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Chapter 1

Intr oduction

At the requestof URS, T. S. Dye & Colleagues,Archaeologists,Inc. performedar-
chaeologicalmonitoringfor environmentalremediationinvestigationsat Hickam Air
ForceBase(AFB), O`ahu,Hawai`i. Undertakingactivities wereperformedby Shaw
EnvironmentalandInfrastructure,Inc. (formerly IT Corporation),andincludedexca-
vationat 38 suspectedundergroundstoragetank(UST) sitesat HickamAFB (�g. 1).
All UST siteswerelocatedin areasdesignatedashaving a high or moderateproba-
bility for containingarchaeologicalandhistoric resources.High probabilityareasare
de�ned asthose“whereknown archaeologicalor historicalresourcesoccurbasedon
previousarchaeologicalstudiesor archival documentation”(AndersonandBouthillier
1996:28).

ArchaeologicalmonitoringwasconductedbetweenNovember11,2001andFebru-
ary 6, 2002by MichaelDesilets,andfrom August13 to 15, 2001by JenniferRobins §13–279–5(4)

of AMEC Corporationundersubcontractwith T. S. Dye & Colleagues,Archaeolo-
gists,Inc. Both arequali�ed archaeologists.Principalinvestigatorfor theprojectwas §13–281–3

ThomasS.Dye.
Throughoutthis report,thetermundertakingwill referspeci�cally to environmen- undertaking

tal remediationactivities and associatedgrounddisturbingwork. The term project project

refersspeci�cally to archaeologicalmonitoring,testing,anddatarecovery performed
by T. S.Dye& Colleagues,Archaeologists,Inc. in responseto undertakingactivities.

ManagementSummary

Archaeologicalmonitoringat 38 UST sitesat Hickam AFB producedno traditional §13–279–5(1)

Hawaiianculturaldeposits.Oneearlyhistoricartifactwasrecordedat UST site3440.
It wasariveteddieselfuel steelfuel tankassociatedwith CoastalBatterySelfridge(site
50-80-13-1600)anddatingto theearly1900s.Removal of theUSThad“no effect” on
thearchitectural,engineering,or historicalmilitary qualitiesfor which thebatterywas
deemedasigni�cant historicsite. signi�cant

At USTsite2003b,adisturbedpaleosolwasidenti�ed which is likely apartof the
samestratigraphiclayerwhichproducedtraditionalHawaiianpit featuresduringprevi-

1
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ousinvestigationin themotorpool area(DegaandFarrell 1999).Sedimentsobserved
in this areaweredisturbedanddid notexhibit culturaldeposition.

Sedimentsfrom theexplosiveordnancedisposal/munitionsstorage(EOD/MS)area
indicatethat this region of southernHickamAFB wasoncea wetlandmarshenviron-
mentwith areasof dry ground(e.g.UST site 558). A thick layer of historic alluvial
claywasalsorecordedacrosstheentireEOD/MSarea.Thismatchesthebroadalluvial
fanfoundonhistoricaerialphotographsfrom the1940s(seechapter2).

Natureof the Undertaking

Theundertakingconsistedof avarietyof environmentalremediationandsiteinvestiga-
tion activitiesat38 locationsonHickamAFB. Activities requiringgrounddisturbance
includedexploratoryexcavation, removal of USTs,soil sampling,andexcavation of
contaminatedsediment.

Geophysicaldataaswell asdocumentationof historicbuildingsandutilities were
usedto de�ne suspectedUST locations. Generally, USTs locatedwith geophysical
dataandlittle supportinghistoricdocumentationtendedto resultin relatively shallow
exploratorytrenches.WhenUST locationswerewell documentedwith historic data
andcon�rmed with geophysicaltesting,excavation tendedto be morefocused,often
produceda UST�nd, andultimatelyresultedin a singlelarge,deepexcavation.

Shaw Environmentaland Infrastructure,Inc. typically usedback-hoesandexca-
vatorsto remove sedimentat suspectedUST sites. If a UST wasencountered,it was
excavatedto its baseontwo adjoiningsidesandthenpulledoutandtruckedaway. Sed-
iment from thesidesandbaseof theexcavation,oftenat or nearthewatertable,was
sampledandtestedfor contaminants.If nocontaminationwasfoundor contamination
wasbelow a predeterminedactionlevel, thepit wasback�lled. If signi�cant contam-
inationwaspresent,theexcavationwasextendedin thedirectionof thecontamination
until cleansedimentwasencountered.

The Project

T. S. Dye & Colleagues,Archaeologists,Inc. conductedarchaeologicalmonitoringof
all grounddisturbingactivities of theundertakingdeterminedin consultationwith the
StateHistoricPreservationDivision (SHPD)to havethepotentialfor anadverseeffect
onsigni�cant historicsites.Theprimaryfocusof theprojectwason thediscoveryand signi�cant

appropriatetreatmentof historicpropertieswithin areasdesignatedashaving ahighor
moderateprobabilityfor containinghistoricresources(�g. 1).

Project Authority and Standards

Archaeologicalmonitoringwasperformedunderthe authorityof Section106 of the
NationalHistoric PreservationAct of 1966,asamended.Field procedureswerecon-
ductedin accordancewith anArchaeologicalMonitoringPlan(AMP) (Desilets2001a)
approvedby theHawai'i StateHistoricPreservationOf�ce (Coloma-Agaran2001).
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This monitoringreport is draftedto meetthe requirementsandstandardsof both
federalandstatehistoricpreservationlaw. TheseincludeSections106and110of the
NationalHistoric Preservation Act of 1966,asamended,Chapter6e of the Hawai`i
RevisedStatutes,andtheStateHistoricPreservationDivision'sdraft RulesGoverning
Standards for Archaeological Monitoring Studiesand Reports(§13–279). Dataand
resultscontainedhereinmaybeusedin consultationwith avarietyof interestedparties
including the StateHistoric Preservation Of�cer , the Advisory Council on Historic
Preservation,andTheBaseHistoricPreservationOf�cer , 15thAir BaseWing.

Report Organization

Thereportbeginswith anhistoricaloverview of theprojectareaincludingbackground
informationon localgeology. Thenext sectionoutlines�eld methodologyusedduring
theproject.This is followedby apresentationof theresultsof archaeologicalmonitor-
ing. Finally, themonitoringresultsaresummarizedandthenatureandsigni�canceof
project�ndings evaluated.

The readerwill noticethat marginal notesoccurin themargins of the document.
Marginal noteshave two functions. They call out the �rst occurrenceof words that
appearin theglossaryandthey referto particularsectionsof variousSHPDdraft rules.
Theselatter notesindicatethat adjacenttext is intendedto addressprovisionsof the
notedrule. They areprovidedasaconveniencefor thetechnicalreviewer.



Chapter 2

Background

This sectionis intendedto provide basicinformationaboutthe natural,cultural, and
archaeologicalhistory of the land that comprisesHickam AFB. The �rst sectionde-
scribesthe naturalenvironmentof Hickam AFB with a specialemphasison surface
geology. Thesecondsectionreviewspre-contactandhistoricland-useatHickamAFB. pre-contact

Discretehistoricstructuressuchas�shponds,humansettlementsof variouskindsand
antiquity, andarchaeologicallyde�ned regionsof specialusesuchasburial grounds
areall discussed.Much of this informationis abstractedfrom AndersonandBouthil-
lier (1996)andTomonari-TuggleandDye (1999). Taken together, thesetwo sections
presentanoverview of theevolution of thelandfrom its Hawaiianrootsto its modern
state.Finally, thehistoryof archaeologicalinvestigationat HickamAFB is reviewed
anda predictivemodelfor archaeologicalsitesis evaluated.

Natural Envir onment

HickamAFB is centrallylocatedalongthesouthcoastof O`ahuandencompassesthe
easternshorelineof MāmalaBayandPearlHarborentranceonthewestandKe`ehila-
goonontheeast.Fromeastto west,it measuressome6.4km, andfrom northto south,
4.8km. HickamAFB straddlesthesouthernboundarybetweenHālawaandMoanalua
ahupua`aof the`EwaandKonadistrictsrespectively. It hasconsequentlybeenreferred ahupua`a

to astheHālawa-Moanaluaplainin thearchaeologicalliterature(Tomonari-Tuggleand
Dye1999:5),aconventionalsofollowedthroughoutthisreport.TheHālawa-Moanalua
plain includesall of HickamAFB aswell asHonoluluInternationalAirport to theeast.

TheHālawa-Moanaluaplain is �at andlevel with few perennialstreams.Historic
mapsshow streamsdrainingLelepauaandWaiaho�shponds,althoughthesehavesince
beenchanneledandrerouted.Importantly, thestreamsoriginatenearthesouthernend
of theplain andhave no directrelationto inlanddrainages.With no majordrainages,
an averageannualrainfall rangingbetween15 and30 in. (Juvik andJuvik 1998:56),
andanaverageannualsolarradiationintensityof over 250watts/m

È

(Juvik andJuvik
1998:50),theHālawa-Moanaluaplain is dry andhot.

Currently, vegetationin the landscapedareasof the northernpart of the Hālawa-

5
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Moanaluaplain consistsof coconut(Cocosnucifera) and a variety of other palms,
monkeypod(Samaneasaman), andbanyan(Ficusbenjamina). Most of thevegetation
in thelandscapedareasis maintainedby anextensiveirrigationsystem.Thesoutheast-
ernpartof HickamAFB, althoughcontainingfew nativeplantspecies,probablygives
a moreaccuratepictureof the typesof vegetationthat thrive on the plain. This area
supportsonly hardyspeciessuchaskiawe(Prosopispallida), koahaole(Leucaenaleu-
cocephala), ironwood(Casuarina), pickleweed(Batismaritima), andpili grass(Het-
eropogoncontortus). Historicdocumentsfrom thelate1800sindicatethatmuchof the
plain wasoncelightly vegetatedwith only a few treesnearthe coast,presumablyin
what is now theFort Kamehamehaarea.Accordingto QueenEmma's April 3, 1883
correspondence,

You will never wish to comeheretwice if you only saw it onceit is pre-
ciselylikethecountrybetweenCapt.Makees'landingsandWaikepu 1

andbarrenbut this hasa little greenerappearancefrom beingover grown
with bushes.Thehousesareall on thecoastwith not a shade
treenearthem. The only two treesthroughouttheplacearein front and
at rearof ourhousesothatnayexpectantgrovesof Cocoanuts,Algerobas,
Monkey Podsand etcetc,arejust in theshellasit werebecausethey
areonly just abovegroundnow. (AndersonandBouthillier 1996:A-55)

Thedegreeto which theHālawa-Moanaluaplain wasvegetatedprior to European
contactis notknown.

GeologicHistory of the Hālawa-MoanaluaPlain

Thegeologichistoryof theHālawa-Moanaluaplain is interpretedin thecontext of the
greaterPearlHarbor region (Pollock 1929;Stearns1935,1978). Although the geo-
logic history of PearlHarboris complex andincludes“many eventsthat cannotnow
be interpreted”(Stearns1935:51),it doescontainsomebasicformative eventswhich
helpexplain thepresentstratigraphyof theneighboringHālawa-Moanaluaplain. The
geologyof thePearlHarborareais aproductof at leastthreemajorsetsof Pleistocene
epocheventsandprocesses:volcaniceruptions;marineandalluvial erosionandde-
positioncorrespondingto sealevel �uctuation; andformationof fringing reefsduring
periodsof stablesealevel (DenhamandCleghorn1994:6–8).

The initial geologiceventsrelatingto theHālawa-Moanaluaplain includea series
of Illinoian perioderuptionsin the EastLoch area. Theseeruptionsresultedin the
presentdaySaltLake, Āliamanu,andMakalapaCraters.They alsodepositedtheSalt
LakeandMakalapatuffs. Theseair-laid tuffs,whereabovesealevel andexposedto the

tuff
elements,arein aconstantstateof in situdecompositionanddown-slopeerosion.They
thuscontributeto theformationof theHālawa-Moanaluaplain in two ways. First, as
thebasalsubstratefor theplain,andsecondlyin thecontinuedproductionandalluvial
depositionof sediments.Keaauclay andMamalastony silty clay loamexemplify the
latter case,while Makalapaclay, formedfrom in situ weatheringof tuff, exempli�es
theformer(Footeet al. 1972).

1Underlinesdenoteillegible text.
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Sincethe depositionof tuffs, therehave beena seriesof sealevel changes.The
earliestof these,theWaipiostand,occurredseveralthousandyearsagoandresultedin
seasabout60 ft. below the presentlevel. Eruptionsof the Salt Lake, Āliamanu,and
Makalapacratersprobablyoccurredduring this stand.About 125,000yearsago,the
searoseto 25 ft. abovepresentlevel in whatis known astheWaimanalostand.During
thislongperiodof stability, reefformationwouldhavetakenplace,possiblyin irregular
patchesonformerstreamdivides(Stearns1935:54–55).Whentheseasrecededto their
presentlevel, thecoral formationswereexposedandthealluvial depositionof inland
tuffs resumedin the north. At 3485É 160 B.P. therewasa small high standof 5 ft.
known asthe Kapapahigh stand(Stearns1978:50). The effectsof this standon the
geologiccharacterof the Hālawa-Moanaluaplain arenot certain. By the time of the
Kapapahigh stand,it seemslikely that thecoastalstrip of dunesknown from historic
recordswouldhaveformedandservedto protecttheinlandpartof theplainfrom direct
marinein�uence alongits southerncoast. However, with its easternendopento the
ocean,muchof the Hālawa-Moanaluaplain's low-lying centralregion wasprobably
submergedduringtheKapapahigh stand.

Thedynamicgrowth of theHālawa-Moanaluaplain is notperfectlyunderstood,but
themajorfeaturesof its evolutionareclear. Themajorprocessesaredepositionof vol-
canicsedimentsandgrowth of anextensive reefplatformduringperiodsof highersea
level. As sealevel dropped,wave actionagainstthenewly exposedreefwould likely
have createdcontinuousdepositsof calcareoussandandgravel detritusatopthecoral
bedrock.Thesecanbeexpectedasbasaldepositsacrossmostof theHālawa-Moanalua
plain, exceptin its mostnortherlyreaches.Oncestabilized,wave andwind actedon
the reef margin to producecoastalsandanddunedeposits.Low energy terrigenous
sedimentationof thenorthernpartof theplain would likely have begunasquickly as
theseareceded.This modelof thegeologichistoryof theHālawa-Moanaluaplain is
consistentwith thelandscaperecordedonpre-militarymapsof thearea(Monsarratnd)
aswell asstratigraphicdatarecordedduringarchaeologicalprojects.

Historic Alluviation on the Central Plain

Historicaerialphotographsof HickamAFB takenin theearly1940sshow whatappears
to be the developmentof a large alluvial plain in the centralregion of the Hālawa-
Moanaluaplain(�gs. 2 and3). Alluvium originatingin thenorthernpartof theHālawa-
Moanaluaplain wasapparentlywashinginto thecentralregion asearlyas1940. The
causeof theapparentlyacceleratedalluviationarenotknown for certain.Onepotential
factoris thedevegetationandconstructionactivitieson thenorthernplainwhichbegan
in thelate1930sandearly1940s.

Althoughthecentralregion is now coveredwith substantialamountsof coral�ll, it
is importantto notethatanthropogeniccauseshave affectednaturalsedimentdeposi-
tion in thelatehistoricperiod.

Modern SurfaceDeposits

A detaileddescriptionof modernsurfacedepositson the Hālawa-Moanaluaplain is
foundin thesoil survey of Footeetal. (1972).Fieldwork for thissurvey wascompleted
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Figure2. Early1940saerialphotographof HickamFieldshowing developmentof a
broadalluvial plain in centralregion.

Figure3. Early1940saerialphotographof HickamFieldshowing developmentof a
broadalluvial plain in centralregion.
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in 1965andtheresultingsoil designationsarethereforeconsideredby theauthorsas
accurateto this dateonly. Althoughtheadditionof thereefrunway in theearly1970s
markedamajoradditionto theplainandinvolvedsomedisturbanceof sedimentsin the
southeast,mostof theHālawa-Moanaluaplainwasnotaffected.Theplainhaschanged
little since1965.

Soil survey mapsshow theplainasbeingprimarily composedof a landtypecalled
Fill Land,mixed(Footeet al. 1972:Sheets54, 55). This land type is de�ned ascon-
sistingof “areas�lled with materialdredgedfrom the oceanor hauledfrom nearby
areas,garbage,andgeneralmaterialfrom othersources”(Footeet al. 1972:31).This
is anaccuratedescriptionof muchof HickamAFB, andissuesregardingthesequence
andorigins of the �ll eventsare discussedbelow (seepg. 10). Mamalastony silty
clay loam is found at Fort Kamehameha,the paradeground,andadministrative and
residentialareasto thenorthwest.TheMamalaSeriesconsistsof

shallow, well drainedsoilsalongthecoastalplainson theislandsof Oahu
andKauai.Thesesoilsformedin alluviumdepositedovercorallimestone
andconsolidatedcalcareoussand. . .Stones,mostlycoralrock fragments,
arecommonin thesurfacelayer andin the pro�le . . . In a representative
pro�le thesurfacelayeris darkreddishbrown stony silty clay loamabout
8 inchesthick. The subsoilis dark reddishbrown silty clay loam about
11 inchesthick. Thesoil is underlainby corallimestoneandconsolidated
calcareoussandat depthsof 8 to 20 inches.(Footeetal. 1972:93)

In thenorthernpartof theplain, alongthenorthernborderof HickamAFB, a variety
of soil typesarepresent.TheseincludeMakalapaSeriesclaysformedin volcanictuff,
MamalaSeriesstony silty clay loamsformedin alluvium,andKeaauSeriesstony clay
also formed in alluvium anddepositedover reef limestoneor consolidatedsand. A
small patchof Ewa Seriessilty clay loam, “formed in alluvium derived from basic
igneousrock”(Footeet al. 1972:29),is alsopresent.

In the southwestpart of the plain, just north of theFort Kamehameharesidential
housingtract, thereis anareadesignatedasJaucasSeries,JaucasSandPhase.These
deposits,

consistof excessively drained,calcareoussoilsthatoccurasnarrow strips
on coastalplains,adjacentto the ocean. . .They developedin wind- and
water-depositedsandfrom coral andseashells.They arenearly level to
stronglysloping. . . In a representative pro�le [of theJaucasSandPhase]
the soil is singlegrain, palebrown to very palebrown, sandy, andmore
than60 inchesdeep.In many placesthesurfacelayer is darkbrown asa
resultof accumulationof organicmatterandalluvium . . .Permeabilityis
rapid. . . (Footeet al. 1972:48)

Revised Soil Designations The soil survey haslong served as backgroundfor ar-
chaeologicalwork at HickamAFB (DenhamandCleghorn1994;Dega1998;Robins
et al. 1999;Drolet 1999a,b; Roberts2000a,b). The soil survey designations,how-
ever, areoftengeneralizedandnot to betakenas�nal in all cases.For example,�eld
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observationsandprevious archaeological�eld anddocumentaryresearchby the au-
thor indicatethatsoilsat Fort Kamehamehaandthenorthwestregion of HickamAFB
designatedasMamalaSeriesare,in fact,veryunlikely to have developedin alluvium.
Contraryto thesurvey, thecoastalareasof Fort Kamehamehawere,previousto mili-
tary construction,almostentirelyJaucasSand.Constructionof batteriesandmilitary
housingat theturn of thecenturylikely includedthewholesalemovementof deposits
in somecasesand �lling in others. Stratigraphicinformation indicatesthat most, if
notall, of coastalFort Kamehamehais currentlycomposedof latehistoric�ll deposits
or native calcareoussand(HammattandBorthwick 1987c;Hammattet al. 1988;Dro-
let 1996). Thereis no evidenceof naturalterrigenousclays formed in alluvium, as
requiredfor MamalaSeries.Although recentconstructionin the easternpart of Fort
Kamehamehamighthaveapplied�ll materialssincethesoil survey, themilitary hous-
ing areain thewesternpart hasreceivedno appreciabledevelopment.A revisedsoil
designationfor the easternpart of Fort Kamehameha,basedon the stratigraphicevi-
dencecollectedto date,would replaceMamalaSeriessoilswith �ll landunderlainby
JaucasSand.

