0

37.0

42.5

47.5

50.0

drilling fluid
14.5 ft: uniform
drilling, smooth
drilling, gray
drilling fluid

28.5 - 33.5 ft:
olive gray drilling
fluid

38.5 - 40.0 ft:
uniform drilling
resistance,
smooth drilling

Bottom of Boring at 50.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-6, SPT
27+16+15
REC=18", 100%

S-7, SPT
4+7+10
REC=18", 100%

S-8, SPT
7+9+9
REC=18", 75%

S-9, SPT
7+9+12
REC=18", 100%

S-10, SPT
7+8+11
REC=18", 100%
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0.0 - 2.0 ft: FILL, sampled as poorly
graded sand with silt and gravel, fine to
coarse grained sand; moist, gray and light
brown, estimated 30 - 45% crushed
stone, no HCl reaction
2.0 - 4.5 ft: FILL, sampled as silty sand,
medium grained sand, subangular
particles; moist, orangish brown and gray,
estimated 5 - 10% fine gravel, estimated
<5% crushed stone, no HCl reaction
4.5 - 9.5 ft: FILL, sampled as clayey
sand, fine to medium grained sand,
subrounded particles; moist, orangish
brown, no HCl reaction

7.5 ft: Changes to estimated <5%
crushed stone

9.5 - 12.5 ft: FILL, sampled as sandy
clay, medium grained sand; wet, orangish
brown, no HCl reaction, soft

12.5 - 17.0 ft: POORLY GRADED SAND
WITH SILT, medium grained sand,
subrounded to subangular particles; wet,
dark gray, estimated 5 - 10% shell
fragments, strong HCl reaction, fine
gravel size fresh shell fragments

17.0 - 22.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand,
subrounded particles; wet, dark gray,
estimated 5 - 10% fine gravel, estimated
<5% shell fragments, coarse sand to fine
gravel size fresh to highly weathered shell
fragments, strong HCL reaction (with
shells), weak HCL reaction (with soil)

22.0 - 26.5 ft: SILTY SAND, fine to
coarse grained sand; moist, dark gray,
estimated <5% fine gravel, estimated
<5% shell fragments, strong HCl
reaction, moderate cementation, fine
gravel as cemented sands, coarse sand

FILL

FILL

FILL

FILL

SP-SM

SP-SM

SM

8.4

5.9

0.9

-2.1

-6.6

-11.6

2.0

4.5

9.5

12.5

17.0

22.0

0.0 ft: advanced 4
1/4" ID HSA to
14.5 ft; rig chatter
from 0 to 2 ft, gray
cuttings changing
to brown at 2.2 ft
2.5 - 5.0 ft:
uniform drilling
resistance,
smooth drilling,
brown cuttings

10.0 - 13.5 ft:
orangish brown
cuttings

12.5 - 14.0 ft:
photograph shows
incorrect depth
should be 13.5 -
15.0 ft
14.0 ft: cuttings
change to gray
14.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 50.0
ft. mix one bag of
bentonite with 125
gallons of water
14.5 - 18.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

MC = 9.9%

MC = 6.6%

LL = 24
PL = 15
MC = 13.8%

MC = 15.6%

MC = 16.5%

LL = NP
MC = 25.1%

MC = 26.3%

LL = NP
MC = 27.0%

S-1, SPT
14+20+22
REC=15", 83%

S-2, SPT
3+18+11
REC=12", 67%

S-3, SPT
4+5+3
REC=12", 67%

S-4, SPT
2+2+2
REC=9", 50%

S-5, SPT
1+1+1
REC=4", 22%

S-6, SPT
1+2+2
REC=11", 61%

S-7, SPT
4+5+6
REC=16", 89%

S-8, SPT
8+20+13
REC=18", 100%

---

18.7'

Encountered

Completion

1:05 PM

2:46 PM

10.0'

14.5'

10.0'

5.0'

7/21

7/21

Schnabel Representative: B. Glass

Total Depth: 50.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 219400.9 ft   East: 960780.8 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 10.4 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/21/08     Finished: 7/21/08

Date CavedDepthTime Casing
Groundwater Observations
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to fine gravel size moderately to highly
weathered shell fragments

26.5 - 32.0 ft: SILTY, CLAYEY SAND,
fine to coarse grained sand; moist, dark
gray, estimated 5 - 10% fine gravel,
estimated <5% shell fragments, strong
HCl reaction, moderate cementation, fine
gravel as cementation sand, coarse sand
to fine grained size, highly weathered
shell fragments

32.0 - 37.0 ft: SANDY SILT, fine grained
sand; moist, olive gray, no HCl reaction,
firm

37.0 - 42.0 ft: ELASTIC SILT; moist, olive
gray, contains mica, estimated <5% fine
grained sand, weak HCl reaction, firm

42.0 - 47.0 ft: CLAYEY SAND, fine
grained sand; moist, olive gray, contains
mica, estimated <5% shell fragments,
coarse sand to fine gravel size
moderately weathered shell fragments,
strong HCL reaction (with shells), no
HCL reaction (with soil)

47.0 - 50.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, estimated 5 -
10% shell fragments, coarse sand to fine
gravel size moderately to highly
weathered shell fragments, strong HCL
reaction (with shells), no HCL reaction
(with soil)

SM

SC-SM

ML

MH

SC

SP-SM

-16.1

-21.6

-26.6

-31.6

-36.6

-39.6

26.5

32.0

37.0

42.0

47.0

50.0

28.5 - 48.5 ft:
uniform drilling
resistance,
smooth drilling

Bottom of Boring at 50.0 ft.
Boring backfilled with bentonite upon completion.

LL = 28
PL = 22
MC = 22.7%

LL = 83
PL = 36
MC = 58.5%

LL = 46
PL = 23
MC = 40.6%

LL = NP
MC = 36.9%

S-9, SPT
5+9+50/4"
REC=16", 100%

S-10, SPT
3+6+8
REC=18", 100%

S-11, SPT
6+8+9
REC=18", 100%

S-12, SPT
4+6+10
REC=18", 100%

S-13, SPT
3+6+9
REC=18", 100%
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0.0 - 2.0 ft: FILL, sampled as silty sand,
fine to coarse grained sand, angular to
subrounded particles; moist, brownish
orange, estimated <5% crushed stone,
estimated 5 - 10% fine gravel, no HCl
reaction
2.0 - 4.5 ft: FILL, sampled as silty sand,
fine to coarse grained sand, subangular
particles; moist, reddish brown and dark
gray, estimated <5% shell fragments,
coarse sand size fresh shell fragments;
strong HCl reaction (with shells), no HCl
reaction (with soil)
4.5 - 7.0 ft: FILL, sampled as silty sand,
medium to coarse grained sand,
subangular particles; moist, brown and
dark gray, estimated <5% crushed stone,
no HCl reaction, contains a 2 inch layer
of poorly graded sand, medium sand,
subangular, moist, white at 6.3 ft

7.0 - 9.5 ft: SILTY SAND, medium to
coarse grained sand, rounded to
subrounded particles; wet, orangish
brown, no HCl reaction
9.5 - 12.5 ft: POORLY GRADED SAND
WITH SILT, medium to coarse grained
sand, rounded particles; wet, brownish
orange, estimated <5% fine gravel, no
HCl reaction, lensed, 0.5 inch pockets of
SANDY LEAN CLAY (CL)
12.5 - 17.5 ft: POORLY GRADED SAND,
medium grained sand, subrounded
particles; wet, black, estimated <5% shell
fragments, coarse sand size fresh shell
fragments; strong HCl reaction (with
shells), no HCl reaction (with soil)
17.5 - 22.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray, estimated 5 - 10% fine gravel,
estimated 5 - 10% shell fragments,
strong HCl reaction, strong cementation,
fine gravel as cemented sands; coarse
sand to fine gravel size fresh shell
fragments

22.0 - 32.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, estimated <5% shell
fragments, fine gravel size highly
weathered shell fragments; strong HCl
reaction (with shells), weak HCl reaction

FILL

FILL

FILL

SM

SP-SM

SP

SP-SM

SM

7.9

5.4

2.9

0.4

-2.6

-7.6

-12.1

2.0

4.5

7.0

9.5

12.5

17.5

22.0

0.0 ft: advanced 4
1/4" ID HSA to
14.5 ft; at 0.0 to
2.5 ft interval,
uniform drilling
resistance,
smooth drilling,
brownish orange
cuttings
2.5 - 5.0 ft: brown
cuttings

10.0 - 13.5 ft:
orangish brown
cuttings

13.5 - 14.5 ft:
brown cuttings
14.5 ft: switch  to
3 1/2" OD tricone
roller bit (mud
rotary and
advanced to 50.0
ft. Mix 125 gallons
of water with one
bag of bentonite to
make drilling fluid
14.5 - 18.5 ft: bit
chatter at 17.5 ft,
gray drilling fluid

MC = 7.4%

MC = 13.8%

MC = 4.3%

MC = 14.1%

MC = 17.8%

MC = 28.0%

MC = 22.1%

MC = 34.9%

S-1, SPT
11+13+13
REC=14", 78%

S-2, SPT
1+3+4
REC=12", 67%

S-3, SPT
4+10+9
REC=14", 78%

S-4, SPT
2+8+8
REC=13", 72%

S-5, SPT
2+2+3
REC=13", 72%

S-6, SPT
2+5+3
REC=13", 72%

S-7, SPT
15+11+7
REC=16", 89%

S-8, SPT
3+5+8
REC=17", 94%

---

50.0'

Encountered

Completion

9:40 AM

1:15 PM

7.0'

14.5'

8.5'

5.2'

7/23

7/23

Schnabel Representative: B. Glass

Total Depth: 51.5 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 218936.5 ft   East: 961232.1 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo); AWJ Rods

Ground Surface Elevation: 9.9 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/23/08     Finished: 7/23/08

Date CavedDepthTime Casing
Groundwater Observations
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(with soil)

32.0 - 37.0 ft: SILTY SAND, fine to
coarse grained sand; moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel size
fresh to highly weathered shell
fragments; contains a 9-inch layer of fine
gravel (as cemented sands); strong HCl
reaction (with shells), weak HCl reaction
(with soil); moderate to strong
cementation

37.0 - 42.0 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel size
highly weathered shell fragments, strong
HCl reaction (with shells), no HCl
reaction (with soil)

42.0 - 46.5 ft: SILTY SAND, fine to
medium grained sand; moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size moderately
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

46.5 - 47.3 ft: SILTY SAND, fine grained
sand; moist, olive green, contains mica,
no HCl reaction
47.3 - 51.5 ft: POORLY GRADED SAND
WITH CLAY, fine grained sand; moist,
olive green, contains mica, estimated
<5% shell fragments, fine gravel size
moderately weathered shell fragments;
strong HCl reaction (with shells), weak
HCl reaction (with soil)
50.0 ft: Changes to fine gravel size fresh
to moderately weathered shell fragments;
strong HCl reaction (with shells), weak
HCl reaction (with soil)

SM

SM

SM

SM

SM

SP-SC

-22.1

-27.1

-32.1

-36.6

-37.4

-41.6

32.0

37.0

42.0

46.5

47.3

51.5

26.5 ft: shelby
tube push
attempted; tube
did not penetrate
the soil, no
sample recovered,
no jar sample
taken, tube not
preserved
28.5 - 33.5 ft:
greenish gray
drilling fluid