Anotherlargeregion in thenorthwestpartof HickamAFB, designatedasMamala
Seriesby Footeet al. (1972),appearsto have beenmisidenti�ed. The areais almost
certainlycomposedof importedterrigenous�ll. Thisareaincludesmostof theHickam
AFB housingarea,administrative of�ces andbuildings,andparadeground. Historic
mapsshow this areain the late1800sandearly1900sasconsistingof exposedlime-
stone(AndersonandBouthillier 1996:A-19,A-23). All availableevidenceindicates
thatthispartof theHālawa-Moanaluaplain,unlikethe�shpondandmarshareasto the
east,wasnot subjectto signi�cant alluvial deposition.A revisedsoil designationfor
NorthwestHickamwoulddescribetheareaascomposedof �ll landunderlainby Coral
Outcrop.

CoralOutcrop

Fill Sequenceand Origins Most of Hickam AFB is coveredby �ll consistingof
“material dredgedfrom theoceanor hauledfrom nearbyareas,garbage,andgeneral
materialfrom othersources”(Footeet al. 1972:31). Archaeologistsworking on the
plaingenerallyattributethesecalcareous�ll depositsto dredgematerialfrom theearly
1900swideningof PearlHarborentrance(e.g.AndersonandBouthillier 1996:A-4).

Thehistoryof �ll materialapplicationat HickamAFB is morecomplex thanthis,
however. The centralportion of Hickam AFB wasformedby at leastthreedifferent
�ll episodes,two of which post-date1938andoneof which pre-dates1938(�g. 4).
The�ll materialsthatpre-date1938maywell havederivedfrom PearlHarborentrance
dredging.To theeastof this,however, �ll materialswerelaid down after1938,making
themunlikely beearly1900sPearlHarborreefdredge.

At leastaportionof theland�lled after1938wasprobablyun�lled in 1943.A map
draftedin 1943by theWar Department(War Emergency Construction1943)recorded
theoriginsanddepositionallocationsof �ll materialsderivedfrom thedredgingof a
seaplaneairstripcomplex in Ke`ehiLagoon.Themapshows thesoutheasternpartof
theHālawa-Moanaluaplain with historic HickamField on the left andJohnRodgers
Airport on the right. As of 1943, the centralregion, which todayconnectsHickam
AFB with Honolulu InternationalAirport, wasnot �lled. The areais labeledas“Fu-
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Figure4. Geologicmap of the Hālawa-Moanaluaplain. Adaptedfrom Ralph M.
ParsonsCo. (1971,�g. 22). Notethattheroughoutlinesof Lelepaua�sh-
pondandthewestsideof Ka`ihikapu�shond areidenti�able anddescribed
in thekey as“former water-coveredareas.”
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tureProposedFill.” Judgingfrom thepresenceof railroadtrack,roadalignments,and
unchanneledstreams,it would appearthat �ll hadnot beenplacedin this areayet. It
alsoseemslikely thatthematerialeventuallycoveringthis areaderivedfrom dredging
of seaplaneairstripsor othernearbyareasandnot early1900sPearlHarborentrance.
Thesesourcesindicatethat�ll materialsfrom differentplaceswereappliedontheplain
overa long periodin severalepisodes.

Discussion

Thegeologyof theHālawa-Moanaluaplain is regionally variablewithin a framework
of nearly universalcalcareousbedrockand both terrigenousand calcareous�ll de-
posits.At its base,theHālawa-Moanaluaplainconsistsof anemergedlimestoneshelf.
This hasbeenapparentto observersasearly asthe 1800s,who describethe plain as
beingcoralcoveredwith occasionalgrasses(Tomonari-TuggleandDye 1999:5).Ac-
cordingto historicmaps,thisdescriptionappliesonly to thenorthwestpartof theplain
(AndersonandBouthillier 1996:A-19,A-21).

Prior to modernland�ll applications,variousdepositshave formedon the basal
coralshelf, two of which areespeciallyimportantto thearchaeologist.Theseinclude
theterrigenoussilty claysfoundin thenorthernportionof theplain,andthecalcareous
coastaldunesin theFortKamehamehaarea.Theterrigenousclaydeposits,whichaccu-
mulatedvia low-energy streamtransportfrom Makalapa,Āliamanu,andĀliapa`akai
craters,comprisethe northernpart of the plain andwerehistorically usedfor sugar
cane(Saccharumof�cinarum) cultivation. Thesesedimentsmayalsohave foundtheir
way onto the lowland marshesandpondsrecordedon historic maps(Monsarratnd).
Also importantis the complex of coastalduneswhich comprisemuchof the south-
ern coastalmargin. Thesesandydepositslikely developedasa resultof wave action
againstthe fringing reef oncepresentto the south. Today, mostof the coastaldunes
andinlandterrigenousdepositsarecoveredwith severallayersof �ll material.Muchof
this materialis calcareous,derivedfrom eitherthedredgingof PearlHarborentrance
or theseaplaneairstripin Ke`ehiLagoon(War Emergency Construction1943).Other
�ll materials,suchasterrigenoussilts andclays,arealsocommonandwereusedto
landscaperesidentialandadministrative areasof Hickam AFB. The terrigenous�lls
areeasilydistinguishablefrom naturallydepositedclaysby their typical stratigraphic
positionoverlayingcoral�ll. In sum,sedimentpro�les on theHālawa-Moanaluaplain
typically exhibit, from top to bottom:

• Modernor latehistoric�ll materials;

• Naturallydepositedterrigenoussilts in thenorth,sandydunedepositsalongthe
southerncoast,andcoraldetritusin thenorthwest;and

• Calcareoussand,gravel, andcobblesassociatedwith thebasallimestoneshelf.

Cultural Envir onment

A numberof similarorganizationalschemesfor describingelementsof theculturalen-§13–279–4(2)
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vironmentof theHālawa-Moanaluaplainhavebeenusedby archaeologists(Anderson
andBouthillier 1996;Drolet 1999b). Suchschemestypically distinguishseveral re-
latedcategoriesof phenomenaimportantto understandingthehistoryof land-useand
its effectson the plain. Theseoften includediscretehistoric structuressuchas�sh-
ponds,humansettlementsof variouskindsandantiquity, andarchaeologicallyde�ned
regionsof specialusesuchasburial grounds.Most of thesecategorieswerederived
from historicdocumentationandmapsof thearea.They areusefulfor helpingto pre-
dict thelocationandnatureof archaeologicalresourcesaswell asto interpretgeologic
changeswhichhaveoccurredsincewesterncontact.

Thissectionretainsthesegeneralcategoriesfor thehistoricalreview anddiscussion
which follow. Thecategoriesinclude:

1. Hawaiian�shponds;

2. Early historicsettlements;

3. Latehistoricsettlementsandindustries;and

4. Humanburial areas.

Hawaiian Fishponds

Theearlyculturalhistoriesof Hālawa andMoanaluaahupua`aarerichly documented
by AndersonandBouthillier (1996). Legendsdating to at leastthe late pre-contact
periodarepresentedin detail,asaretheobservationsof travelersandexplorersof the
eighteenthandearlynineteenthcenturies.Theseaccountstestify to theecologicaland
cultural importanceof theseahupua`a, andespeciallyof PearlHarborandits fertile
systemof streamsand uplands. Very rarely in theseaccounts,however, is speci�c
referencemadeto locationson the Hālawa-Moanaluaplain. The bulk of the tradi-
tionalHawaiianpopulationapparentlyresidedin andaroundthedrainagesfeedinginto
PearlHarborandon theterracedlowlandsnearby. It doesnot appearthattheHālawa-
Moanaluaplainwasconsideredsuitablefor largescalehabitationor agriculturaluseby
traditionalHawaiians.The�shpondsandsmallcoastalsettlementsthatappearonearly
historic mapsgive the bestcluesto traditionalHawaiian useof this area(Monsarrat
nd). Marineresources,principally the�shpondsandthefringing reef,werea primary
focusof traditionalHawaiianland-useon theplain.

Four pondswereoncelocatedon theHālawa-Moanaluaplain. Fromeastto west,
thepondsincludeKa`ihikapu,Lelepaua,Waiaho,andKeoki (table1). Thelargesttwo,
Ka`ihikapuandLelepaua,areknown to havebeenusedtraditionallyas�shponds.It is
not known whetherthesmallerpondsto the westwereever usedin this manner. By
1930,thesmallwesternpondshadbeencompletely�lled. Following constructionof
HickamAFB, HonoluluInternationalAirport, andresidentialhousingin thenorthern
cane�elds, LelepauaandKaihikapuwerealso�lled. Theinitial phaseof �lling appears
to havebeentheresultof naturalalluvial sedimentation,likely causedby construction
activities in thenorth. Thesecondphaseof �lling wasperformedby themilitary and
constitutesthepresentsurfaceof thecentralregionof theHālawa-Moanaluaplain.
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Table1. Fishpondson theHālawa-MoanaluaPlain.
Name SiteNumber Ar ea(ha)

,

Construction Elements
,

Ka`ihikapu 50–80–13–00081 104 1372m seawardwall with 3
outlets

Lelepaua 50–80–13–00082 134
,-,

Earthenand coral embank-
ments,seawardwall

Waiaho 50–80–13–00094 13 Coral andsandwalls and5
outlets

Keoki 50–80–13–00095 — Narrow wall of coral, rock
andsand

.

As reportedby McAllister (1933:93,101),unlessotherwisenoted.
.�.

As reportedby Cobb(1903).

FishpondBoundaries

Theboundariesof Ka`ihikapuandLelepaua�shpondsvaryconsiderablyon earlyhis-
toric maps.Thepondswerethe largeston theHālawa-Moanaluaplain andappearto
have shareda commonwall until at leastin 1915(Donn 1906;Monsarratnd, 1915).
After 1915,mapsshow bothpondsdecreasedin sizeby asmuchashalf. Thereason
for this apparentreductionin sizeis not known.

First, andmostsimply, it is possiblethat the pondsdid not in fact decrease,but
ratherthat thedifferencebetweenthe historic mapsis simply a re�ection of the way
the�shpondboundarieswerede�nedby differentcartographers.Wall remnantsshown
onbothMonsarrat(1915)andWarDepartment(1922)indicatethattheseawardbound-
arieswereoncewell de�ned. By 1930,muchof the landdirectly behindthewalls is
shown asmarshland.It maybesigni�cant thatDonn(1906)shows theentireareasur-
roundingLelepaua,Waiaho,andKeoki �shpondsasbeing�ooded at very high tide.
Tidal �uctuation might accountfor someof thediscrepancy betweenpondboundaries
of 1915and1930. Although Monsarrat(1915)andDonn (1906)show larger ponds
than later maps,thesemay have usedthe old �shpond walls and/orhigh tide pond
levels to de�ne pondboundaries.War Department(1922),detailedin otherrespects,
likely alsoshows thepondboundariesandsurroundingmarshesat a high resolution.

Paleoenvironmentalcoring nearthe boundariesof LelepauaandKa`ihikapu�sh-
ponds(AthensandWard1999b,a;Athensetal. 1997)yieldednoevidenceof �shpond
sediments,but only whatappearto bemarshdeposits.Becausethesecoresweretaken
neartheedgesof thepondsat their largestmappedextents,they might representmate-
rial from theperipheryor outsidethepondsproper. Furthertestingis requiredto de�ne
theboundariesof these�shponds.

As Tomonari-TuggleandDye (1999) note,by 1857 Hālawa ahupua`awassub-
let to rancherJamesDowsettwho rancattlethereuntil the late1800s.Following the
ranchingperiod, the northernpart of the plain saw agriculturaluseby the Honolulu
PlantationCompany. The 1930USGS,Ewa Quadranglemapis particularlydetailed
concerningtheextentof sugarcanecultivationontheplain. Thesugarcane�elds extend
to thenorthernboundaryof Lelepaua�shpond andencompasstheentireinland third
of whatis now HickamAFB. Historicperiodcattleranchingandsugarcanecultivation
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typically destabilizesoils, increasesiltation,andgenerallyhastennaturalerosionpro-
cesses.Documentaryevidenceof nineteenthcenturysiltationof nearbyPearlHarbor
illustratestheoftendramaticeffectsof grazingandcultivation:

Thelochsor lagoonsof PearlRiverwerenot thenasshoalasnow [1901].
Thesubsequentoccupationof theuplandsby cattledenudedthecountryof
herbage,andcausedvastquantitiesof earthto bewasheddown by storms
into thelagoons,shoalingthewaterfor a longdistanceseaward.No doubt
theareaof deepwaterandanchoragehasbeengreatlydiminished.(Bishop
1901:87,88)

Theprecedingdiscussionhasfocusedon LelepauaandKa`ihikapu�shponds,but
mostof the issuesapply alsoto the muchsmallerWaiahoandKeoki �shponds. The
boundariesof thesepondsalsodiffer on historic maps. Waiaho�shpond commonly
appearswith anopeneasternboundaryandlikely �uctuatedin sizebasedon tidesand
annualprecipitation.This �shpondwasalsoknown asQueenEmma'sPond,dueto the
factthatQueenEmmamaintaineda residenceon thenearbysouthwestcoast.Interest-
ingly, bothDonn(1906)andMonsarrat(nd)show aroadrunningthroughthecenterof
Waiaho�shpond indicatingthat it wasnot a barrierto travel in thelatenineteenthand
early twentiethcenturies.In any case,Keoki �shpond was�lled by 1930(McAllister
1933:101). By the 1940s,all otherpondson the Hālawa-Moanaluaplain werealso
�lled.

Early Historic Settlements

Although the Moanaluasideof the plain wascomposedpredominantlyof �shponds
andmarshlands,theHālawa sidecontaineda numberof smallsettlementswhich were
eitherabandonedaslandpassedto federalownership,or evolvedinto smallworkmen's
townssuchasWatertown. TheseearlysettlementsincludeHalekahi,Holokahiki, and
anunnamedsettlementbetweenthem(AndersonandBouthillier 1996:21,�g. 4). No
accountsthatdescribethesesettlementshavebeenlocated,althoughit canbeassumed
that residentsharvestedmarineresourcesaspartof their subsistence.They mayalso
have tendeda �shpond oncelocatedoff BishopPoint(Stokes1909). Therewerealso
historically recordedsettlementson the Moanaluaside of the plain. Theseinclude
Poi Village and Kumumau. Residentsof thesesettlementsprobablytendednearby
LelepauaandKa`ihikapu�shponds(Dorrancend:4).

Late Historic Settlementsand Industries

In additionto the traditionalHawaiiancomponentof theHālawa-Moanaluaplain are
several poorly documentedlate historic settlementsassociatedwith variousagricul-
tural, industrial,andmilitary operations.Chief amongthesewasWatertown, estab-
lishedin 1908.Watertown functionedpredominantlyasahousingsettlementfor work-
ersdredgingPearlHarbor. Workerson theprojectwereof variedethnicity including
Russian,Hawaiian, andJapanese.By the 1930s,with the patronageof nearbyFort
Kamehamehamilitary personnel,Watertown becamenotoriousfor its gamblingand



16 CHAPTER2. BACKGROUND

night life. This lasteduntil 1935whenconstructionof air�elds beganfor HickamAFB.
No de�nite archaeologicalremainsof Watertown haveyetbeenrecovered.Demolition
and �lling associatedwith baseconstructionappearto have obliteratedmost physi-
cal remains.Historic mapsindicatethata complex infrastructureincludingnumerous
roads,houses,andbuildingsonceexisted.

Although no surfaceremainsrelatingto Watertown arepresenttoday, residential
structureswerepresentaslateas1940.An historicaerialphotographtakenon 3 May
1940shows a groupof structuresalongthe coastjust north of BishopPoint (�g. 5).
Judgingfrom their locationsandorientations,thesestructurespre-dateHickamField
construction.They alsocorrespondto a Watertown-eraneighborhoodlocatedon the
siteof formerHalekahisettlement.Thesestructuresappearto bethe last remnantsof
historic Watertown. It is alsoconceivablethat they bearsomerelation to Halekahi,
althoughmoredocumentaryevidenceis neededto supportthisspeculation.In addition
to thestructures,vestigialWatertown roadscanbe discernedon the1940aerialpho-
tograph.As constructionof HickamField,andlaterHickamAFB, proceededover the
next two decades,all traceswould disappear.

Figure5. Aerial photographof HickamField,3 May 1940.

Anothersettlementon the Hālawa-Moanaluaplain wasPu`uloacamp. This was
alsoa workers' housingareaandsupportedthesugarcaneplantationsadjacentandto
thenorth. No evidenceof Pu`uloacamphasbeenfound to date,althoughthis might
bedueto thefactthatlittle archaeologicalwork hasbeendonein its vicinity. Historic
aerialphotographsshow that the remainsof Pu`uloacamp's infrastructurewerestill
visible in Januaryof 1937(�g. 6). Vestigesof cane�eld roadsarevisible in several
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locations,asis theformerroadto Fort Kamehameha.By 1937,almostall of thestruc-
turesandinfrastructureassociatedwith Pu`uloacamphadbeendestroyedandthenew
HickamField roadsystemlaid out.

Figure6. Aerial photographof HickamFieldunderconstruction,January1937.

Anothersettlementcomplex, Fort Kamehameha,wasestablishedon the western
coastof theplain in theearly1900s.This involvedconstructionof a seriesof coastal
defensebatteriesandmilitary housingto protecttheentranceto thenew PearlHarbor
naval facility. Theresidentialanddefensivestructuresarestill largelyintacttoday. This
military complex wasconstructedon thesitesof theformerHolokahikisettlementand
QueenEmma's residence.

Prior to constructionof the Fort Kamehamehahousingand batteries,a country
retreatfor QueenEmmawaslocatedon this coastalstrip. It is thoughtto have been
somewherein the southwestcornerof the presentFort Kamehameha(Andersonand
Bouthillier 1996:A-56).As discussedin moredetailbelow, theFort Kamehamehaarea
is alsoa traditionalHawaiianburial ground.

Salt works werelocatedon the peripheriesof two of the former �shponds. One
salt works was locatedat the northwestendof Ka`ihikapu�shpond in its surround-
ing wetlands.The other, in operationaslateas1888,waslocatedabout800 ft. from
Lelepaua�shpond. The natureof the salt industryanddatesof operationof the salt
workshavenotbeenreportedby previousinvestigators.Theseoperationsandtheir re-
mainswereeitherburiedor obliteratedduringmilitary andcivilian airstripconstruction
in themiddlepartof thetwentiethcentury.
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Human Burial Ar eas

Humanremainshave beenfound in a fairly localizedcoastalsegmentof theHālawa-
Moanaluaplain. The areaknown today asFort Kamehamehais the focal point for
traditionalHawaiianburialsat HickamAFB. Inadvertentdiscoverieshave beenmade
theresince1975(Watanabe1991;ShunandSchilz1991;Drolet1996,1999a,b,2001).
Themostextensiveandwell documentedsetof remainswasrecoveredduringfour �eld
projectsneartheWasteWaterTreatmentPlantatthenorthernendof Fort Kamehameha
(Drolet1996,1999a,b, 2001).Eighty-sevenindividualswererecordedduringthefour
phasesof work. Associatedgrave goods,whenpresent,rangedfrom traditionalpre-
contactmaterialsto historic-eraglassbeadsandbuttons.

/10

C datesindicatethat this
areawasusedfor humanintermentfrom at leastA.D. 1450to A.D. 1900. Isolated
remainsfrom thesouthernportionof Fort Kamehameha(Streck1988)have alsobeen
reported.

Discussionand Summary

The Hālawa-Moanaluaplain hasundergonemajor changesin land-useover the past
two hundredyears.Early documentaryrecordsof traditionalHawaiianuseof thearea
arevirtually silent. The bulk of the populationsof Hālawa andMoanaluaahupua`a
residedin areassurroundingtherich drainagesfeedingPearlHarbor. Thepresenceof
a complex of �shponds,coastalburials,andculturaldepositionattestto theexploita-
tion of marineresourcesandsmall-scalehabitation.Apart from marineresources,the
plain seemsto be a marginal environmentfor subsistenceactivities. The calcareous
soilsof thenorthwestaretoowell drainedto supporta fertile A-horizondevelopment,
and low precipitationcombinedwith an exceptionallyhigh solar radiationintensity
make agriculturea dif�cult enterprise.It is thereforelikely thatpre-contactuseof the
plain did not deviategreatlyfrom the patternobservedat contact.That is to say, the
plain supportedonly smallsettlementsalongits coastalfringe. Inhabitantsof theset-
tlementsexploiteda varietyof local marineresourcesandmaintained�shponds. The
unconsolidatedsandsof thesouthwesternshorelineduneswereusedfor burial.

The decadesimmediatelyfollowing contactprobablysaw little changeto tradi-
tional land-use.By themid-1800s,however, cattleweregrazingnorthof theHālawa-
Moanaluaplain andmayhave encroachedon its northernperiphery. Also in themid
to late1800s,saltworkswereput into operationto supplythewhaling industry. Two
wereconstructed;oneon thewestsideof Lelepaua�shpond andoneon thenorthwest
sideof Ka`ihikapu�shpond.

It maybesigni�cant thatQueenEmmamaintaineda residencehereexpresslyfor
the“freedomandquiet” theplaceoffered(AndersonandBouthillier 1996:A-47).She
describesthe areain 1883asbarrenandvirtually treelesswith a populationconcen-
tratedon thecoast(AndersonandBouthillier 1996:A-47).By this time,Pu`uloacamp
hadbeenestablishedto supportthegrowing sugarcaneoperationson thenorthernpart
of theplain. Soonafter, Watertown andFort Kamehamehawereestablished.Fromthe
early 1900son, military useincreasinglydominatedthe Hālawa-Moanaluaplain and
culminatedin theconstructionof presentdayHickamAFB.
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PreviousAr chaeology

Archaeologicalwork on the Hālawa-Moanaluaplain before1993is presentedin de-
tail by AndersonandBouthillier (1996:A-83–A-115). Archaeologicalinvestigations
between1994and1998aresummarizedby Tomonari-TuggleandDye (1999). The
following accountdraws on theseauthorsbut also includesreviews of many of the
originalworks.Despitethenumberof differentandoftendestructivehistoricland-uses
occurringontheHālawa-Moanaluaplain,therearestill areaswhichretainintegrity and
thathavehigh potentialfor signi�cant culturaldeposits.

Thehistoryof concertedarchaeologicalinvestigationon theplain datesbackonly
to themid 1980s.Beforethis,anumberof investigatorsincludingCobb(1903),Stokes
(1909),andMcAllister (1933)hadrecordedsitesontheHālawa-Moanaluaplainaspart
of broadersurvey projectsfocusedprimarily on large-scalearchitecturalfeaturessuch
asheiau, stonewalls, and�shponds. Cobb(1903)notedthat Lelepaua�shpond had heiau

beenmostly �lled andanotherunnamed�shpond waspartially �lled. Ka`ihikapuand
Waiaho�shpondswereasyet un�lled. Stokes(1909) learnedfrom local informants
thata walled �shtrap wasoncein operationat BishopPointon theeastbankof Pearl
Harborentrance.It hadbeenabandonedbeforethememoryof thenative informants
andthestoneswerereportedlyusedto constructa pier nearBishopPoint. McAllister
(1933) describesKa`ihikapu �shpond, Lelepaua�shpond, Waiaho�shpond, Ke`oki
�shpond,andPapiolua�shpond locatedoppositeWaipi`o peninsula.

Site82. Lelepaua,a largeinland�shpond, in Moanalua.It is “332 acres,
mostly�lled, ” accordingto Cobb. . .Thewallsarecoralandearthembank-
ment,10 feetor morewide. Thepondwasbuilt by Ka`ihikapu-a-Manuia
. . . , and accordingto Dibble . . .was the placeat which CaptainBrown
obtainedsalt.

Site94. Loko Waiaho,known asQueenEmma's pond,waslocatednear
Watertown. Thewalls wereof coralandsand,6.5 feetwide, 2 feethigh,
with � veoutlets(makaha). It coveredanareaof 32acres.

Site 95. Loko Ke`oki wasa pondnearthe presentsite of Watertown in
Halawa. It hadnarrow wall of coralrockandsand.It hasbeen�lled in.

Site96. Papiolua�shpond waslocatedin Halawaoppositethetip of Wai-
pio Peninsula.It wasa small pond,about1 acrein areawith a wall 150
feet long, 4 feet wide and high. Therewere no outlet gates(makaha).
(McAllister 1933)

No furtherarchaeologicalwork wasdoneontheHālawa-Moanaluaplainuntil 1986
whenarchaeologicaltestingprojectsbeganatFort Kamehameha(Hammattetal. 1986;
HammattandBorthwick 1987b,c, d, a; Hammattet al. 1988). Initial work on a pro-
posedwatermainreplacementin thenorthwesternpartof thefort recoveredgley. The
gley wasinterpretedasa �shpond sediment,possiblyWaiaho�shpond,andreturneda

2�3

C dateof cal A.D. 1340–1650(Hammattet al. 1986). A few traditionalHawaiian gley

artifactswerealsorecovered,including a possibleshell �shhook andpolishedbasalt
beadsor sinkers. Historic-eramaterial,including metal,nails, ceramics,glass,shell
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buttons,and bottleswas also unearthed.Thesematerialscamefrom only a few of
the67 0.25m

4

testtrenches,which wasinterpretedasindicatinganabsenceof exten-
sive prehistoricor historic occupationof the Fort Kamehamehaarea(Hammattet al.
1986). Four subsequentprojectsin the easternpart of Fort Kamehameha(Hammatt
andBorthwick 1987b,c, d, a), during which 60 test trenchesandaugerholeswere
excavated,seemedto supportthis conclusion.No pre-contactdepositswererecorded
exceptfor gley interpretedasevidenceof historic�shponds(HammattandBorthwick
1987a).Work onaproposedapronaddition(HammattandBorthwick1987d)produced
only metal,glassandceramicartifactsdatingto the1920sand1930s.Theothertwo
projectsproducedno traditionalHawaiian or historic perioddeposits(Hammattand
Borthwick1987b,c).

In 1988,work on thewatermainprojectrecommencedwith monitoringof an875
m trenchthroughthe northwesternpart of Fort Kamehameha(Hammattet al. 1988).
Again,no traditionalHawaiianor earlyhistoricremainswerefound.Gley correspond-
ing to thegley observed in 1986wasdiscovered.Anothersampleof thedepositwas
datedandreturneda daterangeof cal A.D. 1385–1655.Thedepositwasagaininter-
pretedasevidenceof Waiaho�shpond. However, historicmaps(Donn1906;Monsarrat
nd)placeWaiaho�shpondwell to thenortheastof thegley. Interpretationof thegley as
�shpond sedimentshasbeencontradictedby theresultsof subsequentarchaeological
investigations(Drolet1996;KennedyandDenham1991).

Also in 1986,Watanabeconductedsurvey andtestingin theeasterninlandpartof
Fort Kamehameha(Watanabe1986).Thework producedanumberof historicmilitary
structuresaswell assedimentsindicative of a pondedmarshenvironment. Fishpond
sedimentswere not found. In 1988, humanremainswere inadvertentlydiscovered
underQuarters#14in theFort Kamehamehahousingarea(Streck1988).Four individ-
ualswereeventuallyunearthed.In 1991,investigationsin thenorthwesternpartof Fort
Kamehamehaproducedanotherburial, an adzepreform,anda polishedadze(Shun
andSchilz1991).Also thatyear, survey andtestingwereconductedfor theMIDPAC
T-1 Network project(Watanabe1991). Eight augersamplesreturnedno evidenceof
cultural deposition,including �shpond sediments.Later monitoring of trenchesfor
the �ber -optic cablerunningfrom the inland northeasternpart of Fort Kamehameha
to the northwesternpart of Hickam AFB producedno cultural materialsor �shpond
sediments(KennedyandDenham1991).

Testingandmonitoringat thewastewatertreatmentplant locatedin thenorthwest
cornerof Fort Kamehameha(Drolet 1996,1999a,b, 2001)between1992and1994
yielded 87 individual setsof humanremains,numerouspit features,and traditional
Hawaiian cultural materialsincluding charcoal,animal bone,and thermally altered
rock. Materialassociatedwith thethermallyalteredrock returnedanagerangeof cal
A.D. 1200–1550.Historicmaterialwasalsoabundantandincludedbottles,metal,and
ceramicsdatingto thelatenineteenthandearlytwentiethcenturies.Earlyhistoricarti-
factsdatingto the1800swerealsorecovered.These�ndings con�rm thatthenorthwest
partof Fort Kamehamehacontainsburiedculturaldepositsfrom thetraditionalHawai-
ian andhistoricperiods.Humanremainsin the formerdunesandsarenumerousand
indicatetheimportanceof theareafor traditionalHawaiianburial.

Archaeologicalwork in thelate1990sincludedmonitoringprojects(Carlson1997;
Erkelens2000;Magnuson2001;DesiletsandMagnuson2001),aswell asseveralpale-
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oenvironmentalcoringprojects(Athensetal. 1997;AthensandWard1999a,b). These
projectsexpandedthearealcoverageof archaeologicalinvestigationsat HickamAFB,
and provide a more generalpicture of the distribution of historic remainsthan can
bediscernedfrom theprevious investigationswhich werefocusedon theFort Kame-
hamehaarea.

Recentmonitoringprojectshave discoveredfew traditionalHawaiianculturalde-
positsin areasoutsideFort Kamehameha.Monitoringof ManuwaiCanaldredgingpro-
ducedno cultural remainsor deposits(Carlson1997)in excavationsthatwerelargely
con�ned to recentdepositswithin the canal. Removal of four undergroundstorage
tanksyieldednoculturaldeposits(Erkelens2000).Moreextensivemonitoringprojects
by Magnuson(2001)andDesiletsandMagnuson(2001)likewiseturnedup little evi-
denceof culturaldeposition,exceptfor possibleLelepaua�shpond sedimentsat UST
site1818B.

Recentpaleoenvironmentalinvestigationsat Hickam AFB (Athens et al. 1997;
AthensandWard 1999b,a) extractedsedimentcoresfrom areassuspectedto be on
or near�shponds. The TRACON andVault-X coreswere suspectedto be nearthe
southwesternboundaryof Ka`ihikapu�shpond (Athenset al. 1997;AthensandWard
1999a).No evidenceof �shpond sedimentswasrecovered,however. Marshsediments
consistentwith the natural landscapeshown on 1930smaps,however, are present.
Coresfrom the vicinity of Lelepaua�shpond also returnedno evidenceof �shpond
sediments(AthensandWard1999b).

Two signi�cant �nds have beenmadein recentyears.Both wereintact traditional
Hawaiianculturaldeposits(DegaandFarrell1999;Desilets2002).The�rst wasin the
westernpartof HickamAFB, in themotorpoolandaircraftparkingapronareas(Dega
andFarrell 1999).Althoughtheseareasarein thevicinity of historicWatertown, his-
toric remainswerenot found. Instead,excavationproducedintacttraditionalHawaiian
depositscontainingearthoven features,postmolds,shell�sh, �sh bone,�re cracked
rock,volcanicglass�ak es,andoneshelladzefragment.Onedatedfeaturereturneda

5�6

C daterangeof A .D. 1720–1820.
The secondtraditionalHawaiian cultural depositwas found in an explosive ord-

nancedisposalareanorth of WorchesterAvenue(Desilets2002). The depositwas
intact,thoughdiscontinuous,andhasbeendesignatedsite50–80–13–6406. Threepit
featureswererecordedandsampledwithin two widely separatedexposuresof thede-
posit. Thesouthernexposureproducedtwo distinct features,eachof which contained
substantialamountsof thermallyalteredcoral/limestone,charcoal,andsmallamounts
of faunalandmarineinvertebrateremains. A samplefrom oneof thesefeaturesre-
turneda calibrateddaterangeof A .D. 1478–1664.The singlenorthernfeaturealso
containedthermallyalteredcoral/limestone,charcoal,andsmallamountsof faunaland
marineinvertebrateremains.A charcoalsamplefrom this featurereturnedacalibrated
daterangeof A .D. 1306–1452.

PredictiveModel

A predictivemodelfor archaeologicalandhistoricalresources(AndersonandBouthil-
lier 1996:A-116)guideshistoricpreservationreview of undertakingsat HickamAFB.
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Themodelis basedontheresultsof archaeologicalprojectsanddocumentaryresearch,
andde�nes threelevels of probability for �nding archaeologicalor historic remains:
high, moderate,and low. Theseprobability levels areorganizedinto regional zones
(�g. 1). This regionalbreakdown, in conjunctionwith theestimatedlocationsof his-
toric settlements,landscapefeatures,andpreviousarchaeologicalprojects(Anderson
andBouthillier 1996:17,21,23),hasprovenespeciallyusefulfor investigatorsworking
at HickamAFB.

Sincethedevelopmentof thepredictivemodel,a greatdealof new archaeological
work hasbeendonein areasdesignatedashigh andmoderateprobability. Theresults
of this work canbeusedto evaluatethesuccessof thepredictivemodel.

The bulk of modernarchaeologicalresearchon the Hālawa-Moanaluaplain has
focusedon the Fort Kamehamehaarea. Testingandmonitoringtherehave produced
abundantpre-contacthumanremains,traditionalHawaiianculturaldeposits,earlyhis-
toric remainsanddepositsfrom latehistoricmilitary occupation.By comparison,other
areashaveproducedlittle culturaldepositionotherthanHickamAFB construction�ll.

Findingsfromninerecentprojects(Athensetal.1997;AthensandMagnuson1998;
AthensandWard1999b,a;DegaandFarrell1999;Carlson1997;Erkelens2000;Mag-
nuson2001;Desilets2002),givesomeindicationof thesuccessof thepredictivemodel
for archaeologicalresourcesoutsidetheFort KamehamehaArea (�g. 7). No historic
siteswere found in the low probability zone,aswould be expectedfrom the model.
The high and moderateprobability zones,however, with some33 excavation sites,
show only two con�rmed traditionalHawaiiansitesalongthecoastalmargin andone
possiblehistoricsite in thenorth. Fromtheseresults,it is clearthat themodelmight
over-predicthistoric sitesin the regionsonceoccupiedby Watertown andthe tradi-
tional Hawaiian�shponds. It is alsoclearthattraditionalHawaiiandepositionis most
prevalentalongthecoastalmargin, evenoutsideFort Kamehameha.

Thereare several possiblereasonsfor the negative resultsin the central region.
First, the lack of positive resultsmight be a function of sampling; therehave been
relatively few, small-scaleexcavationsover the large centralareaclassi�ed as high
probability. Second,the predictive model might underestimatethe degreeto which
cultural depositsweredestroyed during baseandair �eld construction,especiallyin
thecentralandnorthwesternpartsof HickamAFB.

Someideaof thedegreeof disturbanceinvolvedin constructingHickamField can
be obtainedfrom historic photographs.Runway constructionin 1937, for example,
set foundationsthat extendwell into the corallinesubstrate(�g. 8). The destruction
of historic or traditionalHawaiian featuresin suchan areawould appeartotal. Since
runwaysencompassa major part of the centralandeasternpartsof Hickam AFB, it
maybeinferredthatsubstantialportionsof theformer�shpondshavebeendestroyed.

Thepredictive modelmight have overestimatedtheprobabilityof �nding archae-
ological resourcesin northwesternandcentralHickam AFB. Archaeologicalresults
indicatethat the modelaccuratelypredictsa high probability of cultural depositsin
thecoastalareas.Its successin predictingarchaeologicalresourcesin otherhigh and
moderateprobabilityareasawaitsfurthertesting.
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Figure7. Resultsof recentarchaeologicalinvestigationsat HickamAFB. Adapted
fromTomonari-TuggleandDye(2000,�g. 5). Sources:Magnuson(2001);
Athenset al. (1997); Athensand Magnuson(1998); Athensand Ward
(1999a,b); Carlson(1997);Erkelens(2000);DegaandFarrell (1999);De-
silets(2002).
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Figure8. Photographof runwayconstructionat HickamField in 1937.



Chapter 3

Field Methods

Archaeologicalmonitoringtook placewithin the context of a hazardouswasteoper-
ation. Eachday prior to �eldw ork, the archaeologicalmonitor attendeda safetyand
work planmeetingwith engineersinvolvedwith theundertaking.At the �rst of these
meetings,andsubsequentmeetingsasnecessary, thearchaeologicalmonitorexplained
thepurposeof archaeologicalmonitoring,theauthorityof thearchaeologicalmonitor
to halt remediationactivities, andthe conditionsunderwhich sucha decisionwould
be made. Field procedureswerediscussedat thesemeetingsso agreementcould be
reachedoncoordination,communication,andscheduling.

Field Recordingand Sampling
§13–279–5(5)

Field recordingandsamplingwasdirectedtoward the researchproblemsenumerated
in the AMP (Desilets2001b). They areintendedto mitigateany potentiallyadverse
effectsto historic properties.Standardsof documentation,recording,andanalysisof
features,soil andsedimentpro�les, andartifactsaccordwith theSecretaryof the In-
terior's Standardsand Guidelinesfor Archaeological Documentation. Accuratemap
locationsof stratigraphicpro�les andarchaeologicalfeatures,deposits,andartifacts
wererecorded.