38.5 - 43.5 ft:
uniform drilling
resistance,
smooth drilling,
greenish gray
drilling fluid

46.5 - 47.3 ft:
shelby tube

Bottom of Boring at 51.5 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

MC = 35.2%

MC = 40.3%

MC = 43.4%

PP  = 4.50 tsf
PP  = 4.00 tsf
PP  = 4.40 tsf
LL = 45
PL = 23
MC = 51.2%

LL = NP
MC = 41.9%

UD-1, UNDIST
REC=0"

S-9, SPT
4+6+9
REC=18", 100%

S-10, SPT
24+10+13
REC=18", 100%

S-11, SPT
5+7+10
REC=18", 100%

S-12, SPT
6+8+9
REC=18", 100%

UD-2, UNDIST
REC=9", 94%
S-13, SPT
4+8+12
REC=18", 100%

S-14, SPT
4+7+9
REC=18", 100%
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0.0 - 2.0 ft: SANDY SILT, fine grained
sand; moist, brown, contains mica,
contains roots, no HCl reaction, soft

2.0 - 7.0 ft: SANDY SILT, fine grained
sand; moist, orangish brown, no HCl
reaction, firm

5.0 ft: Changes to contains roots

7.0 - 27.0 ft: POORLY GRADED SAND,
fine to coarse grained sand, subangular
to rounded particles; moist, orangish
brown, estimated <5% fine gravel, no HCl
reaction

10.0 ft: Changes to medium grained
sand, subrounded particles; no gravel

13.5 ft: Changes to fine to coarse grained
sand

18.5 ft: Changes to fine to medium
grained sand

ML

ML

SP

96.1

91.1

2.0

7.0

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 14.5 ft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
light brown
cuttings, used
pilot bit to clear
augers
2.5 - 5.0 ft:
orangish brown
cuttings

14.5 ft: switch to 3
1/2" OD tricone
roller bit (mud
rotary) and
advanced to 70.0
ft, mixed one bag
of bentonite with
125 gallons of
water to make
drilling fluid
14.5 - 18.5 ft:
uniform drilling
resistance,
smooth drilling,
brown drilling fluid

S-1, SPT
1/12"+1
REC=11", 85%

S-2, SPT
4+9+8
REC=11", 61%

S-3, SPT
10+12+13
REC=17", 94%

S-4, SPT
8+9+13
REC=16", 89%

S-5, SPT
10+13+15
REC=18", 100%

S-6, SPT
6+12+14
REC=16", 89%

S-7, SPT
10+11+12
REC=13", 72%

S-8, SPT
15+18+22
REC=16", 89%

---

70.0'

Encountered

Completion

1:15 PM

2:00 PM

14.5'

14.5'

38.5'

6.8'

8/22

8/22

Schnabel Representative: B. Glass

Total Depth: 70.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 218155.9 ft   East: 960637.4 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 98.1 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/22/08     Finished: 8/22/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 - 32.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, orangish brown and
light gray, no HCl reaction, soft

32.5 - 37.5 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, dark gray,
contains mica, no HCl reaction, soft

37.5 - 47.5 ft: FAT CLAY; moist, gray, no
HCl reaction, soft, contains a 4-inch layer
of POORLY GRADED SAND (SP), fine
sand, wet
38.6 ft: Changes to dark gray

43.5 ft: Changes to contains mica, firm

47.5 - 52.5 ft: SANDY LEAN CLAY, fine
to medium grained sand; moist, dark
gray, no HCl reaction

52.5 - 57.5 ft: SILTY SAND, fine to
coarse grained sand; moist, reddish
brown, no HCl reaction, weak
cementation, containes iron cemented
sand

57.5 - 62.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;

SP

CL

CL

CH

CL

SM

SP-SM

71.1

65.6

60.6

50.6

45.6

40.6

27.0

32.5

37.5

47.5

52.5

57.5

23.5 - 28.5 ft:
uniform drilling
resistance,
smooth drilling,
brown drilling fluid
(continued)

33.5 - 38.5 ft:
grayish brown
drilling fluid

43.5 - 58.5 ft:
uniform drilling
resisitance,
smooth drilling,
gray drilling fluid

LL = 66
PL = 31
MC = 35.9%

LL = 41
PL = 19
MC = 33.1%

MC = 30.9%

S-9, SPT
2+2+3
REC=18", 100%

S-10, SPT
2+3+5
REC=18", 100%

S-11, SPT
7+5+6
REC=18", 100%

S-12, SPT
4+6+7
REC=18", 100%

S-13, SPT
3+5+8
REC=17", 94%

S-14, SPT
5+9+13
REC=15", 83%
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light brown and orangish brown, no HCl
reaction

62.5 - 67.5 ft: LEAN CLAY; moist, dark
gray, contains mica, weak HCl reaction,
firm

67.5 - 70.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, contains
mica, estimated <5% shell fragments,
coarse sand size moderately weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

SP-SM

CL

CL

35.6

30.6

28.1

62.5

67.5

70.0

58.5 - 63.5 ft:
uniform drilling
resistance,
smooth drilling,
light brown drilling
fluid (continued)

63.5 - 68.5 ft: gray
drilling fluid

Bottom of Boring at 70.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

MC = 10.6%

MC = 43.4%

LL = 49
PL = 24
MC = 38.1%

S-15, SPT
24+25+27
REC=11", 61%

S-16, SPT
3+5+5
REC=18", 100%

S-17, SPT
5+7+8
REC=18", 100%
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0.0 - 2.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand;
dry, light orangish brown, contains roots

2.0 - 9.5 ft: SILTY SAND, fine to coarse
grained sand; dry, light orangish brown,
estimated <5% fine gravel, contains roots

5.0 ft: Changes to fine to medium grained
sand; no gravel

7.5 ft: Changes to fine to coarse grained
sand; orangish brown, no HCl reaction,
coarse sand subrounded

9.5 - 11.5 ft: FAT CLAY, fine grained
sand; moist, orangish brown with mottles
of grayish white, estimated <5% fine
grained sand, no HCl reaction, firm

SP-SM

SM

CH

60.0

52.5

50.5

2.0

9.5

11.5

0.0 ft: advanced 4
1/4 ID HSA to
11.5 ft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
light orangish
brown cuttings,
12" root mat,
decaying leaves
and organics
exposed on
excavated bench
sidewall

7.5 - 10.0 ft:
orangish brown
cuttings

Bottom of Boring at 11.5 ft.
Hole abandoned at 11.5 ft due to rig shifting position into the loose sands
Upon auger removal, boring sidewalls collapsed (caved) to surface

NOTE:  Boring drilled on excavated bench (drill pad), drilling pad excavated approximately 1 ft deep

MC = 0.5%

MC = 8.1%

MC = 6.2%

MC = 4.4%

LL = 68
PL = 32
MC = 28.7%

S-1, SPT
1+2+5
REC=13", 72%

S-2, SPT
5+9+8
REC=14", 78%

S-3, SPT
6+9+9
REC=15", 125%

S-4, SPT
11+29+25
REC=18", 100%

S-5, SPT
2+3+3
REC=13", 72%

Schnabel Representative: D. Cepull

Total Depth: 11.5 ft

Method: 4-1/4" I.D. Hollow Stem Auger

North: 217943.5 ft   East: 960500.5 ft   By: Land Survey

Equipment: CME-550; AWJ Rods

Ground Surface Elevation: 62.0 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: W. Wolfe

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/20/08     Finished: 8/20/08

Date CavedDepthTime Casing
Groundwater Observations
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0.0 - 2.0 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand

2.0 - 9.5 ft: SILTY SAND, fine to coarse
grained sand; estimated <5% fine gravel

5.0 ft: Changes to fine to medium grained
sand; no gravel

7.5 ft: Changes to fine to coarse grained
sand

9.5 - 11.5 ft: FAT CLAY, fine grained
sand

11.5 - 19.3 ft: SILTY SAND, fine to
coarse grained sand; moist, grayish
orange, no HCl reaction

18.5 ft: Changes to light orangish gray
with bands of dark orange, iron oxidation
band, contains 0.1 ft layer of silty sand at
18.8 ft, gray
19.3 - 22.5 ft: SILTY SAND, fine to
coarse grained sand; moist, dark
orangish brown, estimated 5 - 10%
cemented sands, dark orangish brown
iron

22.5 - 27.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet,
yellowish brown, estimated <5% silt, no
HCl reaction

SP-SM

SM

CH

SM

SM

SP

60.1

52.6

50.6

42.8

39.6

2.0

9.5

11.5

19.3

22.5

0.0 - 11.5 ft:
Material
descriptions and
USCS symbols (to
a depth of 10 ft)
are based on
B-786 of the 2008
investigation.
These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth but,
0.0 ft:  do not
represent detailed
conditions. Refer
to B-786 details
for more detailed
material
descriptions in this
area.
0.0 - 13.5 ft:
advanced 4 1/4"
ID HSA to 13.5 ft,
uniform drilling
resistance,
smooth drilling
13.5 ft: switched
to 3 1/4" OD
tricone roller bit
(mud rotary) and
advanced to 17.0
ft
13.5 - 17.0 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid,
mud tub HSA
coupling seal
leakage occurred;
significant fluid
loss through seal;
switched to 4 1/4"
ID HSA and
reamed from 13.5
to 17.0 ft
17.0 ft: advanced
HSA to 33.5 ft
17.0 - 18.5 ft: light
orangish gray

MC = 19.9%

MC = 27.9%
MC = 27.1%

MC = 17.8%

S-1, SPT
3+6+8
REC=18", 100%

S-2, SPT
2+12+17
REC=18", 100%

S-3, SPT
8+16+33
REC=16", 89%

---

---

Encountered

Completion

11:00 AM

3:45 PM

13.5'

33.5'

15.0'

64.0'

8/20

8/20

Schnabel Representative: D. Cepull

Total Depth: 80.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3 1/4" O.D. Tri-cone Roller Bit

North: 217943.2 ft   East: 960496.4 ft

Equipment: CME-550; AWJ Rods

Ground Surface Elevation: 62.1 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: W. Wolfe

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/20/08     Finished: 8/20/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 - 31.5 ft: FAT CLAY, fine grained
sand; moist, gray, contains mica, weak
HCl reaction, firm, homogenous structure

31.5 - 37.5 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, gray, contains
mica, estimated <5% shell fragments,
weak HCI reaction (with shells and soils)
hard, homogeneous structure

37.5 - 43.5 ft: SILTY SAND, fine to
coarse grained sand; moist, gray,
contains mica, estimated 5 - 10%
cemented sands, estimated <5% shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

43.5 - 47.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray, estimated 15 - 25% shell
fragments, contains mica, fresh to highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

47.5 - 67.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray, estimated 15 - 25% shell
fragments, contains mica, fresh to highly
shell fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

53.5 ft: Changes to estimated <5% shell
fragments, highly weathered shell
fragments

SP

CH

CL

SM

SP-SM

SP-SM

35.1

30.6

24.6

18.6

14.6

27.0

31.5

37.5

43.5

47.5

drilling fluid
18.5 - 23.5 ft:
yellowish brown
cuttings
18.5 - 19.3 ft: jar
labeled as S-2A
19.3 - 20.0 ft: jar
labeled as S-2B
23.5 - 28.5 ft: gray
cuttings
(continued)