The�rst threeitemsin thefollowing list areintendedto providebasicstratigraphic
datarelevantto thereconstructionof landsurfacesin theprojectareain suf�cient detail
to make possiblecorrelationof landsurfaceswith informationfrom earlytopographic
mapsand with information from pastor future archaeologicalprojects. Items four
throughten areintendedto addressthe problemof long term useof a stablesurface
andtheassociateddif�culties of inferring useandoccupationalhistory. The�nal item
addressesthepossibilityof testexcavationscarriedout in undisturbedculturaldeposits.

1. The archaeologicalmonitor recordedall stratigraphicpro�les with cultural re-
mainsor features;stratigraphicpro�les wheresampleshave beentaken; and
pro�les wherethereis a sedimentarychangeor nonconformitythat, in thepro-
fessionaljudgmentof the archaeologicalmonitor, containsinformationimpor-
tantfor theresearchproblemsenumeratedin theAMP.

25



26 CHAPTER3. FIELD METHODS

2. Thearchaeologicalmonitormaintaineddetailednotesonexposureswhosestrati-
graphicpro�les werenotdrawn.

3. Thelocationsof stratigraphicpro�le drawingsandphotographswererecorded.

4. All culturaldepositswereexaminedin the�eld for:

(a) Evidenceof micro-strati�cationandotherdatarelevantto theevaluationof
depositionalhistory;and

(b) Evidenceof disturbance,irregularity, or boundaryconditionsthat might
indicateculturalactivities.

Suchevidencewasrecordedin thepro�le description.

5. All depositswereexaminedfor cultural itemsandthestratigraphicpositionsof
theseitemsnoted.Notationincludesreferenceto theestimatedageof theartifact
andhow this agemight indicateeitherdisturbanceto a depositof differentage,
or theageof thedeposititself. In particular, evidencefor nineteenthcenturytra-
ditional Hawaiianoccupationwasnoted,aswell asevidencefor earlytwentieth
centurymilitary, commercialsugarcane,or otherusesof theland.

6. Featureswererecordedwith attentionto stratigraphicpositioning,particularly
their positionof origin.

7. Pro�le descriptionsincludeappropriatetechnicalinformation(in conformance
to standardsestablishedby theU.S.Soil ConservationService),aswell as�eld-
basedinterpretationof depositionalhistory.

8. Thestratigraphicpositionsof samplescollectedfrom pro�les, includingartifacts,
featurecontents,sediments,anddatingmaterialswererecorded.

9. Sedimentandfeaturecontentsampleswerecollectedfor laboratoryprocessing
astotal unitswithoutscreening.

10. Samplesfor dating and paleoenvironmentalanalysiswere collectedfrom the
smalleststratigraphicunitspracticable.

Inadvertent Discovery of Human Remains

Specialproceduresapplicablein the event that HumanRemainswere inadvertantly
discoveredcanbe found in the AMP (Desilets2001b:33). No humanremainswere
discoveredduringarchaeologicalmonitoring.
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Results

Thissectionpresentstheresultsof archaeologicalmonitoringof excavationsat38UST
sites.Nineteenof thesesiteswerelocatedin a relatively con�ned areadesignatedhere
asthe EOD/MS area. UST sitesin the EOD/MS areawill be discussedin their own
section.Following this, theremaining19UST sites,locatedthroughoutHickamAFB,
arereported.

Within the main sectionsare subsectionswhich documentrelevant undertaking
activities andmonitoring resultsfor the individual UST locations. Includedarede-
scriptionsof thelocationof theUST site,local terrainandvegetation,a representative
sedimentdescriptionfor thesiteor multiple descriptionsif necessary, photographs,a
descriptionof culturaldepositsencounteredandactionstaken,and�nally , a determi-
nationof theeffectof theundertakingonhistoricresourcesat thelocation.

EOD/MS Ar ea

TheEOD/MSareais locatedin thesouthwesternpartof HickamAFB, northof Worch-
esterAvenueandsouthof taxiwayB (�g. 9). Theareais namedfor a fencedmunitions
storagefacility andanembankedexplosiveordnancedisposal(EOD) areanearwhich
many of theUST sitesarelocated. In additionto theUST siteslocateddirectly with
thesefacilities, therearealsoa numberof UST sitesin a semi-woodedkiawegrove
northof theEODareaandarounda hazardouscargoparkingapronnorthof themuni-
tionsstoragearea(�g. 9).

GeneralStratigraphy

Excavationin theEOD/MSarearevealeda threelayerstratigraphicsequence.Layers
weredesignatedconsistentlyin eachof theexcavations,sothatlayerI at oneUST site
correspondsto the samestratigraphicunit as layer I at anotherUST site. Sublayers
within thethreeprimarylayersaresomewhatvariable,however, andtheseweredesig-
natedwithout referenceto sublayersat otherlocations.Thus,sublayerIa at oneUST

27
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Figure9. UST sitelocationsin theEOD/MSarea.

site doesnot necessarilycorrespondto thesamestratigraphicunit assublayerIa at a
differentUST site.Both,however, would bein thesameprimarylayer, layerI.

The threeprimary layersrecordedwithin the EOD/MS areaaredescribedasfol-
lows:

Layer I The uppermostlayer in the sequenceconsistsalmostexclusively of recent
historic�ll. LayerI waspresentat all UST sitesin theEOD/MSarea.Although
predominantlycomposedof �ll, somelayer II alluvial sedimentsappearto be
mixed with layer I at the lower boundary. Mixed layer I andII sedimentsare
includedwithin thelayerI designation.

As many as� ve distinctsublayersoccurin layer I. Sedimenttypesvary consid-
erablyfrom verypalebrown corallinesandandgravel to darkbrown terrigenous
silt with somecorallineinclusions.

LayerI �ll wasdepositedsometimeafter1943(seechapter2). Thereis,however,
evidencethat the �lling involved at leasttwo major episodes.The �rst likely
occurredsoonafter 1943andconsistsof corallinerubblecappedwith a stony
terrigenoussilty clay. UST standpipesat several siteshave beenobserved to
extend just above this sublayer;a clear indicationthat it wasoncethe ground
surface.Thissurfacewasusedfor earlymilitary facilitiesconstructionassociated
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with theUSTs.At somepoint, thefacilitiesin theEOD/MSareafell into disuse.
Thesecond�ll episode,possiblycomprisingmaterialfrom dredgingassociated
with reef runway constructionin the late 1960sand early 1970s,coveredthe
USTstandpipesandtheolder�ll surface.Fill layersassociatedwith thisepisode
constitutethepresentsurfacein theEOD/MSarea.

Layer II This layeris anaturallyformedalluviumconsistingof terrigenoussilty clay.
Prior to latehistoric�lling, layerII wasthegroundsurfaceovermuchof central
Hickam.Fromthereview of aerialphotos(seechapter2), it is clearthatlayerII is
a recentalluvial deposit,likely resultingfrom acceleratederosionof terrigenous
sedimentsfrom formersugarcaneland.

LayerII is remarkablyhomogeneousin composition.Thedepositcontainsonly
very �ne rootletsandvery few sandgrains. Layer II exhibits two distinct sub-
layers. SublayerIIa is a uniform darkbrown silty clay. This sublayeris found
at all UST sitesin theEOD/MSarea.SublayerIIb, a darkgrayto darkgreenish
gray silty clay, is texturally andcompositionallyidentical to IIa, but dueto its
proximity to thewatertable,hasbecomegley. SublayerIIb developswhenever
layerII extendsbelow thewatertable.

Layer III This layeris a naturallydepositedcorallinepaleosol.Judgingfrom historic
aerialphotographs,layer III mayhave constitutedthegroundsurfaceaslateas
1937.

Thereareseveralpossiblesublayerdivisionswithin layerIII. A paleoA-horizon
is presentto the south,along with gley and non-gley components.Layer III
depositstypicallygradedownfromaslightlysandysilt to apoorlysortedmixture
of gravel, sand,andsilt. The calcareousmaterialcomprisinglayer III initially
formedasoffshorereefsduringtheseriesof sealevel highstands(seechapter2).
Wave actionduring andfollowing subsidenceof the high standsproducedthe
silts, sands,andgravelsfoundacrossmuchof HickamAFB today. Low energy
alluvial transportis probablyresponsiblefor thesandysilt depositswhichoverlie
themorepoorlysortedgravels,sands,andsilts. Sedimentsaretypically greenish
grayand,whennotgley, arelight yellowishbrown.

Layer III almostalwaysbegins at or beneaththe water table. Often its upper
boundarymarksthetopof thewatertable.This indicatesthatthepreviousland-
scapeon this part of Hickam AFB consistedof a low-lying marshland. This
agreeswith historicmapsanddescriptionsof thearea.

UST Site 503

UST site 503 is locatedin the southeasternpart of Hickam AFB. It is just north of
WorchesterAvenue,in thesoutheastcornerof a fenced�re trainingarea(�g. 9). Lo-
cal terrain is �at andlevel with grasses,shrubs,andkiawetreessurroundingthe site
(�g. 10).

Exploratoryexcavationat UST site503resultedin thediscoveryof oneUST. The
UST wasfully excavatedandremovedfrom thepit. Subsequently, contaminatedsed-
imentswereremovedfrom thesidewalls andbaseresultingin a 5.1 m long by 3.9 m
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Figure10. UST site503with WorchesterAvenueandMamalaBay Golf Coursein
background.

wide pit. Thepit extendedto a maximumdepthof 130cm below surface.Thewater
tablewasencounteredat97cm.

Stratigraphywasrecordedfor thewestwall of thepit andincludedthreeprimary
layers(table2, �g. 11). Theupperlayer, layerI, was�ll andconsistedof threedistinct
sublayers. SublayerIa was a mixture of coralline and terrigenoussediments,sub-
layerIb waspurecorallinesandandgravel, andsublayerIc wasa reddishterrigenous
gravelly clay. Below the �ll waslayer II, a homogeneouslayer of recentlydeposited
alluvial clay. The lower 4 cm of layer II wasbelow the watertable. The �nal layer,
layer III, was coralline silty sand. This layer constitutesthe original native surface
materialprior to mid 1900salluviationand�lling.

Pipingassociatedwith theUST wasfoundin the�ll layersandextendingslightly
into layer II. Otherwise,no culturalmaterialwasobservedduringexcavationandre-
moval of sediments.

Excavationof onelargepit at UST site503producedno evidenceof earlyhistoric
or traditionalHawaiianculturaldeposition.Intactnative sedimentswereencountered,
however, andappearto have beencappedby modern�ll. The intact native coralline
sedimentsareinterpretedaspartof theformer lowlandmarshsouthof Lelepaua�sh-
pond.Sedimentsbelow the�ll appearundisturbed.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site503
becausenohistoricsiteswerepresent.
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Table2. Sedimentdescriptionsfor westwall, UST site503
Layer Depth (cm) Color Description Interpretation
Ia 0–15 10YR 5/3 Brown corallinesandwith someter-

rigenousclay; nonsticky, nonplastic;
abrupt,smoothlower boundary.

Fill.

Ib 15–30 10YR 7/3 Very pale brown coralline sandand
gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

Ic 30–55 5YR 3/3 Dark reddishbrown terrigenousclay
with gravel; sticky, plastic; abrupt,
smoothlower boundary.

Fill.

IIa 55–97 10YR 3/3 Dark Brown terrigenousclay; sticky,
plastic;abrupt,smoothlower bound-
ary.

Intact historic al-
luvium.

IIb 97–101 5GY 4/1 Dark greenishterrigenousgray clay;
gley; sticky, plastic;watertableat 97
cm;clear, smoothlower boundary.

Intact historic al-
luvium.

III 101–130+ 5GY 6/1 Greenishgray coralline sandy silt;
compact;gley; nonsticky, nonplastic;
lower boundarynotobserved.

Intact marshland
deposit.

Figure11. West wall of UST site 503 excavation. The scaleis marked in 10 cm
increments.

UST Site 525

UST site 525 is locatedin the southeasternpart of Hickam AFB, immediatelysouth
of a fencedmunitionsstoragearea(�gs. 9 and12). The site is about10 m southof
a chain-link fenceandUST site526. Tenmeterssouthof thesite is a standof kiawe
trees.Surroundingterrainis �at, level, andpartly coveredwith grass.
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Figure12. Excavationin progressat UST site525.UST site526is on theright and
USTsite528is in thebackground.View is to thenorth.

Oneexcavationpit wasopenedatUSTsite525.Thepit measured2.5m longby3.4
m wide andattaineda maximumdepthof 130cm. Stratigraphymatchedvery closely
that observed at nearbyUST site 526 (table 3). Threemajor layerswere recorded
(�g. 13). Uppermostwaslayer I, a mixed terrigenousandcoralline�ll. Underlying
thiswaslayerII, asilty clayalluvium. Theupper10to 15cmof thealluviumappeared
somewhatdisturbed.At 98cm,layerII endedabruptlyandthelayerIII corallinesandy
silt began.This layercoincidedroughlywith thewatertableandextendedto thebase
of thepit.

Asidefrom theUST andits associatedpiping, no materialremainswereobserved
in theexcavatedsediments.LayerII appearsslightly disturbedandmayhavebeentrun-
catedby military constructionactivities. The UST wasclearly intrusive into layer II
andlayerIII sediments.Overlying layerI �ll, however, appearsto post-datetheinstal-
lationanduseof theUST. This is demonstratedby thefactthattheredepositedlayerII
materialabove theUST wasnot mixedwith overlying layer I �ll. Its appearancesug-
geststhatit wasexcavatedandback�lled while constitutingthegroundsurface.LayerI
�ll wasmostlikely placedatoplayerII silty clay sometimeafterUST installationand
likely afterits usewasdiscontinued.

Excavation of oneexcavation pit at UST site 525 producedno evidenceof early
historic or traditionalHawaiiancultural deposition.Intact native sedimentswereen-
countered,however, andappearto have beencappedby modern�ll. The intact na-
tive corallinesedimentsareinterpretedaspart of the former lowland marshsouthof
Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site525
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Table3. Sedimentdescriptionsfor southwall, UST site525
Layer Depth (cm) Color Description Interpretation
I 0–60 10YR 5/3 Brown terrigenoussilt and coralline

sandandgravel; nonsticky, nonplas-
tic; abrupt,smoothlower boundary.

Fill.

II 60–98 10YR 3/3 Darkbrown silty clay;sticky, slightly
plastic;watertableat 90 cm; abrupt,
smoothlower boundary.

Intact historic al-
luvium.

III 98–130+ 5Y 6/1 Greenish gray sandy silt; gley;
coralline; nonsticky, nonplastic;
lower boundarynotobserved.

Intact marshland
deposit.

Figure13. Westwall of excavationat UST site525. Thescaleis marked in 10 cm
increments.

becausenohistoricsiteswerepresent.

UST Site 526

UST site 526 is locatedin the southeasternpart of Hickam AFB, immediatelysouth
of themunitionsstoragearea(�gs. 9 and14). The site is lessthanonemeterfrom a
chain-linkfence.Twentymeterssouthof thesiteis astandof kiawetrees.Surrounding
terrainis �at, level, andpartlycoveredwith grass.

Oneexcavationpit wasopenedat UST site526. Thepit measured2.7 m long by
3.7 m wide andattaineda basaldepthof 125cm. Thewatertablewasoriginally en-
counteredat120cm,but within adaythelevel hadrisenandstabilizedat94cmbelow
surface. Stratigraphyin thepit closelymatchedthatobserved in otherexcavationsin
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Figure14. USTsite526with USTsite529in background.View is to thenorthwest.

thearea(table4). Threemajor layerswerepresent(�g. 15). Within the �rst, layer I,
two sublayerswererecorded.Theuppermostsublayer, sublayerIa, is amixedcoralline
andterrigenous�ll. SublayerIb is also�ll material,but consistsof abundantrocksem-
beddedin reddishbrown terrigenoussilt. This sublayeris analogousto sublayerIc at
UST site536. Underlyingthevarious�ll layerswaslayer II silty clay alluvium. The
claydepositappearsundisturbedandextendsto thewatertable.At thisdepth,layerIII
corallinesandysilt begins.

Asidefrom theUSTanditsassociatedpiping,nomaterialremainswereobservedin
theexcavatedsediments.LayerII appearsundisturbed,but mayhavebeentruncatedby
military constructionactivities. TheUSTwasclearlyintrusiveinto layerII andlayerIII
sediments.Overlying layerI �ll, however, appearsto post-datetheinstallationanduse
of the UST. This is demonstratedby the fact that the redepositedlayer II material
above theUST wasnot mixedwith overlying layer I �ll. Its appearancesuggeststhat
it wasexcavatedandback�lled while constitutingthegroundsurface.LayerI �ll was
most likely placedatop layer II sometimeafter UST installationand likely after its
abandonment.

Excavation of oneexcavation pit at UST site 526 producedno evidenceof early
historic or traditionalHawaiiancultural deposition.Intact native sedimentswereen-
countered,however, andappearto have beencappedby modern�ll. The intact na-
tive corallinesedimentsareinterpretedaspart of the former lowland marshsouthof
Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site526
becausenohistoricsiteswerepresent.
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Table4. Sedimentdescriptionsfor northwall, UST site526
Layer Depth (cm) Color Description Interpretation
Ia 0–43 10YR 5/3 Brown terrigenoussilt and coralline

sandandgravel; nonsticky, nonplas-
tic; abrupt,smoothlower boundary.

Fill.

Ib 43–60 5YR 4/4 Reddishbrown coralline sand; non-
sticky, nonplastic; abrupt, smooth
lower boundary.

Fill.

II 60–94 10YR 3/3 Darkbrown silty clay;sticky, slightly
plastic;watertableat 94 cm; abrupt,
smoothlower boundary.

Intact historic al-
luvium.

III 94–125+ 5Y 6/1 Greenish gray sandy silt; gley;
coralline; nonsticky, nonplastic;
lower boundarynotobserved.

Intact marshland
deposit.

Figure15. North wall of UST site 526 excavation. The scaleis marked in 10 cm
increments.

UST Site 528

USTsite528is locatedin thesoutheasternpartof HickamAFB in thefencedmunitions
storagearea(�gs. 9 and17). Within themunitionsstoragearea,theexcavationsite is
locatedto thesouthwestof a complex of threeconcretestoragebunkers.Surrounding
terrainis �at andlevel with groundcoverconsistingof shortgrass.An embankedEOD
areais locatedsomedistanceto the westandtaxiway B is directly north of the site.
USTsite528is to thenortheastof UST site533andnorthof USTsite529.

One exploratory trenchand one large pit were excavatedat UST site 528. The
exploratory trenchmeasured7.0 m long by 0.7 m wide and attaineda basaldepth
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Table5. Sedimentdescriptionsfor northwall, UST site528
Layer Depth (cm) Color Description Interpretation
Ia 0–3 10YR3/3 Dark brown terrigenoussilt mixed

with corallinesand;A-horizon; non-
sticky, nonplastic; abrupt, smooth
lower boundary.

Fill.

Ib 3–78 10YR5/3 Brown terrigenoussilt and coralline
sand; nonsticky, nonplastic; abrupt,
smoothlower boundary.