33.5 ft: switched
to 3 1/4" OD
tricone roller bit
and advanced to
80.0 ft
33.5 - 38.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

38.5 - 41.0 ft:
uniform drilling
resistance

41.0 - 43.0 ft:
hard drilling

43.0 - 43.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

48.5 - 53.5 ft:
uniform drilling
resistance,
smooth drilling,
moderate bit
chatter from 53.0
to 53.5 ft

53.5 - 58.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

LL = 75
PL = 33
MC = 47.6%

LL = 48
PL = 24
MC = 41.1%

MC = 34.6%

S-4, SPT
3+4+4
REC=18", 100%

S-5, SPT
3+5+6
REC=18", 100%

S-6, SPT
4+12+50/2"
REC=14", 97%

S-7, SPT
14+13+21
REC=18", 100%

S-8, SPT
5+5+9
REC=18", 100%

S-9, SPT
5+5+7
REC=18", 100%
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67.0 - 73.0 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine to
medium grained sand; wet, light gray,
estimated 15 - 25% shell fragments,
contains mica, fine gravel, highly
weathered shell fragments, subangular
fine gravel as cemented shell fragments,
weak HCl reaction (with shells and soil)

73.0 - 80.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, gray, estimated 5 - 10% shell
fragments, contains mica, highly
weathered shell fragments, weak HCl
reaction (with shells), no HCl reaction
(with soil)

78.5 ft: Changes to estimated <5% shell
fragments, weak reaction (with soil)

SP-SM

SP-SM

SP-SM

-4.9

-10.9

-17.9

67.0

73.0

80.0

63.5 - 67.0 ft:
uniform drilling
resistance,
smooth drilling
63.5 ft: lost 250
gallons of drilling
fluid between 50.0
to 68.5 ft
67.0 - 71.0 ft:
slight bit chatter

71.0 - 73.0 ft:
uniform drilling
resistance,
smooth drilling
73.0 - 73.5 ft: bit
chatter
73.5 ft: lost 75
gallons of
additional drilling
fluid between ~
68.5 - 80.0 ft
73.5 - 75.5 ft:
uniform drilling
resistance,
smooth drilling
75.5 - 76.5 ft:
slight bit chatter
76.5 - 78.5 ft:
uniform drilling
resistance,
smooth drilling

Bottom of Boring at 80.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-10, SPT
2+5+6
REC=18", 100%

S-11, SPT
3+5+5
REC=18", 100%

S-12, SPT
30+21+12
REC=18", 100%

S-13, SPT
10+16+20
REC=13", 72%

S-14, SPT
6+8+13
REC=18", 100%
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0.0 - 11.0 ft: CLAYEY SAND, fine to
coarse grained sand, subrounded
particles; wet, orangish brown, no HCl
reaction

11.0 - 21.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, light
yellowish brown, contains mica, no HCl
reaction

21.0 - 31.0 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains shells,
weak HCl reaction (with shells and soil)

SC

SP

ML

43.2

33.2

11.0

21.0

0.0 ft: Material
descriptions and
USCS symbols
are based on
observations of
cutting contained
in drilling fluid and
limited UD
samples where
available.
0.0 ft: These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth, but do
not represent
detialed
conditions.
0.0 ft: Refer to
B-786 of the 2008
investigation for
more detailed
material
descriptions in this
area.
0.0 ft: driller mixed
1 bag of bentonite
with 100 gallons
of water to make
drilling fluid
0.0 - 5.0 ft:
advanced 6.0" OD
tricone roller bit
(mud rotary) to
115.0 ft; uniform
drilling resistance,
smooth and easy
drilling, light
brown drilling fluid
5.0 - 15.0 ft:
orangish brown
drilling fluid
15.0 - 17.0 ft:
pitcher sample
15.0 - 25.0 ft:
slightly harder
drilling, uniform
drilling resistance,
orangish brown
drilling fluid

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-1, UNDIST
REC=24", 100%

UD-2, UNDIST
REC=18", 75%

---

---

---

---

Encountered

Start of Day

Start of Day

Completion

2:04 PM

6:45 AM

8:00 AM

11:00 AM

---

---

---

---

5.0'

1.0'

12.0'

1.0'

11/6

11/7

11/10

11/10

Schnabel Representative: K. Bell

Total Depth: 115.0 ft

Method: 6" O.D. Tri-cone Roller Bit

North: 217914.6 ft   East: 960460.7 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); NWJ Rods

Ground Surface Elevation: 54.2 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 11/6/08     Finished: 11/10/08

Date CavedDepthTime Casing
Groundwater Observations
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31.0 - 41.0 ft: SILTY SAND, fine to
medium grained sand; wet, contains
shells, weak HCl reaction (with shells and
soil)

41.0 - 64.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, olive gray, contains shells, weak HCl
reaction (with shells), no HCl reaction
(with soil)

55.0 ft: Changes to light olive gray

ML

SM

SP-SM

23.2

13.2

31.0

41.0

25.0 - 27.0 ft:
pitcher sample
25.0 - 27.0 ft:
uniform drilling
resistance,
smooth drilling,
orangish brown
drilling fluid
27.0 - 29.0 ft:
pitcher sample
27.0 - 30.0 ft: light
brown drilling fluid
30.0 - 35.0 ft: light
gray drilling fluid
30.0 - 31.0 ft:
smooth drilling
31.0 - 32.5 ft:
slight rig chatter
32.5 - 34.5 ft: very
hard drilling with
rig chatter
34.5 - 35.0 ft:
possible cemented
sand, smooth and
easy drilling
35.0 - 37.0 ft:
pitcher sample
35.0 - 45.0 ft:
uniform drilling
resistance, slight
rig chatter from
40.0 to 41.0 ft
(possible
cemented sand),
light olive gray
drilling fluid;
clumps of sand,
silt, fine to
medium sand and
fine to coarse
sand size angular
fresh to highly
weathered shells
in cuttings
45.0 - 47.0 ft:
pitcher sample
45.0 - 55.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, light olive
gray drilling fluid

55.0 - 57.0 ft:
pitcher sample

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP  = 4.00 tsf
PP  = 3.50 tsf
PP  = 3.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP  = 3.50 tsf
PP  = 3.50 tsf
PP  = 4.00 tsf

PP  = 4.00 tsf
PP  = 4.50 tsf
PP  = 4.00 tsf

UD-3, UNDIST
REC=12", 50%

UD-4, UNDIST
REC=21", 88%

UD-5, UNDIST
REC=20", 83%

UD-6, UNDIST
REC=18", 75%

UD-7, UNDIST
REC=24", 100%
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64.0 - 71.0 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine to
medium grained sand; wet, light gray,
contains fine gravel, contains shells,
weak to strong HCl reaction (with shells
and soil), subrounded fine gravel as
cemented sand

71.0 - 84.0 ft: SILTY SAND, fine to
medium grained sand; wet, light olive
gray, contains fine gravel, contains shells,
fine gravel as cemented sand, weak HCl
reaction (with shells and soil), strong
cementation (fine gravel)

84.0 - 91.0 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains mica,
weak HCl reaction

91.0 - 115.0 ft: SILTY SAND, fine to
medium grained sand; wet, grayish olive,
contains shells, weak to strong HCl

SP-SM

SP-SM

SM

ML

SM

-9.8

-16.8

-29.8

-36.8

64.0

71.0

84.0

91.0

55.0 - 65.0 ft:
uniform drilling
resistance, slight
rig chatter and
harder drilling
from 61.5 ft to
64.0 ft (possible
cemented sand),
smooth drilling
from 64.0 to 65.0
ft, light olive gray
drilling fluid
(continued)

65.0 - 67.0 ft:
pitcher sample
65.0 - 75.0 ft:
uniform drilling
resistance, light
gray drilling fluid,
poorly graded
sand, fine to
medium sand and
fine to medium
sand size fresh to
moderately
weathered shells
in cuttings

72.0 - 73.0 ft:
slightly harder
drilling, rig chatter
(possible
cemented sand),

75.0 - 77.0 ft:
pitcher sample
75.0 - 84.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

84.0 ft: driller
added 1 bag of
bentonite to
thicken drilling
fluid
84.0 - 85.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, gray
drilling fluid
85.0 - 87.0 ft:
pitcher sample

PP  = 2.00 tsf
PP  = 2.50 tsf
PP  = 2.00 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-8, UNDIST
REC=22", 92%

UD-9, UNDIST
REC=21", 88%

UD-10, UNDIST
REC=24", 100%

MATERIAL DESCRIPTION

B-786BProject:

STRA
TUM

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL

Contract Number: 06120048
Sheet: 3  of  4

SAMPLING
DEPTH

60

65

70

75

80

85

90

DEPTH
(ft)

ELEV
(ft)

TEST
BORING

LOG

REMARKSTESTS

Boring Number:

DATA

TE
S

T 
B

O
R

IN
G

 L
O

G
  C

O
L 

06
12

00
48

 C
A

LV
E

R
T 

C
LI

FF
 L

O
G

S
.G

P
J 

 S
C

H
N

A
B

E
L 

D
A

TA
 T

E
M

P
LA

TE
 2

00
8_

07
_0

6.
G

D
T 

 2
/1

3/
09

(continued)



reaction (with shells and soil)

SM

-60.8115.0

85.0 - 95.0 ft:
uniform drilling
resistance, harder
drilling, drilling
rate slowed, light
gray drilling fluid,
silty sand, fine to
medium sand and
fine to medium
sand size, fresh to
moderately
weathered shells
in cuttings
(continued)
95.0 - 97.0 ft:
pitcher sample
95.0 - 115.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of silty
sand, fine to
medium sand and
fine to medium
sand size fresh to
moderately
weathered shells
in cuttings

Bottom of Boring at 115.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-11, UNDIST
REC=24", 100%
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0.0 - 2.0 ft: FILL, sampled as silty sand,
fine to coarse grained sand; moist,
orangish brown with mottles of light gray,
no HCl reaction
2.0 - 4.5 ft: FILL, sampled as clayey
sand, fine to coarse grained sand; moist,
orangish brown with mottles of light gray,
no HCl reaction

4.5 - 7.0 ft: FILL, sampled as sandy lean
clay, fine to medium grained sand; moist,
orangish brown with mottles of gray, no
HCl reaction

7.0 - 9.5 ft: FILL, sampled as silty sand,
fine to coarse grained sand; moist, brown
with mottles of gray, estimated <5%
crushed stone, no HCl reaction, contains
1 inch layer of Lean Clay (CL) at 8.4 ft

9.5 - 14.2 ft: FILL, sampled as silty sand,
fine to coarse grained sand; moist,
orangish brown with bands of light gray,
no HCl reaction, moderate cementation

14.2 - 17.5 ft: FILL, sampled as clayey
sand, fine to coarse grained sand; moist,
gray, contains 0.25 inch layer of iron
cemented sands at 14.8 ft

17.5 - 22.5 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subrounded particles; wet, brown with
bands of brownish red, estimated <5%
fine gravel, no HCl reaction, weak
cementation, fine gravel as iron
cemented sands

22.5 - 27.5 ft: SANDY SILT, fine grained
sand; moist, dark gray, estimated <5%
shell fragments, contains mica, coarse
sand size highly weathered shell
fragments, weak HCl reaction (with