Fill.

Ic 78–93 10YR8/3 Very pale brown corallinesilt, sand,
and gravel; nonsticky, nonplastic;
abruptlower boundary.

Fill.

II 93–150 10YR3/3 Darkbrown silty clay;sticky, slightly
plastic; water table at ca. 150 cm;
abrupt,smoothlower boundary.

Intact historic al-
luvium.

III 155+ 5Y 6/1 Greenishgray coralline sandy silt;
gley; nonsticky, nonplastic; upper
andlower boundariesnot observed.

Intact marshland
deposit.

of 120 cm. Stratigraphyin the trenchconsistedof two layers: mixed corallineand
terrigenous�ll and silty clay alluvium. Theselayerscorrespondto layersI and II
describedfor nearbyUST sites529, 533, and 536. At this site, however, layer II
sedimentsappeardisturbedin theupper10to 20cmof thelayer. A fragmentof asphalt
wasrecoveredfrom the layer I-II boundary. Also, a concretefragmentwasrecovered
from thesoutheastendof thetrenchin layerI.

Following theexcavationof the�rst trench,aparallelexploratorytrenchwasexca-
vated60 cm to thenorth. At 155cm below surface,a concreteslabwasencountered.
Exposingthesurfaceof thepadrevealedthat it encaseda smallUST. Thetrenchwas
thereforeenlargedto a sub-triangularshapedpit measuring5.3m by 5.3 m by 3.5 m.
Thestratigraphicpro�le for thispit exhibits thestandardthreelayersfoundin thisarea
(table5, �gure 16). Uppermostarea varietyof �ll layersconsistingof corallineand
terrigenousmaterial(sublayersIa–Ic). Theselayersweredepositedduringrecenthis-
toric military construction.Underlyingthe �ll is undisturbedlayer II alluvium. This
layer is composedof dark brown silty clay. The lower boundaryof layer II is at the
watertable(150cm). LayerIII is thebasallayerin thepro�le andconsistsof coralline
silty sand.

Excavationof onetrenchandoneexcavationpit at UST site528producedno ev-
idenceof earlyhistoricor traditionalHawaiianculturaldeposition.Intactnative sedi-
mentswereencountered,however, andappearto havebeencappedby modern�ll. The
intact native corallinesedimentsare interpretedaspart of the former lowland marsh
southof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site528
becausenohistoricsiteswerepresent.

UST Site529

USTsite529is locatedin thesoutheasternpartof HickamAFB in thefencedmunitions
storagearea(�gs. 9 and17). Within themunitionsstoragearea,theexcavationsite is
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Figure16. North wall of excavationat UST site528. Thescaleis markedin 10 cm
increments.

Table6. Sedimentdescriptionsfor southwall of trench1, UST site529
Layer Depth (cm) Color Description Interpretation
I 0–110 10YR 3/3 Dark brown terrigenoussilt matrix

mixedwith corallinesandandgravel;
nonsticky, nonplastic;abrupt,smooth
lower boundary.

Fill.

II 110–145+ 10YR 3/3 Darkbrown silty clay;slightly sticky,
plastic;lowerboundarynotobserved.

Intact historic al-
luvium.

locatedto thesouthwestof a complex of threeconcretestoragebunkers.Surrounding
terrainis �at andlevel with groundcoverconsistingof shortgrass.An embankedEOD
areais locatedsomedistanceto the westandtaxiway B is directly north of the site.
USTsite529is justnortheastof UST site533andsouthof USTsite528.

Two exploratorytrencheswereexcavatedat UST site 529. Trench1, the north-
ernmostof the two, measured8.3 m long by 0.7 m wide andattaineda basaldepth
of 140 cm. Trench2, parallel to and110 cm southeastof trench1, measured8.0 m
longby 0.7m wideandreachedamaximumdepthof 145cm. Both trenchesexhibited
a northeast-southwestbearing. Stratigraphically, the trencheswere almost identical
(table6, �g. 18).

Theuppermostlayer in both trenches,layer I, consistedof mixedterrigenousand
coralline�ll sedimentsdepositedduringmilitary constructionin theearlyto mid 1900s.
Underlying this was a silty clay representingundisturbedlayer II alluvium. Some
gleizationof thislayerwasobservedatthebaseof trench2. Thewatertableis probably
not far below thebaseof theexploratorytrenches.Concretefragmentswereobserved
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Figure17. USTsite529with USTs528and533nearby. View is to thenortheast.

Figure18. Southwall of trenchat UST site 529. The scaleis marked in 10 cm
increments.

in thelowerpartof layerI in trench2. No otherculturalmaterialwasobservedin either
trench.
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Excavationof two trenchesat UST site529producednoevidenceof earlyhistoric
or traditionalHawaiianculturaldeposition.Intactalluvial sedimentswereencountered,
however, andappearto havebeencappedby modern�ll.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite529
becausenohistoricsiteswerepresent.

UST Site 530

USTsite530is locatedin thesoutheasternpartof HickamAFB, immediatelysouthof
themunitionsstoragearea(�gs. 9 and19). Thesiteis about5 m southof a chain-link
fenceand10m northof USTsite531.About20m southof thesiteis astandof kiawe
trees.Surroundingterrainis �at, level, andpartly coveredwith grassandpickleweed.

Figure19. Excavationin progressatUSTsite530.USTsite531is to theleft. View
is to thewest.

Oneexcavationpit wasopenedatUSTsite530.Thepit measured3.9m longby 3.0
m wide andattaineda maximumdepthof 155cm. Thestratigraphicpro�le observed
duringexcavationmatchedcloselythatrecordedat nearbyUST sites(table7). It con-
sistedof threemajor layers(�g. 20). Uppermostwaslayer I, which appearedto bea
mixtureof coralline�ll andunderlyinglayer II silty clay. Most otherUST siteshave
exhibited �ll materialwith seeminglylittle intrusioninto andmixing with theunder-
lying silty clay alluvium (layer II). In this case,however, theunderlyingalluvium has
beenhighly disturbedandmixedwith asmallamountof corallinegravel andsand.The
disturbedlayerextendsto 72 cm, at which point intact,undisturbednative sediments
begin (sublayerIIa). Partof layerII is below thewatertable,asevidencedby gleization
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Table7. Sedimentdescriptionsfor westwall, UST site530
Layer Depth (cm) Color Description Interpretation
I 0–72 10YR3/3 Dark brown terrigenoussilty clay

with somecorallinesandandgravel;
sticky, plastic; abrupt,smoothlower
boundary.

Fill mixed with
historicalluvium.

IIa 72–95 10YR3/3 Dark brown terrigenoussilty clay;
sticky, plastic; abrupt,smoothlower
boundary.

Intact historic al-
luvium.

IIb 95–112 5Y 4/1 Dark gray silty clay; gley; sticky,
slightly plastic;abrupt,smoothlower
boundary.

Intact historic al-
luvium.

III 112–155+ 5Y 6/1 Greenishgray coralline sandy silt;
gley; nonsticky, nonplastic; lower
boundarynotobserved.

Intact marshland
deposit.

of thesilty clay from 95to 112cm. Thebasallayerobservedin theexcavationwasthe
standardlayerIII corallinesubsoil.

Excavation at UST site 530 resultedin the removal of oneUST tank. No other
material remainswere observed in the disturbedtank pit sedimentsor in the intact
sedimentsof thesidewalls.

Figure20. Westwall pro�le at UST site530excavation. Thescaleis markedin 10
cm increments.

Excavation of onepit at UST site 530 producedno evidenceof early historic or
traditional Hawaiian cultural deposition. Intact native sedimentswere encountered,
however, andappearto have beencappedby modern�ll mixed with native alluvial
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clay. Theintactnativecorallinesedimentsareinterpretedaspartof theformerlowland
marshsouthof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite530
becausenohistoricsiteswerepresent.

UST Site 531

USTsite531is locatedin thesoutheasternpartof HickamAFB, immediatelysouthof
themunitionsstoragearea(�gs. 9 and21). Thesiteis about15m southof achain-link
fenceand10m southof UST site530.Tenmeterssouthof thesiteis a standof kiawe
trees.Surroundingterrainis �at, level, andpartly coveredwith grassandpickleweed.

Figure21. Trenches1 and2 at USTsite531.View is to thesouthwest.

Two parallelexploratorytrencheswereexcavatedat UST site531. Trench1, was
to the eastandmeasured0.7 m long by 4.5 m wide with a basaldepthof 118 cm.
The trenchhad a north-southorientation. No UST or other material remainswere
observed in the trench. The sedimentpro�le recordedfor the eastwall of trench1
shows thestandardthreelayerschemecommonin this area(tables8 and22). LayerI
is modern�ll material,primarily coralline,andcontainsthreedistinctsublayers.The
uppertwo sublayersare imported�ll, but the third is composedlargely of disturbed
silty clay mixed with coralline sandand gravel. This suggeststhat therewas some
degreeof intrusive grounddisturbancehere. This probablyoccurredduring historic
military construction.Layer II is an intactsilty clay alluvium which containsa small
gley component(sublayerIIb). Thebasallayer, layerIII, is corallinegley.

The secondexploratorytrench,trench2, waslocated45 cm westof trench1 and
measured1.4m long by 4.5m wide with a basaldepthof 132cm. Stratigraphyin this
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Table8. Sedimentdescriptionsfor eastwall of trench1, USTsite531
Layer Depth (cm) Color Description Interpretation
Ia 0–21 10YR7/3 Very pale brown coralline sandand

gravel; nonsticky, nonplastic;abrupt,
clearlower boundary.

Fill.

Ib 21–60 10YR5/3 Brown terrigenoussilt mixed with
coralline sand and gravel; non-
sticky, nonplastic;abrupt,clearlower
boundary.

Fill.

Ic 60–80 10YR3/3 Dark brown terrigenoussilty clay
with somecorallinesandandgravel;
sticky, plastic; clear, smooth lower
boundary.

Fill mixed with
historicalluvium.

IIa 80–101 10YR3/3 Dark brown terrigenoussilty clay;
watertableat101cm; sticky, slightly
plastic;abrupt,smoothlower bound-
ary.

Intact historic al-
luvium.

IIb 101–106 5Y 4/1 Dark gray silty clay; gley; sticky,
slightly plastic;abrupt,smoothlower
boundary.

Intact historic al-
luvium.

III 106–118+ 5Y 6/1 Greenishgray coralline sandy silt;
gley; nonsticky, nonplastic; lower
boundarynotobserved.

Intact marshland
deposit.

Figure22. Eastwall of trench1 at UST site 531. The scaleis marked in 10 cm
increments.

trenchwasmarkedlydifferentfrom thatin trench1. Botheastandwestwallsexhibited
a highly disturbedmixture of �ll andnative sedimentsextendingfrom about37 cm
to the baseof excavation (�g. 23). The discovery of ceramicsewer pipe at the base
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of the trenchcon�rmed that theoverlying disturbedsedimentwasdirectly associated
with installationandback�lling of theutility line. Theexcellentconditionof thepipe
suggeststhat it wasinstalledin therecentpast. The intact layersof �ll overlying the
disturbedmatrix, however, indicatethat thesewer line wasinstalledprior to themost
recentphaseof �lling in this area.

Figure23. Westwall of trench2 at UST site 531. The scaleis marked in 10 cm
increments.

Excavationof two exploratorytrenchesat UST site 531 producedno evidenceof
earlyhistoricor traditionalHawaiianculturaldeposition.Intactnativesedimentswere
encounteredin oneof thetrenches,however, andappearto havebeencappedby mod-
ern �ll. The intact native corallinesedimentsare interpretedas part of the lowland
marshsouthof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite531
becausenohistoricsiteswerepresent.

UST Site 533

USTsite533is locatedin thesoutheasternpartof HickamAFB in thefencedmunitions
storagearea(�gs. 9 and24). Within themunitionsstoragearea,theexcavationsite is
locatedto thesouthwestof a complex of threeconcretestoragebunkers.Surrounding
terrainis �at andlevel with groundcoverconsistingof shortgrass.An embankedEOD
areais locatedsomedistanceto thewestandtaxiwayB is directly northof thesite.

Threeexploratorytrencheswereexcavatedat UST site533(�g. 25). Thetrenches
werealignedparallelto oneanotherwith a spacingof 75 to 110cm andaneast-west
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Figure24. USTsite533.View is to thewest.

orientation.All threetrenchesmeasuredapproximately3.0m long by 0.7m wide and
attaineda basaldepthof 145cmbelow surface.

Figure25. ThreeparallelexploratorytrenchesatUSTsite533.View is to thesouth-
west.
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Table9. Sedimentdescriptionsfor southwall of middletrench,UST site533
Layer Depth (cm) Color Description Interpretation
I 0–110 10YR 5/3 Brown terrigenoussilt matrix mixed

with corallinesandandgravel; non-
sticky, nonplastic; abrupt, smooth
lower boundary.

Fill.

IIa 110–135 10YR 3/3 Darkbrown silty clay;slightly sticky,
plastic;abruptlower boundary.

Intact historic al-
luvium.

IIb 135–145+ 5GY 4/1 Dark greenishgray silty clay; gley;
slightly sticky, plastic; lower bound-
ary notobserved.

Intact historic al-
luvium.

Stratigraphyin thetrencheswasvery consistentandcompriseda simpletwo layer
scheme(table9, �g. 26). Thetop layer, layer I, was�ll associatedwith HickamAFB
construction.Layer I �ll consistedof a mixtureof terrigenoussilt andcorallinesand.
At 110 cm, layer II dark brown alluvial clay is presentandappearsundisturbed.It
couldnot bedeterminedwhetherthetop of this layerwastheoriginal groundsurface
or whetherit hadbeentruncatedduringbaseconstructionactivities. At 135cm,layerII
sedimentsapproachthewatertableandtheclaybecomesgley. At thispoint,excavation
wasterminated.Abandonedmetalpipingandconcretefragmentswerefoundin layerI.
No othermaterialremainswereobserved.

Figure26. Southwall of middle trenchat UST site533. Thescaleis markedin 10
cm increments.

Excavationof threetrenchesatUSTsite533producednoevidenceof earlyhistoric
or traditionalHawaiianculturaldeposition.Intactnative sedimentswereencountered,
however, andappearto have beencappedby modern�ll. The native sedimentsare
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interpretedaspartof thehistoricalluvial plainwhichformedonthecentralplain in the
mid 1900s.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site533
becausenohistoricsiteswerepresent.

UST Site536

USTsite536is locatedin thesoutheasternpartof HickamAFB in thefencedmunitions
storagearea(�gs. 9 and27). Within themunitionsstoragearea,theexcavationsite is
locatedto thesouthwestof a complex of threeconcretestoragebunkers.Surrounding
terrainis �at andlevel with groundcoverconsistingof shortgrass.An embankedEOD
areais locatedsomedistanceto thewestandtaxiwayB is directlynorthof thesite.

Figure27. USTsite536.View is to thenorth.

ThreeparalleltrencheswereexcavatedatUSTsite536.Thetrenchesbeardueeast
andareuniformly 4.7m longby 0.8m wideand130cmdeep.Thenorthernmosttrench
is 140cm from themiddletrench,which is itself 50cmfrom thesouthernmosttrench.

Stratigraphywasconsistentin all trenchesandis presentedin detail for thesouth
wall of the middle trench(table 10, �g. 28). The top threesublayersconsistedof
variouscorallineand terrigenous�lls. Underlying the �ll layersis dark brown silty
clayalluvium(layerII). This layeris analogousto thealluvial claysdescribedat other
USTsitesin theEOD/MSareaandatUSTsiteAVPA. LayerII extendsto about10cm
above thepresentwatertable(130cm), but gleizationof thedeposit,distinguishedas
layer IIb, indicatesthat thewatertableis at leastoccasionallysomewhathigher. The
basallayer of the excavation is alsogley andconsistsof a corallinesandysilt. This
layerwasoncepartof theformermarshlandsouthof Lelepaua�shpond.
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Table10. Sedimentdescriptionsfor southwall of middletrench,USTsite536
Layer Depth (cm) Color Description Interpretation
Ia 0–40 10YR3/2 Very dark grayish brown silty clay

mixedwith corallinesandandgravel;
nonsticky, nonplastic;abrupt,smooth
lower boundary.

Fill.

Ib 40–48 10YR8/3 Very palebrown corallinesand;non-
sticky, nonplastic; abrupt, smooth
lower boundary.

Fill.

Ic 48–58 5YR 4/4,
10YR3/3

Reddishbrown to dark brown rocky
silt; slightly sticky, slightly plastic;
abruptlower boundary.

Fill.

IIa 58–90/110 10YR3/3 Darkbrown silty clay;sticky, slightly
plastic; abrupt, irregular lower
boundary.

Intact historic al-
luvium.

IIb 90/110–120 5Y 4/1 to
5GY 4/1

Dark grayto darkgreenishgraysilty
clay; gley; slightly sticky, plastic;
abrupt,smoothlower boundary.

Intact historic al-
luvium.

III 120–133+ 5GY 6/1 Greenish gray sandy silt; gley;
coralline; nonsticky, nonplastic;wa-
ter tableat 130 cm; lower boundary
not observed.

Intact marshland
deposit.

Excavationof threetrenchesatUSTsite536producednoevidenceof earlyhistoric
or traditionalHawaiianculturaldeposition.Intactnative sedimentswereencountered,
however, andappearto have beencappedby modern�ll. The intact native coralline
sedimentsareinterpretedaspartof theformer lowlandmarshsouthof Lelepaua�sh-
pond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite536
becausenohistoricsiteswerepresent.

UST Site 540

UST site 540 is locatedin the southeasternpart of Hickam AFB, within the fenced
munitionsstoragearea(�gs. 9 and29). Taxiway B is directly north of the site. The
excavationsite is locatedto thewestof a complex of threeconcretestoragebunkers.
Surroundingterrainis �at, level, andcoveredwith shortgrass.

Onepit wasexcavatedat UST site 540 andproducedonesmall UST encasedin
concrete.Theprimaryexcavationmeasured4.1m long by 3.5 m wide andattaineda
basaldepthof 146cm. A 1.6m long by 3.3m wide extensionwasalsoexcavatedoff
theeastwall to removepetroleumcontaminatedsedimentsidenti�ed at thewatertable.
Thetop of theUST wasencounteredat 110cm. Copperwire, lumber, anda concrete
block,all associatedwith theUST, werealsoobservedduringexcavation.

UST site 540 excavation produceda particularlyclearpro�le in the westwall of
thepit (�g. 30). Threemajorstratigraphiclayerswereidenti�ed in thepro�le, some
of which includednumeroussublayers(table11). Themajordistinctionin thepro�le
is betweenthelatehistoric�ll (sublayersIa-e)andtheintactnativesediments(sublay-
ersIIa-b andlayerIII). The� veuppersublayersof thepro�le arecomposedof various
typesof modern�ll. The�ll layersarepredominantlycoralline,but oftencontainsig-
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Figure28. Southwall of middletrenchat UST site536. Thescaleis markedin 10
cm increments.

ni�cant amountsof terrigenoussilt. Underlyingthe several �ll layersis undisturbed
layer II alluvium. This layer is almost50 cm thick. Its lower portion is gley, indicat-
ing that it is submergedmuchof thetime. At present,thewatertableis 19 cm below
layer IIb. Below layer II is anothergley sediment,but this time a corallinesilty sand.
LayerIII representspre-militarymarshlanddeposition.

Thestratigraphicpro�le atUSTsite540showsnoevidenceof �shpondsediments.
Theseresultsindicatethat Lelepaua�shpond is probablylocatedto the north of the
site. Accordingto historicmaps(AndersonandBouthillier 1996:23,�g. 5), theUST
siteis situatednear, but outside,thepond's1913southernboundary.
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Table11. Sedimentdescriptionsfor westwall, UST site540
Layer Depth (cm) Color Description Interpretation
Ia 0–32 Corallinesand,gravel andsmallcob-

bles; 2 cm A-horizon at top; non-
sticky, nonplastic; abrupt, smooth
lower boundary.

Fill.

Ib 32–52 10YR5/3 Brown terrigenoussilt mixed with
corallinesandandgravel; nonsticky,
nonplastic; abrupt, smooth lower
boundary.

Fill.

Ic 51–53 5YR 3/3 Dark reddishbrown terrigenoussilt;
slightly sticky, slightly plastic;abrupt
lowerboundary;only presentin north
half of pro�le.

Fill.

Id 52–66 10YR8/2 White coralline sand, gravel and
small cobbles;nonsticky, nonplastic;
abrupt,smoothlower boundary.

Fill.

Ie 66–72 10YR 5/3
to 4/3

Brown to darkbrown terrigenoussilt,
well mixed with coralline sandand
gravel; slightly sticky, nonplastic;
very abrupt,wavy lower boundary.

Fill

IIa 72–112 10YR3/3 Dark brown silty clay; slightly
sticky, plastic;abrupt,irregularlower
boundary.

Intact historic al-
luvium.

IIb 112–121 5GY 4/1 Dark greenishgray silty clay; gley;
slightly sticky, plastic; abrupt,
smoothlower boundary.

Intact historic al-
luvium.

III 121–146+ 5GY 5/1 Greenish gray silty sand; gley;
coralline; nonsticky, nonplastic;wa-
ter tableat 140 cm; lower boundary
not observed.

Intact marshland
deposit.



50 CHAPTER4. RESULTS

Figure29. UST site 540 with embanked EOD areain background.View is to the
northwest.

Excavationsat UST site540producedno evidenceof earlyhistoric or traditional
Hawaiianculturaldeposition.Intactnativecorallinesedimentswereencountered,how-
ever, andappearto have beencappedby historic alluvium andmodern�ll with little
associateddamage.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site540
becausenohistoricsiteswerepresent.

UST Site543

UST site543is locatedin thesoutheasternpartof HickamAFB, just southwestof the
munitionsstoragearea(�g. 9). Twentymeterssouthof thesiteis astandof kiawetrees.
To theeastis USTsite531andto thewestis UST site544.Surroundingterrainis �at,
level, andpartly coveredwith grass.

ExploratoryexcavationatUST site543resultedin thediscoveryof onelargeUST
(�g. 31), andonesmalleradjacentUST. The excavationandremoval of thesetanks
produceda pit measuring5.5 m long by 3.6 m wide. Later, this pit was expanded
2.0 m in lengthand1.4 m in width off its southeastcornerto remove contaminated
sediments.A varietyof abandonedpipelinesandaconcretevalveboxwereuncovered
in thecourseof excavation.As would beexpected,sedimentssurroundingtheutilities
andtheUSTswerehighly disturbed.Intactsedimentpro�les wereexposedin thewalls
of themainpit andarepresentativepro�le wasrecorded(table12).

Threeprimary layerswere recorded(�g. 32). Layer I is a �ll layer composed
of a mixture of coral sandand terrigenoussilty clay. Underlying this is layer II, a
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Figure30. West wall of UST site 540 excavation. The scaleis marked in 10 cm
increments.

naturallydepositedclay layer42 cm thick. This materialwaslikely depositedduring
a periodof acceleratederosionspanningthe1930sto the late1940s.Thebasallayer,
layerIII, is corallinesilt andclay which becomessandierwith depth.By 150cm, it is
a compactedcorallinegravel. This layerrepresentsthedetrital reefshelf. Its clay and
silt depositsapparentlyresultedfrom low energy transportof corallinematerialfrom
thenorthern,slightly higherpartof thereefplatform.Asidefrom theabandonedutility
linesassociatedwith recentmilitary useof thearea,noculturalremainswerefoundin
any of thelayers.

Excavation of onepit at UST site 543 producedno evidenceof early historic or
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Figure31. Topof tankexposedat USTsite543.

Figure32. Eastwall of UST site 543 excavation. The scaleis marked in 10 cm
increments.

traditional Hawaiian cultural deposition. Intact native sedimentswere encountered,
however, andappearto have beencappedby modern�ll, possiblymixed with rede-
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Table12. Sedimentdescriptionsfor eastwall, UST site543
Layer Depth (cm) Color Description Interpretation
I 0–75 10YR 3/2 Very dark grayish brown terrige-

noussilt with corallinesand;slightly
sticky, plastic; abrupt,smoothlower
boundary.

Fill.

IIa 75–112 10YR 3/3 Dark brown terrigenoussilty clay;
sticky, plastic;watertableat 113cm;
abrupt,smoothlower boundary.

Intact historic al-
luvium.

IIb 112–117 5Y 4/1 Dark gray silty clay; gley; sticky,
slightly plastic;abrupt,smoothlower
boundary.

Intact historic al-
luvium.

III 117–150+ 5Y 6/1 Greenishgray coralline silt turning
to compactgravelly sandat 150 cm;
gley; sticky, slightly plastic; lower
boundarynotobserved.

Intact marshland
deposit.

positednative sediments.The intactnative corallinesedimentsareinterpretedaspart
of theformerlowlandmarshsouthof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite543
becausenohistoricsiteswerepresent.

UST Site 544

USTsite544is locatedin thesoutheasternpartof HickamAFB, westof USTsite543,
andeastof theembankedEOD area(�gs. 9 and33). Thirty meterssouthof thesiteis
a standof kiawetrees.Beyond thestandis WorchesterAvenueandtheMamalaBay
Golf Course.Surroundingterrainis �at, level, andpartly coveredwith grass.

Exploratoryexcavationat UST site544resultedin thediscoveryof onelargeUST
andonesmalleradjacentUST. Thelayoutandorientationof thetankswerethesame
asthatobservedatUST site543.Theexcavationandremoval of thesetanksproduced
apit measuring7.2m longby 4.9m wide. Later, thispit wasexpanded3.0m in length
and2.8m in width off its northwestcornerto remove contaminatedsediments.Intact
sedimentpro�les wereexposedin thewallsof themainpit anda representativepro�le
wasrecorded(table13).

Thepro�le descriptionfor thissitecontainsthreeprimarylayers(�g. 34). LayerI is
acollectionof four �ll sublayers.Theuppertwo appearto beof veryrecentdeposition
andsublayerIa is likely associatedwith the base-courselaid for the adjacentpaved
accessroad. Layer II is historic alluvial clay. Layer III is corallinesilt which turns
sandyandthenbecomesgravelly at thebaseof excavation.

Excavation of onepit at UST site 544 producedno evidenceof early historic or
traditional Hawaiian cultural deposition. Intact native sedimentswere encountered,
however, andappearto have beencappedby modern�ll, possiblymixed with rede-
positednative sediments.The intactnative corallinesedimentsareinterpretedaspart
of theformerlowlandmarshsouthof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite544
becausenohistoricsiteswerepresent.
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Figure33. USTsite544with UST site543in background.View is to thenortheast.

Figure34. Eastwall of UST site 544 excavation. The scaleis marked in 10 cm
increments.

UST Site547

USTsite547is locatedin thesoutheasternpartof HickamAFB, directlynorthof UST
site548andeastof theembankedEOD area(�gs. 9 and35). Thesite is immediately
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Table13. Sedimentdescriptionsfor eastwall, UST site544
Layer Depth (cm) Color Description Interpretation
Ia 0–15 10YR3/2 Very dark grayish brown terrige-

noussilt with corallinesand;slightly
sticky, plastic; abrupt,smoothlower
boundary.

Fill.

Ib 15–40 10YR8/3 Very pale brown coralline sandand
gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

Ic 40–55 10YR3/3 Dark brown, very rocky terrigenous
silt; slightly sticky, slightly plastic;
abrupt,smoothlower boundary.

Fill.

Id 55–60 10YR7/4 Very palebrown, corallinesandand
gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

IIa 60–108 10YR3/3 Dark brown terrigenoussilty clay;
sticky, plastic; abrupt,smoothlower
boundary.

Intact historic al-
luvium.

IIb 108–113 5Y 4/1 Dark gray silty clay; gley; sticky,
slightlyplastic;watertableat108cm;
abrupt,smoothlower boundary.

Intact historic al-
luvium.

III 113–150+ 5Y 6/1 to
5Y 7/1

Greenishgray to light gray coralline
silt with very few sand grains and
marineshell fragments;gley; sticky,
slightly plastic; lower boundarynot
observed.

Intact marshland
deposit.

adjacentto apavedaccessroadparallelingtheeasternbankof theEODareaandlead-
ing from WorchesterAvenueto taxiwayB. Surroundingterrainis �at, level, andpartly
coveredwith shortgrass.

Undertakingactivities at this siteconsistedof exploratoryexcavationsat the loca-
tion of amagneticanomaly. Excavationincludedaseriesof threeparalleltrenchesand
oneothertrenchperpendicularto these.All trencheswere20 to 25 cm apart,4.0m in
length,and0.7m wide. Themaximumdepthof thetrencheswas125cm.

Stratigraphically, thetrenchesall exhibitedthesamegeneralthreelayerpro�le (ta-
ble14,�g. 36). LayerI wascomposedof moderncoralline�ll. Below thiswaslayerII,
an historically depositedalluvial clay. Finally, the basallayer, layer III, consistedof
corallineclayey silt. No materialremainswereobservedbelow the�ll layer.

Excavationof four shorttrenchesat UST site 547 producedno evidenceof early
historic or traditionalHawaiian cultural deposition.Intact native sedimentswereen-
countered,however, andappearto have beencappedby modern�ll, possiblymixed
with redepositednativesediments.Theintactnativecorallinesedimentsareinterpreted
aspartof theformerlowlandmarshsouthof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite547
becausenohistoricsiteswerepresent.
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Figure35. USTsite547with UST site543in background.View is to theeast.

Table14. Sedimentdescriptionsfor exploratorytrenches,USTsite547
Layer Depth (cm) Color Description Interpretation
I 0–46 10YR8/3 Very palebrown, corallinesandand

gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

II 46–105 10YR3/3 Dark brown terrigenoussilty clay;
sticky, plastic; abrupt,smoothlower
boundary.

Intact historic al-
luvium.

III 105–125+ 2.5Y 6/4 Light yellowish brown coralline
clayey silt; sticky, slightly plastic;
lower boundarynot observed.

Intact marshland
deposit.

UST Site548

UST site548is locatedin thesoutheasternpartof HickamAFB, directly westof UST
site544andeastof theembankedEOD area(�gs. 9 and37). Thesite is immediately
adjacentto a pavedaccessroadparallelingtheeasternbankof theEODareaandlead-
ing from WorchesterAvenueto taxiwayB. Surroundingterrainis �at, level, andpartly
coveredwith shortgrass.

Excavationat UST site548produceda singleUST encasedin concrete.Removal
of theUSTresultedin anirregularlyshapedexcavationpit measuring4.7m by3.8m by
3.5m by 2.0m. Sedimentsat thissiteresembledthoseobservedin nearbyexcavations.
A sedimentpro�le wasrecordedfor thewestwall of theexcavation(table15).

Theexcavationpit exhibited threeprimary layers(�g. 38). Layer I is represented
by four sublayers,all of which arevariantsof modernhistoric �ll. Theuppermostof
these,sublayerIa, is likely base-coursematerialassociatedwith the adjacentpaved
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Table15. Sedimentdescriptionsfor eastwall, USTsite548
Layer Depth (cm) Color Description Interpretation
Ia 0–25 10YR 3/3 Dark brown terrigenoussandy silt

and gravel; slightly sticky, slightly
plastic;abrupt,smoothlower bound-
ary.

Fill, road base-
course.

Ib 25–37 10YR 6/3 Palebrown corallinesandandgravel;
nonsticky, nonplastic;abrupt,smooth
lower boundary.

Fill.

Ic 37–46 5YR 3/3 Dark reddishbrown, very rocky ter-
rigenoussilt; slightly sticky, slightly
plastic;abrupt,smoothlower bound-
ary.

Fill, possiblehis-
toric paleosol.

Id 46–60 10YR 8/3 Very pale brown, coralline sandand
gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

II 60–102 10YR 3/3 Dark brown terrigenoussilty clay;
sticky, plastic; abrupt,smoothlower
boundary.

Intact historic al-
luvium

IIIa 102–120 2.5Y 6/4 Light yellowish brown coralline
clayey silt; sticky, slightly plastic;
watertableat 120cm; clear, smooth
lower boundary.

Intactpaleosol.

IIIb 120–200+ N 6/ Gray coralline silt and clay with
some sand and marine shell frag-
ments; turning to sand and gravel;
gley; sticky, slightly plastic; lower
boundarynotobserved.

Intact marshland
deposit.



58 CHAPTER4. RESULTS

Figure36. Southwall of southernmostexploratorytrenchat USTsite547.

Figure37. UST site548with UST sites543and544in background.View is to the
southeast.

road.SublayerIc, a rocky redterrigenoussilt, maybeassociatedwith formermilitary
structureslocatedin the area. Judgingfrom the height of the UST standpipe,sub-
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Figure38. West wall of UST site 548 excavation. The scaleis marked in 10 cm
increments.

layerIc would likely havestoodat theoriginalgroundsurface.Underlyingthevarious
�lls is layer II, a naturallydepositedsilty clay alluvium. Thebasallayer, layer III, is
a corallinepaleosol.Unlike mostotherUST excavations,layer III at this site stands
abovethewatertable.Theareaencompassedby UST site548wasapparentlya local-
izedhighspotonanotherwisemarshycoastalplain.

Excavation of onepit at UST site 548 producedno evidenceof early historic or
traditional Hawaiian cultural deposition. Intact native sedimentswere encountered,
however, andappearto have beencappedby modern�ll. The intact native coralline
sedimentsare interpretedas a localizedhigh spot within the former lowland marsh
southof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite548
becausenohistoricsiteswerepresent.

UST Site 552fk

UST site552fk is locatedin thesoutheasternpartof HickamAFB. It is directly adja-
centto thenorthern,outsidewall of anearthenembankmentsurroundingtheEODarea
(�gs. 9 and39). Apart from theembankmentitself, local terrainis level with astandof
Kiawejust to thenorth.A pavedroadseparatestheEODembankmentfrom theKiawe
stand.

Two pits wereexcavatedat UST site 552fk, oneof which produceda UST. The
�rst pit, pit 1, wasa singletrenchmeasuring0.7 m long by 2.5 m wide andattaining
a maximumdepthof 160 cm. Stratigraphyfor the southwall of pit 1 wasrecorded
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Figure39. Excavationof pit 1 at USTsite552fk. View is to theeast.

(table16). Two main layersarepresent:layer I, composedof importedembankment
materialandhistoric �ll, andlayerII, a naturallydepositedterrigenoussilty clay. The
embankment�ll wasdepositedin thelate1900swhentheEOD areawasconstructed.
Underlying the embankment�ll is sublayerIb, the result of a prior �lling episode.
Following this is layer II, a silty clay layer formedfrom low energy alluviationin the
early1940s.

A sectionof castiron pipewasfoundin thetop50cmof layerIb. No othermaterial
remainswereobservedduringexcavation.

Pit 2 waslocated4.0m westof pit 1 andlikewiseborderedtheEOD embankment.
This pit produceda UST andthereforeresultedin a large excavation measuring4.1
m long by 3.0m wide. Thetop of theUST wasencounteredat 75 cm below surface.

Table16. Sedimentdescriptionsfor pit 1, USTsite552fk
Layer Depth (cm) Color Description Interpretation
Ia 0–45 10YR7/3 Very palebrown, corallinesandand

gravel with angular basalt cobbles;
nonsticky, nonplastic;abrupt,smooth
lower boundary.

EOD embank-
ment.

Ib 45–100 10YR5/3 Brown terrigenousandcorallinesilt,
sand, and gravel; slightly sticky,
slightly plastic;abrupt,smoothlower
boundary.

Fill.

II 100–160+ 10YR3/3 Dark brown terrigenoussilty clay;
sticky, plastic; lower boundarynot
observed.

Intact historic al-
luvium.
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Table17. Sedimentdescriptionsfor pit 2, UST site552fk
Layer Depth (cm) Color Description Interpretation
Ia 0–5 10YR 5/3 Brown terrigenous silt; slightly

sticky, slightly plastic; abrupt,
smoothlower boundary.

Fill.

Ib 5–20 10YR 8/3 Very pale brown coral sand and
gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

Ic 20–46 5YR 3/4 Dark reddishbrown terrigenoussilt
with coral sand; slightly sticky,
slightly plastic;abrupt,smoothlower
boundary.

Fill.

Id 46–64 10YR 3/3 Dark brown terrigenous silt with
somecoralsand;sticky, plastic;clear,
smoothlower boundary.

Fill mixed with
historicalluvium.

II 64–120 10YR 3/3 Dark brown terrigenousclay; sticky,
plastic;abrupt,smoothlower bound-
ary.

Intact historic al-
luvium.

IIIa 120–140 2.5Y 6/4 Light yellowish brown corallinesilty
sand;slightly sticky, slightly plastic;
abrupt,smoothlower boundary.

Intactpaleosol.

IIIb 140–160+ 5GY 6/1 Greenishgray coralline silty sand;
gley; slightly sticky, slightly plastic;
lower boundarynotobserved.

Intact marshland
deposit.

Stratigraphywasrecordedfor thenorthwall of thepit andincludedthreemain layers
with numeroussublayers(table17, �gure 40). Theuppermostsublayers(sublayersIa-
c) are�lls which includevariouscombinationsof corallineandterrigenoussediments.
Below this is layerII, analluvial silty clay. Thebasallayer, layerIII, is corallinesilty
sand,theupperpartof which is abovethewatertable.

Only oneartifactwasobserved. This wasa modernMiller brandbeerbottle. Al-
thoughfoundin excavationbackdirt,it appearedto originatein layerI. Exceptfor the
UST itself, noothermaterialremainswereobservedduringexcavationat pit 2.

Excavation of two pits at UST site 552fk producedno evidenceof early historic
or traditionalHawaiianculturaldeposition.Intactnative sedimentswereencountered.
The intact native corallinepaleosolis interpretedasa localizedhigh spotwithin the
formerlowlandmarshsouthof Lelepaua�shpond.

Undertakingactivities had “no effect” on archaeologicalresourcesat UST site
552fkbecausenohistoricsiteswerepresent.