FILL

FILL

FILL

FILL

FILL

FILL

SP

ML

47.4

44.9

42.4

39.9

35.2

31.9

26.9

2.0

4.5

7.0

9.5

14.2

17.5

22.5

0.0 ft: advanced 4
1/4" ID HSA to
19.5 ft
0.0 - 2.5 ft:
uniform
resistance,
smooth drilling,
brown cuttings

13.5 - 14.2 ft: jar
labeled as S-6A
14.2 - 15.0 ft: jar
labeled as S-6B

19.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 100
ft; mixed one bag
of bentonite with
125 gallons of
water to make
drilling fluid
19.5 - 23.5 ft:
uniform drilling

MC = 14.5%

MC = 7.9%

MC = 24.2%

MC = 15.2%

MC = 14.7%

MC = 13.4%
MC = 22.9%

MC = 24.1%

S-1, SPT
1+4+3
REC=13", 72%

S-2, SPT
2+3+4
REC=13", 72%

S-3, SPT
1+2+3
REC=10", 56%

S-4, SPT
1+3+5
REC=13", 72%

S-5, SPT
3+6+7
REC=17", 94%

S-6, SPT
2+2+3
REC=18", 100%

S-7, SPT
2+4+5
REC=17", 94%

S-8, SPT
3+4+5
REC=18", 100%

---

---

---

Encountered

Start of Day

Completion

10:30 AM

8:10 AM

9:25 AM

18.5'

19.5'

19.5'

18.5'

17.5'

5.1'

8/1

8/4

8/4

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217780.9 ft   East: 960598.1 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 49.4 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/1/08     Finished: 8/4/08

Date CavedDepthTime Casing
Groundwater Observations
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shells), no HCl reaction (with soil)

27.5 - 32.0 ft: SILTY SAND, fine grained
sand; moist, dark gray, contains mica,
estimated <5% shell fragments,
estimated <5% fine gravel, moderate
cementation, coarse sand sized moderate
to highly weathered shell fragments, fine
gravel as cemented sands, strong HCl
reaction (with cemented sands), weak
HCl reaction (with shells), no HCl
reaction (with soil)
32.0 - 37.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, dark gray, contains mica,
estimated 5 - 10% fine gravel, estimated
<5% shell fragments, strong
cementation, fine gravel as cemented
sands, fresh to highly weathered shell
fragments, strong HCl reaction (with
cemented sands, shells and soil)

37.5 - 52.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, estimated <5% shell fragments,
coarse sand sized moderately weathered
shell fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)

43.5 ft: Changes to coarse sand to fine
gravel sized fresh shell fragments

48.5 ft: Changes to coarse sand sized
highly weathered shell fragments, weak
HCl reaction (with shells)

52.0 - 57.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, contains mica, estimated <5%
shell fragments, coarse sand to fine
gravel sized highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

57.0 - 62.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, dark
gray, estimated 15 - 25% fine gravel,

ML

SM

SP-SM

SP

SP-SM

SP-SM

21.9

17.4

11.9

-2.6

-7.6

27.5

32.0

37.5

52.0

57.0

resistance,
smooth drilling,
grayish brown
drilling fluid
23.5 - 28.5 ft: gray
drilling fluid
(continued)

42.0 - 43.0 ft: bit
chatter

43.5 - 48.5 ft:
uniform drilling
resistance,
smooth drilling

53.5 - 58.5 ft: bit
chatter

S-9, SPT
3+4+9
REC=18", 100%

S-10, SPT
13+14+10
REC=18", 100%

S-11, SPT
4+6+8
REC=17", 94%

S-12, SPT
4+5+6
REC=18", 100%

S-13, SPT
4+5+6
REC=18", 100%

S-14, SPT
3+5+6
REC=18", 100%
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estimated 5 - 10% shell fragments,
strong HCl reaction, strong cementation,
fine gravel as cemented sands, coarse
sand to fine gravel size fresh to highly
weathered shell fragments

62.5 - 67.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, dark
gray, estimated 5 - 10% fine gravel,
moderate to strong cementation, fine
gravel as cemented sands, strong HCl
reaction (with cemented sands and soil)

67.0 - 72.5 ft: POORLY GRADED SAND,
fine grained sand; wet, olive gray,
contains mica, estimated <5% shell
fragments, strong cementation, fine
gravel sized highly weathered shell
fragments, contains a 2 inch layer of fine
gravel as cemented sand at 69.6 ft,
strong HCl reaction (with cemented
sands and shells), no HCl reaction (with
soil)

72.5 - 77.5 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, firm,
coarse sand to fine gravel sized
moderately weathered shell fragments,
strong HCl reaction (with shells), weak
HCl reaction (with soil)

77.5 - 82.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand size highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

82.5 - 87.5 ft: SANDY SILT, fine grained
sand; moist, olive gray, contains mica,
weak HCl reaction, firm

87.5 - 92.5 ft: SILTY SAND, fine grained
sand; moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size moderately
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

SP-SM

SP-SM

SP

ML

SP-SM

ML

SM

-13.1

-17.6

-23.1

-28.1

-33.1

-38.1

62.5

67.0

72.5

77.5

82.5

87.5

59.5 - 62.5 ft:
intermittent bit
chatter

67.0 - 70.5 ft: bit
chatter

73.5 - 78.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

88.5 - 93.0 ft:
flushed boring
with water

S-15, SPT
26+16+8
REC=18", 100%

S-16, SPT
50/2"
REC=2", 100%

S-17, SPT
6+12+50/4"
REC=16", 100%

S-18, SPT
8+9+15
REC=18", 100%

S-19, SPT
5+9+14
REC=18", 100%

S-20, SPT
9+10+12
REC=18", 100%

S-21, SPT
7+10+16
REC=18", 100%
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92.5 - 97.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, estimated 5 -
10% shell fragments, coarse sand to fine
gravel sized fresh to highly weathered
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

97.5 - 100.0 ft: SILTY SAND, fine
grained sand; moist, olive gray, contains
mica, estimated <5% shell fragments,
weak HCl reaction, coarse sand sized
highly weathered shell fragments

SP-SM

SM

-43.1

-48.1

-50.6

92.5

97.5

100.0
Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-22, SPT
7+11+12
REC=18", 100%

S-23, SPT
8+11+15
REC=18", 100%
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0.0 - 2.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, brown, no HCl
reaction

2.0 - 3.5 ft: CLAYEY SAND, fine to
medium grained sand; moist, light gray
with mottles of orangish brown, no HCl
reaction, moderate cementation, iron
oxidation mottles

3.5 - 7.0 ft: LEAN CLAY; moist, light gray
with bands of orangish brown, estimated
<5% fine grained sand, no HCl reaction,
soft, iron oxidation bands

7.0 - 9.0 ft: LEAN CLAY; moist, light gray
with bands of orangish brown, no HCl,
moderate cementation reaction, contains
a 0.25 inch layer of cemented sands at
7.9 and 8.3 ft; iron oxidation mottles
8.7 ft: Changes to gray
9.0 - 14.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, dark gray, contains mica, no HCl
reaction, moderate cementation, contains
a 0.25 inch layer of cemented reddish
fine sand at 10.1 ft

14.5 - 15.7 ft: SILTY SAND, fine grained
sand; moist, dark gray, contains mica, no
HCl reaction, moderate cementation,
contains a 1 inch layer of fine cemented
sands at 15.6 ft, brownish red, moderate
cementation.

15.7 - 26.5 ft: POORLY GRADED SAND,
fine to medium grained sand; moist, light
gray and brownish red, no HCl reaction,
moderate cementation, contains
interbeds of cemented fine sands,
brownish red
18.5 ft: Changes to wet, dark gray,
estimated <5% silt

23.5 ft: Changes to estimated <5% shell
fragments, weak HCl reaction (with
shells)

CL

SC

CL

CL

SP-SM

SM

SP

50.1

48.6

45.1

43.1

37.6

36.4

2.0

3.5

7.0

9.0

14.5

15.7

0.0 - 2.5 ft:
Advanced 4 1/4"
ID HSA to 10.0 ft.
0.0 to 2.5 ft:
Uniform drilling
resistance, brown
cuttings
1.5 - 15.7 ft:
Labeled as S-7A
2.5 - 3.5 ft: Jar
labeled as S-2A
3.5 - 4.0 ft: Jar
labeled as S-2B
5.0 - 7.5 ft:
orangish gray
cuttings

10.0 - 12.5 ft:
Switched to 3 1/2"
OD Tricone roller
bit and advanced
to 50.0 ft 10.0 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid; changed to
brown from 11.5
to 12 ft and back
to dark gray.
12.5 - 15.0 ft:
dark gray drilling
fluid
15.0 - 18.0 ft: gray
drilling fluid
15.7 - 16.5 ft:
Labeled as jar
S-7B

S-1, SPT
1+3+4
REC=16", 89%

S-2, SPT
3+5+5
REC=18", 100%

S-3, SPT
2+4+5
REC=18", 100%

S-4, SPT
3+5+6
REC=18", 100%

S-5, SPT
6+6+9
REC=18", 100%

S-6, SPT
3+8+15
REC=17", 94%

S-7, SPT
8+10+16
REC=12", 67%

S-8, SPT
8+10+16
REC=13", 72%

S-9, SPT
36+50/5"
REC=11", 100%

---

49.0'

Encountered

Completion

9:52 AM

11:00 AM

10.0'

10.0'

18.5'

2.5'

6/27

6/27

Schnabel Representative: B. Glass

Total Depth: 50.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217495.9 ft   East: 960896.1 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 52.1 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 6/27/08     Finished: 6/27/08

Date CavedDepthTime Casing
Groundwater Observations
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26.5 - 32.0 ft: SILTY SAND, fine grained
sand; moist, dark gray, estimated <5%
shell fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil)

32.0 - 36.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
moist, dark gray, estimated 50 - 100%
cemented sands, weak HCl reaction, fine
to medium cemented sands, strong
cementation

36.0 - 50.0 ft: POORLY GRADED SAND,
fine grained sand; wet, gray, estimated
<5% silt, estimated 5 - 10% shell
fragments, no HCl reaction

43.5 ft: Changes to fine to medium
grained sand, subrounded particles; dark
gray, estimated <5% silt, estimated <5%
shell fragments, weak HCl reaction (with
shells)

SP

SM

SP-SM

SP

25.6

20.1

16.1

2.1

26.5

32.0

36.0

50.0

32.0 ft: Bit chatter

33.5 - 48.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid

Bottom of Boring at 50.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-10, SPT
4+5+6
REC=18", 100%

S-11, SPT
50/4"
REC=3", 75%

S-12, SPT
18+7+6

S-13, SPT
6+9+9
REC=17", 94%

S-14, SPT
3+5+7
REC=16", 89%
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0.0 - 0.5 ft: Topsoil; contains organics,
contains roots
0.5 - 2.0 ft: SANDY SILT, fine to medium
grained sand; moist, light brown with
mottles of orangish brown, contains
roots, no HCl reaction
2.0 - 4.5 ft: LEAN CLAY; moist, light gray
with mottles of orangish red, contains fine
to medium sand, no HCl reaction, soft,
iron oxidation mottles