UST Site 558

USTsite558is locatedin thesoutheastpartof HickamAFB. It is eastof a fenced�re
trainingareaandnorthwestof theEODarea(�g 9). Local terrainis �at andlevel with
asmallstandof kiaweto thenorth,betweentheEODareaandtaxiwayB.

Two excavationpits wereopenedat UST site558(�g. 41). The�rst andwestern-
mostexcavation,pit 1, wasapproximately20 m eastof the �re trainingarea.Thepit
measured2.6m long by 2.4m wide andattainedamaximumdepthof 150cm.

The pro�le at this site differs slightly from othersitesin the EOD/MS area,but
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Figure40. Northwall of pit 2 at USTsite552fk.

retainsthesamebasiclayersequence(table18, �g. 42). Theuppermostlayer, layerI,
consistsof foursublayers,all of whichare�lls. Thetopsublayeris asphalt,followedby
a relatively thick sublayerof coral �ll. Underthecoral �ll is a thin, compactsublayer
of terrigenoussilt. This layermayrepresentaformersurface.Underthecompactsilt is
anothercoral �ll sublayerfollowedby layer II alluvial clay which extendsto thebase
of pit 1.

No materialremainswereobservedduringexcavationat pit 1.
Following theexcavationof pit 1, a secondpit wasopened7 m to thewest. This

pit, pit 2, measured3.4 long by 2.4m wide andattaineda maximumdepthof 150cm.
Stratigraphyin this pit wasmuchthesameasthat recordedfor pit 1. Onceagain,no
materialremainswereobserved.

Excavationof two pits at UST site 558 producedno evidenceof early historic or
traditionalHawaiianculturaldeposition.Intacthistoricalluviumwasencountered.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site558
becausenohistoricsiteswerepresent.

UST Site558b

UST site 558bis locatedin thesoutheastpart of Hickam AFB, neartheouternorth-
westcornerof theEOD embankment.It is about7 m southof pit 1 at UST site558.
Surroundingterrainis �at with a singlelargekiawetreea few metersto the eastand
theeasternboundaryof the�re trainingareato thewest.

Excavationat UST site558bresultedin a pit measuring3.6m long by 2.3m wide
with a basaldepthof 160 cm. Stratigraphicdatarecordedfor the west wall of the
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Figure41. Pits1 and2 at UST site558with �re trainingareain background.View
is to thewest.

Figure42. Westwall of pit 1 at UST site558. Thescaleis markedin 10 cm incre-
ments.
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Table18. Sedimentdescriptionsfor pit 1, USTsite558
Layer Depth (cm) Color Description Interpretation
Ia 0–7 Asphalt Surfacing.
Ib 7–60 10YR8/3 Very pale brown coral sand and

gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

Ic 60–62 10YR3/3 Dark brown terrigenoussilt or clay;
compact; slightly sticky, slightly
plastic;abrupt,smoothlower bound-
ary.

Fill, possiblehis-
toric paleosol.

Id 62–71 10YR8/3 Very pale brown coral sand and
gravel; nonsticky, nonplastic;abrupt,
smoothlower boundary.

Fill.

II 71–150+ 10YR3/3 Dark brown terrigenousclay; sticky,
plastic;lowerboundarynotobserved.

Intact historic al-
luvium.

pit includesthreemajor layersandnumeroussublayers(table19, �g. 43). Uppermost
area varietyof �lls, both terrigenousandcoralline. Theseextendto 83 cm, at which
pointhistoricallydepositedalluviumbeginsandextends40cm. Below theterrigenous
alluviumis theoriginalnativegroundsurfaceconsistingof corallinesilt turningto sand
asit descendsbelow thewatertableat 130cmdepth.Theoriginal groundsurfacewas
apparentlyabove thewatertablein this speci�c location.This location,however, falls
within anarearecordedasmarshlandsonhistoricmaps.USTsite558bis thereforeon
a formerhigh point in anotherwisemarshylowlandenvironment.

No evidenceof culturaldepositionwasfoundat thissite.

Figure43. Westwall of UST site 558bexcavation. The scaleis marked in 10 cm
increments.
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Table19. Sedimentdescriptionsfor westwall, UST site558b
Layer Depth (cm) Color Description Interpretation
Ia 0–40 5YR 3/3 Reddish brown terrigenous silt;

slightly sticky, slightly plastic;
abrupt,smoothlower boundary.

Fill.

Ib 40–48 10YR 8/3 Very palebrown corallinesilty sand,
gravel and cobbles;nonsticky, non-
plastic;abrupt,smoothlower bound-
ary.

Fill.

Ic 48–83 10YR 3/3 Dark brown terrigenousclay; dis-
turbed; nonsticky, nonplastic;clear,
smoothlower boundary.

Disturbed his-
toric alluvium.

II 83–124 10YR 3/3 Dark brown terrigenousclay; sticky,
plastic;abrupt,smoothlower bound-
ary.

Intact historic al-
luvium.

IIIa 124–130 2.5Y 6/4 Light yellowish brown, coralline
sandysilt; slightly sticky, nonplastic;
abrupt,smoothlower boundary.

Intact marshland
deposit.

IIIb 130–160 5GY 6/1 Greenishgray coralline silty sand;
gley; slightly sticky, nonplastic;wa-
ter table at 130 cm; clear, smooth
lower boundary.

Intact marshland
deposit.

IIIc 160+ 5GY 6/1 Greenishgray coralline gravel and
sand;compact;gley; nonsticky, non-
plastic;lowerboundarynotobserved.

Coral reef detri-
tus.

Excavationof onepit at UST site 558bproducedno evidenceof earlyhistoric or
traditionalHawaiianculturaldeposition.Stratigraphicdataindicatethatthisimmediate
areawas a localizedhigh spot, standingjust above the water table, in a landscape
otherwisedominatedby a lowlandmarshenvironment.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite558b
becausenohistoricsiteswerepresent.

UST Site 563

UST site 563 is locatedin the southeasternpart of Hickam AFB. It is just westof
UST site558andstraddlestheeasternfencelineof the�re trainingarea.Surrounding
terrain is �at and level with a small standof kiawe to the east,borderingthe EOD
embankment,andto the north, borderingthe �re training areaanda sharedHickam
AFB-HonoluluInternationalAirport runway.

ExcavationsatUSTsite563includedshallow exploratorydiggingonthe�re train-
ing areasideof the fenceandextensive excavation andUST removal on the eastern
sideof thefence(�g. 44). Shallow diggingon thewestsidereacheda depthof 40 cm
andexposedanextensive concretepadwith abundantconstructiondebrisin theover-
lying matrix. A setof parallelpipeswasdiscoveredandfollowedunderthe fenceto
theeast.They terminatedat a UST which wassubsequentlyexcavatedandremoved.
This resultedin a 5.0m long by 3.3m wide pit thatreacheda basaldepthof 170cm.

Thestratigraphicpro�le recordedfor thenorthwall of theexcavationpit describes
threemain layers(table20, �g. 45). Uppermostis layer I, a highly disturbed,dark
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Figure44. USTsite563.

Table20. Sedimentdescriptionsfor northwall, USTsite563
Layer Depth (cm) Color Description Interpretation
I 0–76 10YR 3/3

to 10YR
7/3

Dark brown terrigenousclay with
pale yellowish brown banding;
slightly sticky, slightly plastic; clear,
smoothlower boundary.

Fill mixed with
historicalluvium.

II 76–125 10YR3/3 Dark brown terrigenousclay; sticky,
plastic;abrupt,smoothlower bound-
ary.

Intact historic al-
luvium.

IIIa 125–140 2.5Y 6/4 Light yellowish brown corallinesilty
sand; slightly sticky, nonplastic;
abrupt,smoothlower boundary.

Intact marshland
deposit.

IIIb 140–170 5GY 6/1 Greenishgray coralline silty sand;
gley; slightly sticky, nonplastic;wa-
ter table at 140 cm; clear, smooth
lower boundary.

Intact marshland
deposit.

IIIc 170+ 5GY 6/1 Greenishgray coralline gravel and
sand;compact;gley; nonsticky, non-
plastic;lowerboundarynotobserved.

Intact marshland
deposit.

brown terrigenousclay with lighter coloredbandingthroughout. This layer is inter-
pretedasamixtureof imported�ll andunderlyingalluvial clay. Below layerI is intact
terrigenousclay formedby low energy alluvial depositionin the late historic period
(layer II). At 125cm, layer III corallinesedimentsbegin andextendbelow thewater
tableto thebaseof excavation.

No traditionalHawaiianor earlyhistoricremainswerefoundduringexcavationof
theUST. Someconcreteconstructiondebrisandpipingwereobservedin layerI. These
materialsareassociatedwith theUSTandpreviousmilitary structuresin thearea.

Excavationof onelargepit at UST site563producedno evidenceof earlyhistoric
or traditionalHawaiianculturaldeposition.Intactnative sedimentswereencountered.
Intact native corallinesedimentsare interpretedaspart of the former lowland marsh
southof Lelepaua�shpond. Sedimentsbelow the�ll appearundisturbed.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUST site563
becausenohistoricsiteswerepresent.
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Figure45. Eastwall of UST site563excavation.

UST Site 752

UST site 752 is locatedin the southeasternpart of Hickam AFB, inside the fenced
munitionsstoragearea(�g. 9). Within themunitionsstoragearea,theexcavationsiteis
locatedto thenorthof andbetweentwo concretestoragebunkers(�g. 46). Surrounding
terrain is �at, level, and asphaltcovered. An embanked EOD areais locatedsome
distanceto thewestandtaxiwayB is directlynorthof thesite.

Excavation at UST site 752 producedone UST and generateda rectangularpit
measuring9.5 m long by 4.0 m wide with a roughly east-westlong axis orientation.
Following removal of theUST, anadditional4.5m long and4.0m wide pit extension
wasdug off the northeastcornerof the main pit to remove contaminatedsediments.
Theseexcavationsproducedastratigraphicpro�le similar to thatreportedfor USTsite
540 to thewest(table21, �g. 47). Overlying materialconsistedof asphaltsurfacing
with gravel base-course.Underthis andextendingto 90 cm areseveral sublayersof
corallineandmixedcoralandterrigenous�ll (sublayersIc-e). Underlyingthe�ll layers
is silty clay alluvium which extendsto the water table (layer II). The basallayer at
UST site 752 is a corallinesandysilt gley (layer III). The watertablewaslocatedat
approximately150cmbelow surface.

No evidenceof Lelepaua�shpond wasfound, althoughits associatedmarshland
sedimentswereobservednearthebaseof excavation.Accordingto historicmaps(An-
dersonandBouthillier 1996:23,�g. 5), theUST site is situatednear, but outside,the
pond's1913southernboundary.

Excavationsat UST site 752producedno evidenceof earlyhistoricor traditional
Hawaiianculturaldeposition.Intactnativesedimentswereencountered,however, and
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Figure46. Excavation pit at UST site 752 with munitionsbunker in background.
View is to theeast.

Figure47. Eastwall of UST site752excavation.

appearto have beencappedby modern�ll with little associateddamage.The intact
coralline depositis interpretedas part of the former lowland marshto the southof
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Table21. Sedimentdescriptionsfor eastwall, UST site752
Layer Depth (cm) Color Description Interpretation
Ia 0–7 Asphalt. Surfacing.
Ib 7–20 Gravel. Base-course.
Ic 20–39 10YR 8/3 Very palebrown corallinesand;non-

sticky, nonplastic; abrupt, smooth
lower boundary.

Fill.

Id 39–60 10YR 7/3 Very palebrown corallinesand;non-
sticky, nonplastic; abrupt, smooth
lower boundary.

Fill.

Ie 60–90 10YR 5/3 Brown terrigenoussilt, with coral in-
clusions; slightly sticky, nonplastic;
abruptlower boundary.

Fill.

II 90–150 10YR 3/2 Very dark grayish brown silty clay;
slightly sticky, plastic; abrupt,
smoothlower boundary.

Intact historic al-
luvium.

III 150–160+ 5GY 5/1 Greenishgray sandysilt turning to
silty sand;gley; coralline;nonsticky,
nonplastic; water table at 150 cm;
lower boundarynotobserved.

Intact marshland
deposit.

Lelepaua�shpond.
Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite752

becausenohistoricsiteswerepresent.

Other UST Site Locations

NineteenUST siteswere investigatedoutsidethe EOD/MS area. Thesesiteswere
spreadthroughoutHickam AFB (�g. 1). The sectionsbelow describethe resultsof
archaeologicalmonitoringat theseotherlocations.

UST Site AVPA

UST site AVPA is locatedin a fencedvehicle storageareain the west-centralpart
of Hickam AFB. The site is just southof an aircraft parking apronand taxiway 2
(�gs. 1 and48). Terrain immediatelysurroundingthe site is �at andlevel, although
thereis a substantialarti�cial embankmentto the southand a drainageditch to the
west.

A singleexcavationwasopenedat UST siteAVPA. Theexcavationmeasured7.5
m long by 3.0 m wide andreacheda basaldepthof 190 cm. A stratigraphicpro�le
descriptionwasrecordedfor theeastwall of thepit (table22). Thepro�le consistsof
two majorphases,eachcontaining�ner sublayering(�g. 49). The top two sublayers
weremodern�ll associatedwith baseconstructionat Hickam AFB andmorerecent
surfacingat thevehicleparkingarea.Underlyingthis wasa depositof intactalluvial
sediments(sublayersIIa-c). Althoughhistoricmapsshow Waiaho�shpondasbeingin
thevicinity of UST siteAVPA, layerII doesnothave characteristic�shpond sediment
attributesandis alsoclearly too far above thewatertable. By 140cm below surface,
this layer lightensconsiderablyandmicro-strati�cation is visible (�g. 50). The �ne
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Figure48. UST site AVPA with airplaneparkingapronin background.View is to
thewest.

bandingin sublayerIIb waslikely causedby periodicalluvial sedimentation,possibly
from seasonal�ooding. Below sublayerIIb, thewatertableis reachedatapproximately
190cmandthesilty claymatrixbecomesgley. LayerII is aproductof naturaldeposi-
tion andis not �ll. It is clearlyanalogousto thealluvial claysidenti�ed in theEOD/MS
areaandinferredfrom historicaerialphotographs(see�gs. 2 and3).

Although the basaldepthfor the pit was190 cm below surface,excavation was
continuedbelow thewatertableto searchfor possibleburied�shpond sediments.Ex-
cavationto about70 cm below thewatertableproducednoevidenceof �shpond sedi-
ments.Thewatermadeit somewhatdif�cult to observethetrenchpro�le at this point,
but it seemedclearthatlayerII sedimentsweredirectly atopcorallinesandandrubble
whichoverlaysthelithi�ed corallinebedrockof Hālawa-Moanaluaplain.

Excavationat UST siteAVPA producednoevidenceof earlyhistoricor traditional
Hawaiianculturaldeposition.Intactnative sedimentswereencountered,however, and
appearto havebeencappedby modern�ll with little associateddamage.Thepaleosol
recordedaslayer III is interpretedaspartof theformermarshylowlandssurrounding
Waiaho�shpond.

Undertakingactivities had “no effect” on archaeologicalresourcesat UST site
AVPA becausenohistoricsiteswerepresent.

UST SiteBoiler 3

UST site boiler 3 is locatedin the far northwesterncornerof Hickam AFB, on the
coastalstripsouthwestof building 686(�gs. 1 and51). Surroundingterrainis generally
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Figure49. Eastwall of UST site AVPA excavation. The scaleis marked in 10 cm
increments.

Figure50. Sedimentsampleshowing layerII microstrati�cationat UST siteAVPA,
eastwall. Thescaleis markedin 10cm increments.
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Table22. Sedimentdescriptionsfor eastwall, USTsiteAVPA
Layer Depth (cm) Color Description Interpretation
Ia 0–16 10YR4/3 Brown to dark brown sandy silt

with somegravel; nonplastic,slightly
sticky; abrupt,smoothlower bound-
ary.

Fill.

Ib 16–100 10YR8/3 Very pale brown coralline sand,
gravel, and cobbles; occasional
darker lensesmixedwith terrigenous
silt nearlayerI boundary;nonplastic,
nonsticky; abrupt, smooth lower
boundary.

Fill.

IIa 100–140 10YR3/3 Dark brown silty clay; no inclu-
sions;slightly sticky, plastic;gradual,
smoothlower boundary.

Intact historic al-
luvium.

IIb 140–190 10YR 5/3
to 2.5Y
6/4

Brown to light yellowish brown silty
clay; no inclusions;�ne micro strat-
i�cation visible; slightly sticky, plas-
tic; gradual,smoothlower boundary.

Intact historic al-
luvium.

IIc 190–ca.220 5GY 5/1
to 5B 4/1

Greenishgray to dark bluish gray
silty clay; no inclusions;gley; sticky,
slightly plastic;watertableat ca. 190
cm. Abrupt lower boundary.

Intact historic al-
luvium.

III ca.220–ca.270+ 10YR8/2 White coralline sand, gravel, and
small cobbles;nonsticky, nonplastic;
lower boundarynot observed.

Intact marshland
deposit.

�at with a notablerise to theresidentialstructuresborderingthesite's southeastside.
Geophysicalsurvey locatedthreemagneticanomalies.A singleexcavationtrenchwas
dugat eachof the threelocations,all of which weredugperpendicularto thenearby
shoreline.

The �rst of these,trench1, was situated3.9 m southeastof PearlHarbor inlet
(�g. 52). It measured2.6 m long by 1.2 m wide andreacheda basaldepthof 75 cm.
Only onemajor layer wasobservedat thesite (table23). This layer, layer I, wasor-
ganizedin a simple two sublayersequence(�g. 53). SublayerIa consistedof dark
reddishbrown terrigenous�ll. ThelayerhassomeA-horizondevelopmentandis com-
monto all �lled andlandscapedpartsof HickamAFB. Underlyingthisis sublayerIb, a
muchthicker layerof mixedterrigenousandcoralline�ll which includesvarioussizes
of poorly sortedgravel andcobbles.No intact native sedimentswereencounteredin
trench1, nor wasthewatertablereached.

Trench2 wasexcavatedapproximately15 m southof trench1 and13 m from the
shoreline.Thetrenchwastrapezoidalin shapemeasuring2.2 m at its base,3.0 m on
eitherside,and1.2 m at its apex. Thestratigraphicpro�le for this trenchis thesame
asthatgivenfor trench1 (table23). An abandonedsteelcablewasobservedat 8 cm
depthandaconcreteblock at15cm in thetrench'ssoutheastcorner. As with trench1,
trench2 sedimentswereexclusively imported�ll material.No native intactsediments
wereencountered,nor wasthewatertablereached.

Trench3 wasexcavatedeastof andbetweentrenches1 and2. It wasapproximately
20 m from the shorelineandmeasured3.0 m long by 1.1 m wide. Stratigraphyfor
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Figure51. USTsiteboiler 3 with PearlHarborentrancein background.

Figure52. Trench1 excavationat UST siteboiler3. View is to thesouthwest.

trench3 matchedthat observed in trenches1 and2 (table23). The only difference
wasthat trench3 tendedto exhibit a thicker layer I, extendingto asdeepas20 cm.
Materialsobserved during excavation includeda small pieceof coal anda steelrod.
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Table23. Sedimentdescriptionsfor southwall of trench1, UST siteboiler3
Layer Depth (cm) Color Description Interpretation
Ia 0–12 5YR 3/2 Dark reddishbrown terrigenoussilt

topsoil; �ne roots, plastic, slightly
sticky; clear, smoothlowerboundary.