4.5 - 7.0 ft: SANDY LEAN CLAY, fine
grained sand; moist, light gray with bands
of reddish orange, contains roots, no HCl
reaction, soft, iron oxidation bands
7.0 - 9.5 ft: LEAN CLAY; moist, light gray
with bands of reddish orange, estimated
<5% fine grained sand, no HCl reaction,
soft, iron oxidation bands

9.5 - 12.0 ft: LEAN CLAY; moist, dark
gray, contains mica, no HCl reaction, firm

12.0 - 14.5 ft: SANDY LEAN CLAY, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction, firm

14.5 - 19.7 ft: CLAYEY SAND, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction

19.7 - 22.0 ft: SILTY SAND, fine to
medium grained sand; moist, gray with
bands of orange, iron oxidation bands,
contains a 0.5 inch layer of iron
cemented sands at 19.7 ft, no HCl
reaction
22.0 - 27.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, light
brown, estimated <5% silt, no HCl
reaction

ML

CL

CL

CL

CL

CL

SC

SM

SP

56.8

55.3

52.8

50.3

47.8

45.3

42.8

37.6

35.3

0.5

2.0

4.5

7.0

9.5

12.0

14.5

19.7

22.0

0.0 ft: Advanced 4
1/4" ID HSA to
10.0 ft, 0.0 to 2.5
ft: uniform drilling
resistance,
smooth drilling,
orangish brown
cuttings.
2.5 - 5.0 ft:
orangish brown
and gray cuttings
5.0 - 7.5 ft:
orangish brown
cuttings

7.5 - 10.0 ft:
increased drilling
resistance at 9.0
ft, smooth drilling,
brownish orange
cuttings
10.0 - 12.5 ft:
Switched to 3 1/2"
O.D. tricone roller
bit (mud rotary)
and advanced to
98.5 ft: smooth
drilling, gray
drilling fluid, mud
thinner added at
12.5 ft.

18.5 - 19.7 ft: Jar
sampled as S-8A

19.7 - 20.0 ft: Jar
labeled as S-8B
20.0 ft: grayish
brown drilling fluid

MC = 28.2%

MC = 29.1%

MC = 26.6%

MC = 34.3%

MC = 27.3%

MC = 25.4%

MC = 31.1%

MC = 32.0%

MC = 27.3%

S-1, SPT
1+1+2
REC=18", 100%

S-2, SPT
1+2+4
REC=18", 100%

S-3, SPT
3+3+4
REC=8", 44%

S-4, SPT
2+2+5
REC=18", 100%

S-5, SPT
4+5+8
REC=18", 100%

S-6, SPT
4+6+6
REC=18", 100%

S-7, SPT
2+3+6
REC=18", 100%

S-8, SPT
3+3+7
REC=18", 100%

S-9, SPT
13+16+23
REC=13", 72%

---

76.5'

Encountered

Completion

10:24 AM

4:39 PM

10.0'

10.0'

23.5'

11.5'

6/26

6/26

Schnabel Representative: B. Glass

Total Depth: 100.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217401.7 ft   East: 960986.9 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 57.3 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 6/26/08     Finished: 6/26/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 - 32.0 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subrounded particles; wet, dark gray,
estimated <5% silt, no HCl reaction,
contains 0.5 inch layers of LEAN CLAY
(CL)

32.0 - 37.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
dark gray, contains mica, estimated <5%
shell fragments, strong HCl reaction (with
shells and soil)

37.0 - 41.0 ft: SILTY SAND, fine grained
sand; wet, dark gray, contains cemented
sands, no HCl reaction, strong
cementation

41.0 - 47.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated 15 - 25% shell fragments,
weak HCl reaction (with shells and soil)

47.0 - 57.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, estimated <5% shell fragments,
estimated <5% silt, strong HCl reaction
(with shells and soil)

53.5 ft: Changes to fine to medium
grained sand, subrounded particles;
strong HCl reaction (with shells), weak
HCl reaction (with soil)

57.0 - 67.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, dark
gray, no HCl reaction

SP

SP

SP-SM

SM

SP-SM

SP

SP-SM

30.3

25.3

20.3

16.3

10.3

0.3

27.0

32.0

37.0

41.0

47.0

57.0

28.5 - 33.5 ft:
increased drilling
resistance at 33 ft,
gray drilling fluid

33.5 - 38.5 ft:  rig
chatter from 37.0
ft to 38.0 ft

38.5 - 43.5 ft:
drilling resistance
increasing and
decreasing
intermittently

48.5 - 53.5 ft:
Advanced tricone
bit: uniform drilling
resistance,
smooth drilling,
gray fluid

S-10, SPT
1+2+1
REC=14", 78%

S-11, SPT
3+3+5
REC=18", 100%

S-12, SPT
50/5"
REC=4", 80%

S-13, SPT
33+13+9
REC=18", 100%

S-14, SPT
7+8+12
REC=18", 100%

S-15, SPT
5+6+9
REC=18", 100%
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63.5 ft: Changes to estimated <5% shell
fragments, weak HCl reaction (with shells
and soil)

67.5 - 72.0 ft: SILTY SAND, fine grained
sand; wet, light gray, contains cemented
sands, estimated 15 - 25% shell
fragments, strong cementation, strong
HCl reaction (with shells and soil)

72.0 - 87.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, dark
gray, estimated <5% shell fragments,
strong HCl reaction (with shells) weak
HCl reaction (with soil)

83.5 ft: Changes to estimated 5 - 10%
shell fragments

87.0 - 92.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, olive
gray, estimated <5% shell fragments,
strong HCl reaction (with shells), weak
HCl reaction (with soil)

SP-SM

SM

SP-SM

SP-SM

SM

-10.2

-14.7

-29.7

-34.7

67.5

72.0

87.0

92.0

58.5 - 60.0 ft:
Advanced tricone
bit: uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

63.5 - 68.5 ft: rig
chatter at 67.5 ft

68.5 - 73.5 ft:
intermittent rig
chatter, gray
drilling fluid

78.5 - 98.5 ft:
Advanced tricone
bit: uniform drilling
resistance,
smooth drilling,
gray drilling fluid

S-16, SPT
4+5+8
REC=18", 100%

S-17, SPT
4+5+7
REC=18", 100%

S-18, SPT
16+22+50/5"
REC=16", 94%

S-19, SPT
14+14+27
REC=18", 100%

S-20, SPT
6+9+13
REC=18", 100%

S-21, SPT
8+9+14
REC=18", 100%

S-22, SPT
6+8+13
REC=18", 100%
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92.0 - 100.0 ft: SILTY SAND, fine
grained sand; moist, olive gray, estimated
<5% shell fragments, weak HCl reaction
(with shells and soil)

98.5 ft: Changes to strong HCl reaction
(with shells and soil)

SM

-42.7100.0

78.5 - 98.5 ft:
Advanced tricone
bit: uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

S-23, SPT
5+8+10
REC=18", 100%

S-24, SPT
7+8+10
REC=18", 100%
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0.0 - 0.2 ft: Asphalt
0.2 - 0.6 ft: GRAVEL
0.6 - 4.5 ft: SILTY SAND, fine and coarse
grained sand, subangular particles; moist,
orangish brown, no HCl reaction
2.5 ft: Changes to subrounded particles;
light gray and brownish orange

4.5 - 7.0 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subrounded particles; moist, brownish
orange, estimated <5% fine to coarse
gravel, no HCl reaction, subounded
gravel, contains a 0.25 inch layer of
LEAN CLAY (CL),  moist, light gray at 5.9
ft

7.0 - 9.5 ft: POORLY GRADED SAND,
fine to coarse grained sand, subrounded
particles; moist, orangish brown, contains
roots, estimated 5 - 10% fine to coarse
gravel, no HCl reaction, subrounded
gravel
9.5 - 12.5 ft: LEAN CLAY WITH SAND,
fine grained sand; moist, brownish
orange and light gray
12.5 - 22.0 ft: LEAN CLAY; moist, light
gray with bands of brownish orange,
estimated <5% fine grained sand,
contains roots, no HCl reaction, firm, iron
oxidation bands, 2 inch layer of POORLY
GRADED SAND WITH SILT(SP-SM)
wet, fine sand, wet dark gray at 19.3 ft

22.0 - 27.0 ft: LEAN CLAY; moist, dark
gray, contains mica, no HCl reaction, firm

GW

SM

SP

SP

CL

CL

CL

72.5
72.1

68.2

65.7

63.2

60.2

50.7

0.2
0.6

4.5

7.0

9.5

12.5

22.0

0.0 ft:  Advanced
4-1/4" ID HSA to
14.5 ft. 0.0 to 2.5
ft: uniform drilling
resistance smooth
drilling, brownish,
orange cuttings
2.5 - 5.0 ft:
orangish brown
cuttings

5.0 - 7.5 ft:
brownish orange
cuttings

7.5 - 10.0 ft:
orangish brown
cuttings

10.0 - 13.5 ft:
brownish orange
cuttings

14.5 ft: switched
to 3-1/2" OD
tricone roller bit
(mud rotary) and
advanced to 48.5
ft. 2 bags of
bentonite mixed
with 124 gallons
of water
14.5 ft: uniform
drilling resistance,
smooth drilling,
brown drilling fluid
18.5 - 23.5 ft:
brownish gray
drilling fluid

S-1, SPT
5+5+5
REC=17", 94%

S-2, SPT
4+3+3
REC=10", 56%

S-3, SPT
4+3+3
REC=13", 72%

S-4, SPT
32+13+4
REC=4", 22%

S-5, SPT
2+5+6
REC=11", 61%

S-6, SPT
2+4+4
REC=14", 78%

S-7, SPT
3+6+6
REC=18", 100%

S-8, SPT
4+8+10
REC=18", 100%

---

---

---

Encountered

Start of Day

Completion

5:22 PM

6:55 AM

7:22 AM

19.5'

14.5'

14.5'

19.3'

25.1'

35.0'

6/30

7/1

7/1

Schnabel Representative: B. Glass

Total Depth: 49.7 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217278.1 ft   East: 961110.5 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 72.7 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 6/30/08     Finished: 7/1/08

Date CavedDepthTime Casing
Groundwater Observations
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27.0 - 32.0 ft: CLAYEY SAND, fine
grained sand; moist, dark gray, contains
mica, no HCl reaction

32.0 - 37.0 ft: POORLY GRADED SAND,
fine grained sand; wet, brown, estimated
<5% shell fragments, medium sand size
shell fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)

37.0 - 42.0 ft: POORLY GRADED SAND,
fine grained sand; wet, dark gray,
estimated <5% silt, no HCl reaction

42.0 - 47.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, no HCl reaction

47.0 - 49.7 ft: SILTY SAND, fine grained
sand; moist, dark gray, contains mica,
weak HCl reaction

CL

SC

SP

SP

SP

SM

45.7

40.7

35.7

30.7

25.7

23.0

27.0

32.0

37.0

42.0

47.0

49.7

23.5 - 28.5 ft:
increased drilling
resistance with
depth, no distinct
increase at a
particular depth,
gray drilling fluid
(continued)

33.5 - 38.5 ft:
uniform drilling
resistance,
smooth drilling

38.5 - 43.5 ft: No
photograph taken
of S-11 due to
heavy rains

43.5 - 45.0 ft: loss
of 125 gallons of
drilling fluid
45.0 ft: Mix 1 bag
of bentonite with
100 gallons of
water
45.0 - 48.5 ft:
uniform drilling
resistance, loss of
about 70 gallons
of drilling fluid

Bottom of Boring at 49.7 ft.
Boring backfilled with betonite and cement grout using tremie upon completion.

S-9, SPT
6+11+15
REC=18", 100%

S-10, SPT
6+19+20
REC=13", 72%

S-11, SPT
6+10+9
REC=12", 67%

S-12, SPT
1/12"+1
REC=7", 39%

S-13, SPT
6+8+50/2"
REC=14", 100%
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0.0 - 4.5 ft: FILL, sampled as silty sand,
fine to coarse grained sand, rounded
particles; moist, brown and yellowish
brown, estimated <5% roots, no HCl
reaction, small roots 0-0.4 ft

2.6 ft: Changes to yellowish brown, no
HCl reaction, subrounded gravel,
contains 0.15 ft layer of silty sand, moist
dark brown mottled with grayish brown,
fine gravel crumble
4.5 - 7.0 ft: PROBABLE FILL, sampled
as silty sand, fine to coarse grained sand;
moist, orangish brown, estimated <5%
fine gravel, no HCl reaction, dark brown
at 5.5 ft, changes to yellowish brown at
5.9 ft, subrounded gravel, contains very
thin layer of pine bark at 5.5 ft, increased
fines with depth stepped at 5.5 ft and 5.9
ft
7.0 - 17.5 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained sand,
subrounded to subangular particles;
moist, light brown, no HCl reaction,
subangular gravel
10.0 ft: Changes to estimated <5% fine
gravel
12.5 ft: Changes to fine to medium
grained sand, subrounded to subangular
particles; light brown, no HCl reaction

15.0 ft: Changes to fine to coarse grained
sand; wet, orangish brown, no HCl
reaction

17.5 - 22.5 ft: SILTY SAND, fine to
coarse grained sand, subrounded to
subangular particles; wet, yellowish
brown, no HCl reaction, subrounded
gravel, contains 5" layer of LEAN CLAY
WITH SAND (CL), moist, gray at 19.4 ft

22.5 - 28.5 ft: SILTY SAND, fine to
coarse grained sand; wet, yellowish
brown, estimated 5 - 10% fine gravel, no
HCl reaction, angular to subangular
gravel, gravels increase with depth

FILL

FILL

SP-SM

SM

SM

83.0

80.5

70.0

65.0

4.5

7.0

17.5

22.5

0.0 ft: Advanced
4-1/4" I.D. HSA to
19.0 ft. 0.0 to 2.5
ft: uniform drilling
resistance

2.6 - 5.0 ft: pilot
bit used to clear
auger plug

5.0 - 7.5 ft: slight
bit resistance
(possible gravel),
changed to a new
shoe for spoon
7.5 - 10.0 ft:
uniform drilling
resistance

10.0 - 12.5 ft:
easy drilling

12.5 - 15.0 ft:
Hammer Energy
test performed

15.0 - 19.0 ft:
Switched to 3-1/2"
O.D. Tricone
Roller bit (mud
rotary) and
advanced to 98.5
ft

19.0 - 23.5 ft:
uniform drilling
resistance

MC = 7.2%

MC = 8.1%

MC = 8.4%

LL = NP
MC = 4.9%

MC = 5.9%

MC = 5.4%

MC = 15.7%

MC = 23.1%

MC = 14.7%

S-1, SPT
1+5+6
REC=16", 89%

S-2, SPT
1+2+1
REC=14", 78%

S-3, SPT
1+2+4
REC=17", 94%

S-4, SPT
3+3+3
REC=15", 83%

S-5, SPT
3+5+6
REC=17", 94%

S-6, SPT
5+7+8
REC=17", 94%

S-7, SPT
3+5+4
REC=15", 83%

S-8, SPT
3+4+6
REC=15", 83%

S-9, SPT
4+14+18
REC=18", 100%

---

---

26.4'

Encountered

Start of Day

Completion

---

8:30 AM

4:50 PM

15.0'

19.0'

19.0'

15.0'

14.5'

15.1'

6/23

6/24

6/24

Schnabel Representative: K. Bell

Total Depth: 100.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 217143.5 ft   East: 961245.1 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 87.5 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 6/23/08     Finished: 6/24/08

Date CavedDepthTime Casing
Groundwater Observations
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28.5 - 37.0 ft: FAT CLAY WITH SAND,
fine grained sand; moist, light gray,
contains mica, firm, homogeneous
structure

33.5 ft: Changes to estimated <5% fine
grained sand, firm

37.0 - 42.0 ft: ELASTIC SILT; moist, light
gray, estimated <5% fine grained sand,
contains mica, hard, homogeneous
structure

42.0 - 47.0 ft: SILTY SAND, fine grained
sand; wet, gray, contains mica, no HCl
reaction, homogeneous structure

47.0 - 51.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet,
reddish brown and yellowish brown, no
HCl reaction, iron oxide cementation from
48.6 to 48.7 ft

51.5 - 61.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, light
gray, contains mica, no HCl reaction,
homegeneous structure

SM

CH

MH

SM

SP-SM

SP-SM

59.0

50.5

45.5

40.5

36.0

28.5

37.0

42.0

47.0

51.5

23.5 - 28.5 ft:
Slight drilling
resistance at 24.0
ft, (possible
gravel), clay
cuttings. Hammer
Energy test
performed
(continued)
28.5 - 33.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
at 33.5 ft

33.5 - 38.5 ft:
easy drilling

38.5 - 43.5 ft:
Hammer Energy
test performed

43.5 - 48.5 ft:
slight bit chatter
from 47.0 to 47.5
ft, (possible
gravel), driller had
considerable
difficulty retrieving
spoon

48.5 - 53.5 ft:
slower drilling
rate, intermittent
drilling resistance

53.5 - 58.5 ft:
uniform drilling
resistance,
Hammer Energy
test performed

LL = 59
PL = 23
MC = 34.6%

S-10, SPT
3+4+5
REC=18", 100%

S-11, SPT
4+4+6
REC=18", 100%

S-12, SPT
4+8+10
REC=18", 100%

S-13, SPT
5+7+8
REC=18", 100%

S-14, SPT
91+100/2"
REC=8", 100%

S-15, SPT
32+57+100/3"
REC=9", 60%
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61.0 - 66.0 ft: SANDY SILT; moist, light
gray, contains mica, no HCl reaction,
soft, strong cementation (tip of SPT
shoe)

66.0 - 71.5 ft: SILTY SAND, fine to
medium grained sand; wet, light gray,
estimated <5% shell fragments, strong
HCl reaction (with shells), weak HCl
reaction (with soil), shell size increase
with depth

71.5 - 82.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray,
estimated 5 - 10% shell fragments,
strong HCl reaction (with shells), no HCl
reaction (with soil)

78.5 ft: Changes to light gray and
greenish gray, estimated <5% shell
fragments, weak HCl reaction (with
shells)

82.0 - 87.0 ft: SANDY LEAN CLAY, fine
grained sand; wet, greenish gray, no HCl
reaction, firm, homogeneous structure

87.0 - 92.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray
and greenish gray, estimated <5% shell
fragments, no HCl reaction (both shells
and soil)

SP-SM

ML

SM

SP-SM

CL

SP-SM

SP-SM

26.5

21.5

16.0

5.5

0.5

-4.5

61.0

66.0

71.5

82.0

87.0

92.0

58.5 - 63.5 ft:
slight rig chatter
from 62.0 to 63.5
ft, (possible
gravel)
(continued)

63.5 - 68.5 ft:
itermittent drilling
resistance

68.5 - 73.5 ft:
moderate
resistance from
68.5 to 71.5; no
resistance from
71.5 to 73.5.
Hammer Energy
test performed

73.5 - 78.5 ft:
slight drilling
resistance at 77.5
ft. (possible
shells) Hammer
Energy test
performed

78.5 - 83.5 ft:
uniform drilling
resistance,
smooth drilling.

83.5 - 88.5 ft:
uniform drilling
resistance,
smooth drilling,
Hammer Energy
test performed

88.5 - 93.5 ft:
uniform drilling
resistance, easy
drilling.

S-16, SPT
50/5"
REC=5", 100%

S-17, SPT
50/2"
REC=2", 100%

S-18, SPT
50/5"
REC=5", 100%

S-19, SPT
7+5+8
REC=18", 100%

S-20, SPT
8+9+9
REC=18", 100%

S-21, SPT
6+6+9
REC=17", 94%

S-22, SPT
5+5+6
REC=18", 100%
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92.0 - 98.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, gray
and white, estimated <5% shell
fragments, strong HCl reaction (with
shells), weak HCl reaction (with soil),
moderate to strong cementation

98.5 - 100.0 ft: POORLY GRADED
SAND WITH SILT; wet, gray, estimated
<5% shells, strong HCl reaction (with
shells), weak HCl reaction (with soil)

SP-SM

SP-SM

-11.0

-12.5

98.5

100.0

93.5 - 98.5 ft:
slight drilling
resistance from
93.5 to 94, drillers
added water to the
mud at 98.5 ft,
Hammer Energy
test performed

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-23, SPT
50/6"
REC=6", 100%

S-24, SPT
9+13+14
REC=18", 100%
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0.0 - 2.5 ft: FILL, sampled as silty gravel
with sand, fine to coarse grained sand,
angular particles; moist, light gray, no HCl
reaction, stone base

2.5 - 4.5 ft: FILL, sampled as silty sand,
fine to coarse grained sand, subangular
particles; moist, brown and gray,
estimated <5% shell fragments,
estimated <5% crushed stone, fresh shell
fragments, strong HCl reaction (with
shells), no HCl reaction (with soil)
4.5 - 9.5 ft: POORLY GRADED SAND
WITH SILT AND GRAVEL, fine to coarse
grained sand, subangular particles; wet,
dark gray, estimated 15 - 25% shell
fragments, strong HCl reaction, medium
to fine gravel size fresh shell fragments

9.5 - 17.0 ft: SILTY SAND, fine grained
sand; wet, dark gray, contains mica,
estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, weak HCl reaction (with
shells), no HCl reaction (with soil)

13.5 ft: Changes to weak HCl reaction,
coarse sand size moderately weathered
shell fragments

17.0 - 22.0 ft: SILTY SAND, fine grained
sand; wet, gray, estimated 5 - 10% shell
fragments, estimated <5% fine gravel,
strong HCl reaction, strong cementation,
coarse sand to coarse gravel size fresh to
highly weathered shell fragments, fine
gravel as cemented sands

22.0 - 32.0 ft: SILTY SAND, fine to
coarse grained sand; wet, dark gray,
estimated <5% shell fragments, strong
HCl reaction, moderate cementation,
coarse sand to fine gravel size fresh to
moderately weathered shell fragments,

FILL

FILL

SP-SM

SM

SM

SM

6.4

4.4

-0.6

-8.1

-13.1

2.5

4.5

9.5

17.0

22.0

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9.0 ft;
from 0 to 2.5 ft,
rig chatter
throughout drilling
interval, light gray
cuttings
2.5 - 5.0 ft: rig
chatter to 2.8 ft
(crushed stone
base possibly
ends at 2.8 ft),
brown cuttings
5.0 - 7.5 ft:
uniform drilling
resistance,
smooth drilling,
dark gray cuttings
9.0 ft: switched 3
1/2" OD tricone
roller bit (mud
rotary) and
advanced to 50 ft,
mixed one bag of
bentonite with 125
gallons of water to
make drilling fluid,
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

17.5 ft: bit chatter,
gray drilling fluid

21.0 - 21.5 ft: bit
chatter

MC = 2.6%

MC = 8.2%

MC = 9.4%

LL = NP
MC = 33.9%

MC = 31.3%

LL = NP
MC = 20.2%

MC = 29.1%

S-1, SPT
21+32+27
REC=18", 100%

S-2, SPT
27+13+16
REC=18", 100%

S-3, SPT
4+4+3
REC=0", 0%

S-4, SPT
9+5+6
REC=11", 61%

S-5, SPT
2+3+5
REC=17", 94%

S-6, SPT
3+3+5
REC=18", 100%

S-7, SPT
25+23+14
REC=16", 89%

S-8, SPT
21+10+9
REC=18", 100%

---

19.0'

Encountered

Completion

12:00 AM

4:30 PM

7.5'

7.5'

7.5'

12.5'

7/17

7/17

Schnabel Representative: B. Glass

Total Depth: 50.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

North: 218736.3 ft   East: 961124.6 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 8.9 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 7/17/08     Finished: 7/17/08

Date CavedDepthTime Casing
Groundwater Observations
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coarse sand as cemented sands

32.0 - 37.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, estimated <5%
shell fragments, estimated <5% fine
gravel, strong HCl reaction, strong
cementation, coarse sand to fine gravel
size highly weathered shell fragments,
fine gravel as cemented sand

37.0 - 42.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; wet, olive
gray, estimated <5% shell fragments,
weak HCl reaction, coarse sand size,
highly weathered shell fragments

42.0 - 47.0 ft: SILTY SAND, fine grained
sand; moist, olive gray, estimated <5%
shell fragments, weak HCl reaction,
coarse sand size, moderately to highly
weathered shell fragments

47.0 - 50.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, contains mica, estimated <5%
shell fragments, coarse sand size, fresh
shell fragments, strong HCl reaction with
shells, weak HCl reaction with soil

SM

SM

SP-SM

SM

SP-SM

-23.1

-28.1

-33.1

-38.1

-41.1

32.0

37.0

42.0

47.0

50.0

23.5 - 48.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

Bottom of Boring at 50.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-9, SPT
31+35+18
REC=14", 78%

S-10, SPT
15+16+21
REC=18", 100%

S-11, SPT
5+7+10
REC=18", 100%

S-12, SPT
7+8+10
REC=18", 100%

S-13, SPT
5+9+11
REC=18", 100%
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0.0 - 17.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, orangish brown and yellowish brown,
contains mica, contains roots, no HCl
reaction

12.0 ft: Changes to orangish brown

17.0 - 25.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, olive gray, contains shells, weak HCl
reaction (with shells and soil)

SP-SM

SP-SM

8.417.0

0.0 ft: Material
description and
USCS symbols
are based on
observations of
cuttings contained
in drilling fluid and
limited UD sample
where available.
0.0 ft: These
decriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth, but do
not represent
detailed
conditions.
0.0 ft: Refer to
B-821 of the 2008
investigation for
more detailed
material
descriptions in this
area.
0.0 ft: advanced
6.0 O.D. tricone
roller bit (mud
rotary) to 115.0 ft;
driller mixed 1.5
bags of bentonite
with 100 gallons
of water to make
drilling fluid
0.0 - 10.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, orangish
brown drilling
fluid, clumps of
bentonite and
clayey sand, fine
to medium sand,
contains roots in
top 2.0 ft in
cuttings
10.0 - 12.0 ft:
pitcher sampler
10.0 - 12.0 ft:
smooth drilling,
fine to medium

PP  = 3.00 tsf
PP  = 3.00 tsf
PP  = 2.50 tsf

PP  = 3.00 tsf
PP  = 2.50 tsf
PP  = 3.00 tsf

PP  = 4.50 tsf
PP  = 3.50 tsf
PP  = 4.00 tsf

UD-1, UNDIST
REC=14", 58%

UD-2, UNDIST
REC=12", 50%

UD-3, UNDIST
REC=24", 100%

---

---

---

---

Encountered

Start of Day

Start of Day

Completion

1:45 PM

7:00 AM

7:00 AM

9:00 AM

---

---

---

---

10.0'

5.0'

13.0'

1.0'

11/11

11/12

11/13

11/13

Schnabel Representative: K. Bell

Total Depth: 115.0 ft

Method: 6" O.D. Drag Bit (Mud Rotary)

North: 218571.3 ft   East: 960962.8 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 25.4 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 11/11/08     Finished: 11/13/08

Date CavedDepthTime Casing
Groundwater Observations
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25.0 - 46.0 ft: SILTY SAND, fine to
medium grained sand; wet, grayish olive,
contains shells, weak HCl reaction (with
shells and soil)

46.0 - 66.0 ft: SANDY SILT, fine grained
sand; wet, grayish olive, contains shells,
weak HCl reaction (with shells and soil)

SM

ML

0.4

-20.6

25.0

46.0

sand in cuttings
12.0 - 14.0 ft:
pitcher sample
12.0 - 20.0 ft:
harder drilling
from 17.5 to 18.0
ft (possible
cemented sand)
20.0 - 22.0 ft:
pitcher sample
20.0 - 30.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, light gray
drilling fluid,
clumps of silty
sand, fine to
medium sand in
cuttings
(continued)
30.0 - 32.0 ft:
pitcher sample
30.0 - 40.0 ft:
uniform drilling
resistance, light
olive gray drilling
fluid, silty sand,
fine to medium
sand and fine to
medium sand size
, fresh to
moderately
weathered shells
in cuttings
35.0 - 38.0 ft:
harder drilling with
rig chatter
(possible
cemented sands)
38.0 - 40.0 ft: very
hard drilling with
slower
advancement
40.0 - 42.0 ft:
pitcher sample
40.0 - 50.0 ft:
uniform drilling
resistance, harder
drilling, light olive
gray drilling fluid,
clumps of silty
sand, fine to
medium sand and
fine to medium
sand size fresh to
moderately
weathered shells
in cuttings
50.0 - 52.0 ft:
pitcher sample

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP  = 3.00 tsf
PP  = 2.50 tsf
PP  = 3.00 tsf

PP > 4.50 tsf
PP  = 3.50 tsf
PP > 4.50 tsf

UD-4, UNDIST
REC=24", 100%

UD-5, UNDIST
REC=18", 75%

UD-6, UNDIST
REC=24", 100%
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60.0 ft: Changes to moist, olive and
grayish olive

66.0 - 77.0 ft: SILTY SAND, fine to
medium grained sand; wet, olive gray and
light olive, contains shells, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

72.0 ft: Changes to weak HCl reaction
(with shells and soil)

77.0 - 86.0 ft: SILT WITH SAND, fine
grained sand; moist, olive, contains mica,
contains shells, weak HCl reaction (with
shells and soil)

86.0 - 92.0 ft: SANDY SILT, fine grained
sand; moist, dark grayish olive, contains
mica, weak HCl reaction

ML

SM

ML

ML

SM

-40.6

-51.6

-60.6

-66.6

66.0

77.0

86.0

92.0

50.0 - 60.0 ft:
unform drilling
resistance,
smooth and easy
drilling, light olive
gray drilling fluid,
clumps of silty
sand, fine to
medium sand, and
fine to medium
sand size fresh to
moderately
weathered shells
in cuttings
(continued)
60.0 - 62.0 ft:
pitcher sample
60.0 - 70.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, light olive
gray drilling fluid,
clumps of sandy
silt, fine sand and
fine to medium
sand size fresh to
highly weathered
shells in cuttings
70.0 - 72.0 ft:
pitcher sample
70.0 - 72.0 ft:
slightly harder
drilling
72.0 - 74.0 ft:
pitcher sample
72.0 - 80.0 ft:
uniform drilling
resistance,
smooth drilling,
light olive gray,
drilling fluid
clumps of sandy
silt, fine to
medium sand and
fine to medium
sand size, fresh to
moderately
weathered shells
in cuttings
80.0 - 82.0 ft:
pitcher sample
80.0 - 90.0 ft:
uniform drilling
resistance, slightly
harder drilling,
olive gray drilling
fluid

90.0 - 92.0 ft:
pitcher sample
90.0 - 92.0 ft:
uniform drilling
resistance, easy

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-7, UNDIST
REC=24", 100%

UD-8, UNDIST
REC=12", 50%

UD-9, UNDIST
REC=12", 50%

UD-10, UNDIST
REC=24", 100%

UD-11, UNDIST
REC=11", 46%
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92.0 - 97.0 ft: SILTY SAND, fine grained
sand; moist, dark olive, contains mica, no
HCl reaction

97.0 - 115.0 ft: SILT WITH SAND, fine
grained sand; moist, grayish olive,
contains mica, weak HCl reaction

SM

ML

-71.6

-89.6

97.0

115.0

drilling, olive gray
drilling fluid, sandy
silt and fine sand
in cuttings
92.0 - 94.0 ft:
pitcher sample
(continued)
92.0 - 100.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of sandy
silt and fine sand
in cuttings
(continued)
100.0 - 102.0 ft:
pitcher sample
100.0 - 115.0 ft:
uniform drilling
resistance,
smooth and easy
drilling, olive gray
drilling fluid,
clumps of sandy
silt and fine sand
in cuttings

Bottom of Boring at 115.0 ft.
Boring backfilled with cuttings upon completion.

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

UD-12, UNDIST
REC=19", 79%

UD-13, UNDIST
REC=21", 88%
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0.0 - 2.0 ft: FILL, sampled as well graded
gravel with silt and sand, fine gravel,
subrounded particles; moist, dark gray,
estimated <5% roots, no HCl reaction,
fine gravel as crushed stone
2.0 - 9.5 ft: FILL, sampled as silty gravel,
fine gravel; moist, brown and gray,
contains fine to medium sand, no HCl
reaction, subrounded gravel, fine gravel
as crushed stone
5.0 ft: Changes to estimated <5% fine to
medium sand, rounded to subrounded
fine gravel

7.5 ft: Changes to dry, gray, estimated
<5% fine to coarse grained sand,
subangular fine gravel, fine gravel as
crushed stone or concrete

FILL

FILL

4.3

-3.2

2.0

9.5

0.0 - 2.5 ft:
advanced 3 1/4"
ID HSA to 9.5 ft;
rough drilling, rig
chatter, crushed
stone cuttings
2.5 - 5.0 ft: very
hard drilling,
heavy rig chatter,
auger grinding

5.0 - 7.5 ft: heavy
rig chatter, heavy
grinding (possible
crushed stone or
concrete)
7.5 - 9.5 ft: heavy
rig chatter, heavy
grinding

9.5 ft: auger
refusal at 9.5 ftBottom of Boring at 9.5 ft.

Boring backfilled with soil cutting upon completion as directed by Contractor

S-1, SPT
2+3+3
REC=8", 44%

S-2, SPT
6+50/1"
REC=6", 86%

S-3, SPT
50/2"
REC=1", 50%

S-4, SPT
50/1"
REC=1", 100%

6.5'Completion 1:15 PM ---Dry11/5
Schnabel Representative: B. Glass/K. Bell

Total Depth: 9.5 ft

Method: 3-3/4" I.D. Hollow Stem Auger

North: 218727.2 ft   East: 961275.2 ft

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 6.3 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 11/5/08     Finished: 11/5/08

Date CavedDepthTime Casing
Groundwater Observations

MATERIAL DESCRIPTION

B-821BProject:
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0.0 - 8.5 ft: FILL, sampled as silty sand,
fine to coarse grained sand, subrounded
particles; moist, estimated <5% fine
gravel, no HCl reaction, rounded fine
gravel

8.5 - 12.5 ft: PROBABLE FILL, sampled
as silty sand, fine to coarse grained sand,
subrounded particles; wet, orangish
brown, no HCl reaction

12.5 - 22.0 ft: SILTY SAND, fine to
medium grained sand; wet, grayish olive,
estimated 5 - 10% shells, fine to medium
sand size fresh to highly weathered
shells, strong HCl reaction (with shells),
weak HCl reaction (with soil)

18.5 ft: Changes to light gray and gray,
estimated <5% fine gravel, subangular to
angular fine gravel, fine gravel as
cemented sand, moderately to highly
weathered shells, moderate to strong
cementation

22.0 - 27.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained sand;
wet, olive gray, estimated <5% shells,
estimated <5% gravel, fine to medium
sand size, highly weathered shells,
subrounded fine gravel, weak HCl

FILL

FILL

SM

SP-SM

-1.1

-5.1

-14.6

8.5

12.5

22.0

0.0 ft: Material
descriptions and
USCS symbols
(up to a depth of
10 ft) are based
on observations of
cuttings contained
in drilling fluid.
0.0 ft: These
descriptions,
symbols and
boundaries
provide a general
indication of
material changes
with depth, but do
not represent
detailed
conditions.  Refer
to B-821 of the
2008 investiagion
for more detailed
material
description in this
area.
0.0 - 10.0 ft:
Advanced 3 1/4"
ID HSA  to 12.5 ft.
Smooth and easy
drilling, pilot bit
used to clear
augers.
10.0 - 12.5 ft:
orangish brown
silty sand cuttings
12.5 ft: driller
switched to 3.0"
OD tricone roller
bit (mud rotary);
driller mixed 1 bag
of bentonite with
100 gallons of
water to make
drilling fluid
12.5 - 13.5 ft:
advanced 3.0" OD
tricone roller bit to
30.0 ft; uniform
drilling resistance,
smooth drilling,
gray drilling fluid
13.5 - 18.5 ft:
smooth and easy
drilling, olive gray

S-1, SPT
2+2+1
REC=1", 6%

S-2, SPT
2+3+5
REC=18", 100%

S-3, SPT
8+8+6
REC=18", 100%

S-4, SPT
4+8+13
REC=16", 89%

---

---

---

Encountered

Start of Day

Completion

1:40 PM

8:17 AM

9:00 AM

8.5'

12.5'

12.5'

10.0'

9.5'

1.0'

11/5

11/6

11/6

Schnabel Representative: K. Bell

Total Depth: 30.0 ft

Method: 3-1/4" I.D. Hollow Stem Auger,
3" O.D. Tri-cone Roller Bit

North: 218739.5 ft   East: 961258.1 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 7.4 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 11/5/08     Finished: 11/6/08

Date CavedDepthTime Casing
Groundwater Observations

MATERIAL DESCRIPTION
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reaction (with shells, gravel and soil)

27.0 - 30.0 ft: SILTY SAND, fine to
medium grained sand; wet, grayish olive,
estimated 5 - 10% shells, fine to medium
sand size fresh to highly weathered
shells, weak HCl reaction (with shells and
soil)

SP-SM

SM

-19.6

-22.6

27.0

30.0

drilling fluid,
clumps of
bentonite/silty
sand, fine to
medium sand and
fine to medium
sand size fresh to
moderately
weathered shells
in cuttings
18.5 - 23.5 ft:
slightly harder
drilling, clumps of
bentonite and silty
sand, fine sand
particles in
cuttings
23.5 - 28.5 ft:
uniform drilling
resistance,
smooth and easy
drilling (continued)

Bottom of Boring at 30.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-5, SPT
5+5+9
REC=18", 100%

MATERIAL DESCRIPTION

B-821CProject:
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0.0 - 4.5 ft: SILTY SAND, fine to medium
grained sand; moist, dark brown, contains
mica, contains roots, no HCl reaction

2.5 ft: Changes to fine to coarse grained
sand; brown, no mica

4.5 - 7.0 ft: LEAN CLAY; moist, orangish
brown and light gray, estimated 5 - 10%
fine grained sand, contains mica, no HCl
reaction, firm

7.0 - 17.5 ft: SANDY FAT CLAY, fine
grained sand; moist, light gray with bands
of orangish brown, contains roots, no HCl
reaction, soft

10.0 ft: Changes to fine to medium
grained sand; no roots

12.5 ft: Changes to light gray and
orangish brown

14.3 ft: Changes to contains a 0.5-inch
layer of iron cemented sand

17.5 - 27.5 ft: SILTY SAND, fine to
coarse grained sand; moist, brown,
estimated 5 - 10% shell fragments,
estimated 5 - 10% fine gravel, strong
cementation, fine gravel as cemented
sand, fine gravel size fresh to highly
weathered shell fragments, strong HCl
(with shells, cemented sands and soil)

23.5 ft: Changes to dark gray, coarse
sand to fine gravel size shell fragments

SM

CL

CH

SM

34.3

31.8

21.3

4.5

7.0

17.5

0.0 ft: advanced 4
1.4 ID HSA to
14.5 ft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
brown cuttings,
used pilot bit to
clear augers

7.5 - 10.0 ft:
orangish brown
cuttings

14.5 ft: switched
to 3 1/2 OD
tricone roller bit
(mud rotary and
advanced to 50.0
ft, mixed 100 gals
of water with one
bag of bentonite to
make drilling fluid
14.5 - 18.5 ft:
uniform drilling
resistance, brown
fluid drilling
18.5 - 20.0 ft: bit
chatter, brown
drilling fluid

23.5 - 24.5 ft: bit
chatter, gray
drilling fluid

MC = 9.4%

MC = 11.7%

MC = 25.8%

LL = 53
PL = 21
MC = 23.1%

MC = 34.8%

LL = 45
PL = 22
MC = 39.2%

MC = 18.6%

MC = 29.9%

S-1, SPT
1/12"+1
REC=8", 44%

S-2, SPT
2+2+3
REC=13", 72%

S-3, SPT
3+5+7
REC=13", 72%

S-4, SPT
1+3+4
REC=9", 50%

S-5, SPT
3+4+5
REC=13", 72%

S-6, SPT
2+2+2
REC=16", 89%

S-7, SPT
36+25+14
REC=14", 78%

S-8, SPT
13+10+7
REC=15", 83%

---

---

Encountered

Completion

10:14 AM

10:56 AM

14.5'

14.5'

23.5'

6.2'

8/22

8/22

Schnabel Representative: B. Glass

Total Depth: 50.0 ft

Method: 4-1/4" I.D. Hollow Stem Auger,
3 1/2" O.D. Tri-cone Roller Bit

North: 218440.2 ft   East: 960840.8 ft   By: Land Survey

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Ground Surface Elevation: 38.8 (ft)

Coordinate System: MD State Plane

Contractor: Connelly and Associates, Inc.
Frederick, Maryland

Contractor Foreman: T. Chew

Hammer Type: Auto Hammer (140 lb)

Dates    Started: 8/21/08     Finished: 8/22/08

Date CavedDepthTime Casing
Groundwater Observations
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27.5 - 37.5 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, estimated 5 - 10% shell fragments,
coarse sand size moderately to highly
weathered shell fragments, strong HCl
reaction (with shells), weak HCl reaction
(with soil)

33.5 ft: Changes to estimated <5% shell
fragments, fresh to highly weathered
shell fragments, no HCl reaction (with
shells and soil)

37.5 - 42.5 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, no HCl reaction

42.5 - 47.5 ft: POORLY GRADED SAND
WITH SILT, fine grained sand; moist,
olive gray, estimated <5% shell
fragments, coarse sand size highly
weathered shell fragments, weak HCl
reactions (with shells and soil)

47.5 - 50.0 ft: POORLY GRADED SAND,
fine to medium grained sand; wet, dark
gray, estimated 5 - 10% shell fragments,
estimated 5 - 10% fine gravel, medium
sand to fine gravel size fresh to highly
weathered shell fragments, fine gravel as
cemented sand, strong HCl reaction (with
shells, cemented, sand and soil)

SM

SP

SP

SP-SM

SP

11.3

1.3

-3.7

-8.7

-11.2

27.5

37.5

42.5

47.5

50.0

29.0 - 29.5 ft: bit
chatter

33.5 - 38.5 ft:
uniform
resistance,
smooth drilling,
gray drilling fluid

43.5 - 48.5 ft:
olive gray drilling
fluid

47.5 - 48.0 ft: bit
chatter

Bottom of Boring at 50.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

S-9, SPT
6+6+8

S-10, SPT
3+5+7
REC=13", 72%

S-11, SPT
3+4+7
REC=18", 100%

S-12, SPT
3+5+6
REC=18", 100%

S-13, SPT
8+17+27
REC=15", 83%

MATERIAL DESCRIPTION
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PHOTOS OF SPT SAMPLES
(673Pages)

Project06120048/February19,2009

AppendixC:8PTBorings

SchnabelEngineering,LLC



B-342;8-1
0.0-1.5ft

B-342;8-2
2.5- 4.0ft

Project06120048 SchnabelEngineering,LLC



B-342;8-3
5.0- 6.5ft

B-342;8-4
7.5- 9.0ft

Project06120048 SchnabelEngineering,LLC



B-342;8-5
10.0- 11.5ft

B-342;8-6
12.5- 14.0ft

Project06120048 SchnabelEngineering,LLC



B-342;8-7
15.0- 16.5ft

B-342;8-8
18.5- 20ft

Project06120048 SchnabelEngineering,LLC



B-342;8-9
23.5- 25.0ft

B-342;8-10
25.0- 26.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-11
27.5- 29.0ft

B-342;8-12
30.0- 31.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-14
35.0- 36.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-15
37.9- 39.0ft(PhotoUnavailable)

B-342;8-16
40.0- 41.3ft

Project06120048 SchnabelEngineering,LLC



B-342;8-17
42.5- 44.0ft

B-342;8-18
45.0- 46.3ft

Project06120048 SchnabelEngineering,LLC



B-342;8-19
47.5- 49.0ft

B-342;8-20
50.0- 51.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-21
52.5- 54.0ft

B-342;8-22
55.0- 56.5ft

Project06120048 SchnabelEngineering,LLC



B-342:S-23
57.5- 59.0ft

B-342;S-24
60.0- 60.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-25
62.5- 64.0ft

B-342;8-26
65.0- 66.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-28
70.0- 71.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-29
72.5- 72.8ft

B-342;8-30
75.0- 76.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-31
77.5-79.0ft

B-342;8-32
80.0- 81.5ft

Project06120048 SchnabelEngineering,LLC



B-342;8-33
82.5- 84.0ft

B-342;8-34
85.0- 86.5ft

Project06120048 SchnabelEngineering,LLC