Fill.

Ib 12–75+ 10YR4/3 Brown to dark brown terrigenous
sandysilt with angularbasaltcobbles
andgravel mixedwith corallinesand
and small cobbles; lower boundary
not observed.

Fill.

Figure53. Northwall of trench3 atUSTsiteboiler3. Thescaleis markedin 10cm
increments.

Diggingwasterminatedatadepthof 80cm. Liketheprevioustwo trenches,sediments
hereconsistedentirely of �ll material. No intactnative sedimentswereencountered,
norwasthewatertablereached.

Excavation of threetrenchesat UST site boiler 3 producedno evidenceof early
historicor traditionalHawaiianculturaldeposition.Modernhistoricremainsdatingto
anearlyto mid twentiethcentury�ll eventwereobserved.Someof themateriallikely
datesto morerecentutilities installation.

Stratigraphicdatacon�rm theoutwardexpansionof thecoastlineshown onhistoric
maps(AndersonandBouthillier 1996). Although thepreciselocationof theoriginal
shorelinewasnot locatedduringthiswork, it is probablycloseto thebaseof theraised
embankmentfronting therow of military housingto theeast.Theseresultsagreewith
thoseof DesiletsandMagnusonfor USTsitesboiler1andboiler2 to thenorth(Desilets
andMagnuson2001).



OTHERUSTSITELOCATIONS 75

Undertakingactivities had “no effect” on archaeologicalresourcesat UST site
boiler3 becausenohistoricsiteswerepresent.

Hangar AvenuePipeline

A seriesof excavationpits weredugalonganaviation fuel pipelinewhich runsalong
HangarAvenue.Althoughthefuel pipelinewasaccessedin severallocations,only two
of thesewerein the areaof high probability for containingarchaeologicalresources
(�g. 54). Oneis nearthecornerof HangarAvenueandC Street,on thesoutheastside
of HangarAvenue(�g. 55). The other is approximately245 m to the northeast. It
is on the southwestsideof HangarAvenue,betweenbuilding 2040andthe D wing
of building 1109(�g. 56). Theseexcavation locationswill be referredto aspipeline
accessareas1 and2 respectively.

Figure54. Locationsof pipelineaccessareas1 and2, HickamAFB, O`ahu.

PipelineAccessAr ea1

Undertakingactivities in area1 consistedof the excavation of two rectangularpits.
The�rst, pit 1, measured5.8m long by 1.4m wide andreacheda basaldepthof 120
cm. Thesecondpit wasdugabout3 m to thenortheast.Pit 2 measured3.0m long by
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Figure55. Pipelineaccessarea1 with building 2035on right. View is to thenorth-
east.

Figure56. PipelineaccessArea2 with building 2045in right background.View is
to thenortheast.



OTHERUSTSITELOCATIONS 77

1.5m wide with a basaldepthof 70 cm. Both pits wereexcavatedat the locationsof
abandonedfuel pipelineandassociatedcomponents.Thepipelinewasencounteredat
between40and60cmbelow surface.An associatedconcretevalveboxmeasuring0.5
m by 0.5m wasuncoveredin the�rst pit.

Sedimentsobservedduringexcavationof bothpitsconsistedpredominantlyof cal-
careoussilty sandincludingabundantcorallinegravel andcobbles(�g. 57). This ma-
terial was previously disturbedduring pipeline installation. A single representative
stratigraphicpro�le wasrecordedfor the two pits (table24). Two major layerswere
present.The top layerconsistedof two sublayers,the �rst of which wasasphalt,fol-
lowedby a layerof corallinebase-course�ll. Underlyingtheroadrelateddepositswas
a layer resemblingcoral �ll. Althoughpredominantlycalcareous,this layeralsocon-
tainedsometerrigenoussilt or clay particles.Thelayeris either�ll materialor highly
disturbednative sediment.Largecobblesof consolidatedcoral suggestthat the layer
at leastpartially derivesfrom in situ disturbanceof the reefplatformwhich underlies
this partof HickamAFB. No traditionalHawaiiandepositswereobservedduringex-
cavationatpipelineaccessarea1. No earlyhistoricremainswereobservedeither. The
only cultural materialsobserved werethe late historic, military-erafuel pipelineand
associatedcomponents.

Figure57. Handexcavationof a pit at pipelineaccessarea1. Noteconcretevalve
boxat far left.

PipelineAccessAr ea2

Undertakingactivities in area2 consistedof theexcavationof onepit (�g. 56). Thispit
measured3.3 m long by 2.2 m wide andreacheda maximumdepthof 103cm below
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Table24. Sedimentdescriptionsfor pipelineaccessarea1
Layer Depth (cm) Color Description Interpretation
Ia 0–16 Asphalt. Surfacing.
Ib 16–30 Coral. Base-course.
II 30–120+ 2.5Y 6/4 Light yellowish brown corallinesilty

sandand gravel with someterrige-
noussilt; nonsticky, nonplastic;lower
boundarynot observed.

Disturbed reef
shelfor �ll.

Table25. Sedimentdescriptionsfor southeastwall, pipelineaccessarea2
Layer Depth (cm) Color Description Interpretation
I 0–12 Asphalt. Surfacing.
II 12–103+ 2.5Y 6/4 Light yellowish brown corallinesilty

sand,gravel, andcobbles;nonsticky,
nonplastic; lower boundarynot ob-
served.

Disturbed reef
shelfor �ll.

surface.Theabandonedfuel pipelinewasencounteredat 40cm.
Stratigraphyat area2 consistsof two layers(table25, �g. 58). Uppermostis as-

phalt. Underlying this is coral sand,gravel, andcobbles. Somelarge cobbleswere
observedwhich may indicatethat layer II sedimentswereformedby disturbanceand
redepositionof thebasalcorallinereefshelf. Accordingto this model,the reefshelf,
which underliesall of northwesternHickam AFB, was excavatedto install the fuel
pipeline and then redeposited.Alternatively, this materialmay be �ll derived from
dredgingof PearlHarborEntranceandsurroundingcoastline.

Asidefrom theabandonedfuelpipeline,nohistoricor traditionalHawaiianremains
wereobservedduringexcavationat pipelineaccessarea2.

Summary

Threepits at two pipelineaccessareaswereexcavatedalongHangarAvenue.These
excavationsproducedcorallinesedimentswhich appearto bedisturbedreefplatform,
but may be imported�ll. No evidenceof early historic or traditionalHawaiian de-
position wasobserved. Undertakingactivities along the abandonedHangarAvenue
pipelinethereforehad“no effect” onarchaeologicalresourcesbecausenohistoricsites
werepresent.

UST Site40

USTsite40is locatedin theFort Kamehamehaareain thesouthwesternpartof Hickam
AFB (�g. 1). This site is at theback(west)endof building 40 (�gs. 59 and60). It is
immediatelyadjacentto anindustrialcompressorrestingon a concretepad.Terrainto
thewestis �at, level, andpavedwith asphaltin someareas.

Onetrenchwasexcavatedat UST site40. This trenchmeasured1.5m long by 0.7
m wideandreachedabasaldepthof 120cm. Stratigraphically, thetrenchsidewallsex-
hibitedtwo distinctlayers(table26, �g. 61). LayerI wasa combinationof terrigenous
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Figure58. Excavationpit at pipelineaccessarea2. The scaleis marked in 10 cm
increments.

silt andcorallinesand,pebble,andcobble�ll. Theterrigenoussilt wasconcentratedin
theupperpartof thelayerwhile thelowerportionwaspredominantlycorallinerubble.
Layer II consistedof intact, native calcareoussand. This layer extendedto the base
of excavation.Thesandgrainsbecamenoticeablylargerat thebaseof theexcavation.
This coincidedwith the water table,which wasreachedat 120 cm. No paleosolor
culturaldepositionwasfoundin layerII.

Excavationof onetrenchat UST site40 producedno evidenceof earlyhistoricor
traditionalHawaiian deposition. Undertakingactivities thereforehad“no effect” on
archaeologicalresourcesatUST site40becausenohistoricsiteswerepresent.

Table26. Sedimentdescriptionsfor northwall of shorttrench,USTsite40
Layer Depth (cm) Color Description Interpretation
Ia 0–22 10YR 3/3 Dark brown terrigenoussilt; sticky,

plastic; clear, smoothlower bound-
ary.

Fill.

Ib 22–45 10YR 5/2 Grayishbrown corallinesand,gravel,
and cobbles; nonplastic, nonsticky;
abrupt,smoothlower boundary.

Fill.

II 45–120+ 10YR 7/3 Very pale brown coralline sandbe-
coming coarsewith depth; nonplas-
tic, nonsticky, moist; water table at
120 cm; lower boundary not ob-
served.

Intactnative sedi-
ment.
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Figure59. USTsites40and3366at Fort Kamehameha,HickamAFB.
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Figure60. Excavationof a shorttrenchatUST site40. View is to thenorth.

Figure61. Northwall of trenchat UST site40. Thescaleis markedin 10 cm incre-
ments.
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UST Site180

UST site180is locatedin thenorthernpartof HickamAFB in thecenterof a circular
off-rampleadingto theHickamAFB maingate(�g. 1). Thesiteareais �at andlevel
andcoveredwith shortgrass.

Two separateexcavationswere madeat UST site 180 (�g. 62). The �rst was
trench1, an exploratory trenchmeasuring1.0 m long by 5.2 m wide andachieving
a basaldepthof 150cm. Thestratigraphicpro�le for this trenchconsistedof two sub-
layers(table27). UppermostwassublayerIa which consistedentirelyof terrigenous
clay landscaping�ll. Below this wassublayerIb, consistingof coralline rubble �ll
materialwith largeamountsof constructiondebrisfoundthroughout.Concrete,scrap
metal,rebar, angleiron, asphalt,plastic,andburnt lumberwerepresentin sublayerIb.
Charcoalimpregnatedsedimentswerecommonin this sublayer. A concretefooting
wasalsouncoveredin theeastendof thetrench.Thesematerialsindicatethatprevious
military facilities at this site weredemolishedandsubsequentlyworked into the �ll
sediments.Thepresenceof plasticssuggesta post-1940sdate.Native sedimentswere
notencounteredin trench1.

Figure62. USTsite180showing trench1 andpit 1. View is to thesouthwest.

Pit 1, the secondexcavation at UST site 180, was locatedapproximately13 m
northwestof trench1. This excavationproduceda UST andassociatedcontaminated
sediments.Pit 1 measured5.5m long by 7.0m wide andattainedabasaldepthof 230
cm.

Pit 1 stratigraphyconsistedof threeprimary layers(table 28, �gs. 63 and 64).
Within layer I, the uppermostsublayerwas silty clay landscaping�ll. Under this,
andextendingto 60 cm, wascoral �ll. At 60 cm, native sedimentswereencountered,
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Table27. Sedimentdescriptionsfor northwall of trench1, UST site180
Layer Depth (cm) Color Description Interpretation
Ia 0–30 7.5YR3/2 Dark brown silty clay; sticky, plastic;

smooth,abruptlower boundary.
Fill.

Ib 30–150+ 10YR 5/3-
6/3

Brown to pale brown mixture of
corallinerubbleandconstructionde-
bris; localized burnt, charcoal rich
sediment(10YR2/1);nonsticky, non-
plastic;lowerboundarynotobserved.

Fill.

Table28. Sedimentdescriptionsfor northwall of pit 1, UST site180
Layer Depth (cm) Color Description Interpretation
Ia 0–30 7.5YR3/2 Dark brown silty clay; sticky, plastic;

smooth,abruptlower boundary.
Fill.

Ib 30–60 10YR8/2 Very pale brown coralline sand,
gravel, andcobbles;nonplastic,non-
sticky; abrupt,smoothlower bound-
ary.

Fill.

IIa 60–85 10YR6/3 Palebrown terrigenoussilty claywith
coral cobblesandasphaltfragments;
plastic, sticky, moist; clear, smooth
lower boundary.

Disturbed native
sediment formed
from underlying
parentmaterial.

IIb 85–98 10YR6/3 Pale brown terrigenoussilty clay;
plastic, sticky, moist; clear, smooth
lower boundary.

Intactnative sedi-
ment.

III 98–230+ 10YR 5/3
and 10YR
7/3

Bandedbrown and very pale brown
terrigenouslithi�ed silty clay; ma-
rine deposit;lower boundarynot ob-
served.

Intactnative sedi-
ment.

althoughthe upperpart, sublayerIIa, washighly reworked andcontainedcoral and
asphaltinclusions. Below this, however, the clay layer wasintact. At about100 cm
depth,aC horizonwasreached(layerIII). This layerconsistedof lithi�ed silt andclay.
It constitutestheparentrock from which layer II formed. Layer III probablyformed
asa marinedepositduringoneof theoceanichigh stands.Its bandinglikely resulted
from seasonalalluviationinto whatwerethenshallow coastalwaters.

Excavation of one small trenchand one large pit at UST site 180 producedno
evidenceof early historic or traditionalHawaiian cultural deposition. Although it is
shown asbeingin thegeneralareaonhistoricmaps,noevidenceof Pu`uloacampwas
found. Burnt constructiondebrisfound in trench1 datesto the military occupation
of this areaandis likely associatedwith theUST uncoveredin pit 1 to thenorthwest.
Intactnativesedimentswereencounteredin pit 1, theupperpartof whichwasdisturbed
asrecentlyasthelatehistoricperiod.Thesesedimentsappearto have formedfrom in
situweatheringof underlyinglayerIII siltstone.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite180
becausenohistoricsiteswerepresent.
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Figure63. North wall of pit 1 at UST site180. Thescaleis markedin 10 cm incre-
ments.

Figure64. Easternwall of pit 1 at USTsite180.NoteUSTpit �ll in center.
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UST Site 901

UST site 901 is locatedat the far westernendof Hickam AFB, just southof Bishop
Point (�g. 1). It is adjacentto the west (makai) side of building 901. Surrounding
terrainis �at andlevel with somelargeshadetreesin thearea,but otherwisevegetated
with shortgrass.Threesmallpotholeexcavationsweredughere.

The�rst excavation,pothole1,wasdugunderaconcretepadadjoiningthebackend
of building 901(�g. 65). The initial 10 cm of concretewascut away exposinggravel
base-course.Underthiswereavarietyof different�ll layersincludingbothterrigenous
andcorallinesediments(table29). Although no early historic cultural materialwas
found in this pit, an abandonedpipe, rustedandhighly degraded,wasdiscovered40
cm below surface. The pipe led off to the eastandwest,promptingtwo additional
excavationsaimedat determiningif thepipe led to a UST. Excavationof the �rst pit
wasterminatedat 66cmbelow surface.

Figure65. Pothole1 at UST site901.

Pothole2 wasdugapproximately4.5m westof pothole1 (�g. 66). Thisexcavation
wasevensmaller, measuringonly 60cm in diameterandachieving abasaldepthof 35
cm. Stratigraphyconsistedof two layers.On top wasa 15 cm thick layerof brown to
darkbrown (7.5YR4/3) terrigenoustopsoiloverlyinganother�ll layercomposedof a
mixtureof terrigenoussilt andcorallinesandandrubble.Theabandonedpipewasalso
found at the baseof this pit. The pipe angleddownward at a 45° angleandwasnot
pursued.

Pothole3 wasexcavated2.3m eastof theoriginal pit. Theeastwall of thepit was
adjacentto thewestendof building 901.Thisexcavationalsowentthroughaconcrete
pad.Sedimentshereconsistedof a singlelayerof darkreddishbrown (2.5YR3/4) silt
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Table29. Sedimentdescriptionsfor northwall of pothole1, USTsite901
Layer Depth (cm) Color Description Interpretation
Ia 0–10 Concrete. Surfacing.
Ib 10–25 Gravel; abrupt,smoothlower bound-

ary.
Base-course.

Ic 25–35 2.5YR3/4 Dark reddishbrown terrigenoussilty
sand; nonsticky, nonplastic; abrupt,
smoothlower boundary.

Fill.

Id 35–47 10YR 2/1 Black terrigenoussand; nonsticky,
nonplastic; abrupt, smooth lower
boundary.

Fill.

Id 47–60+ 10YR 5/3 Brown coralline sand; nonsticky,
nonplastic; lower boundarynot ob-
served.

Fill.

Figure66. Excavationof pothole2 at UST site901. PearlHarborentranceis in the
background.View is to thewest.

�ll extendingto adepthof 45cmbelow surface.Theabandonedpipewasnot foundin
this pit.

Excavation of threesmall potholesat UST site 901 resultedin the discovery of
no early historic or traditionalHawaiiandeposition.Sedimentswereexclusively �ll,
possiblyrelatingto early1900sHickamAFB facilitiesconstructionon BishopPoint.
Undertakingactivities thereforehad“no effect” on archaeologicalresourcesat UST
site901becausenohistoricsiteswerepresent.
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UST Site 1045

USTsite1045is locatedin thewest-centralpartof HickamAFB, immediatelywestof
building 1045andsouthof VickersAvenue(�g. 1). Thissitecontainsanoil/watersep-
aratorsituatedbelow groundin aconcretevault. Undertakingactivitiesat thisUSTsite
did not involve any grounddisturbingactivities. Therefore,no archaeologicalmon-
itoring was performedand undertakingactivities had “no effect” on archaeological
resources.

UST Site 1801

UST site 1801 is locatedin the north-centralregion of Hickam AFB, northwestof
building 1805,justoff Moffet Street(�g. 1). Thesiteareaat thetimeof excavationwas
in theearlystagesof a renovationproject.Thesiteareahadbeenclearedof vegetation
andtopsoilin preparationfor constructionof aparkinglot. Theterrainsurroundingthe
sitewasgenerallylevel, consistingof coralsurfacingwith somelargepilesof topsoil
andabandonedwaterandsewer lines(�g. 67).

Figure67. USTsite1801.View is to thenortheast.

One large pit wasexcavatedat UST site 1801. The pit measured8.4 m long by
6.5m wide andattaineda maximumdepthof 240cm. Sedimentsat this siteconsisted
entirely of imported�ll (table30, �g. 68). The uppermostof the �ll sublayerswas
recentlydepositedcoralassociatedwith theongoingconstructionproject. Below this
wasa sublayerof terrigenoussilty clay and,at the samedepth,a lensof coral sand
andrubble.Underlyingthesewasa terrigenoussilty, sandymatrix containingrounded
pebblesand cobbles,a substantialamountof fragmentedmarineshell, and narrow
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Table30. Sedimentdescriptionsfor southwall, USTsite1801
Layer Depth (cm) Color Description Interpretation
Ia 0–26 10YR7/3 Very pale brown coralline sand,

gravel, and cobbleswith some ter-
rigenoussilt; nonplastic,nonsticky;
lower boundarynot observed.

Fill.

Ib 26–60/110 5YR 3/3 Reddishbrown terrigenoussilty clay
with somecalcareousgrains;slightly
plastic,sticky, moist; abrupt,sloping
lower boundary.

Fill.

Ic 60–110 10YR8/3 Very pale brown coralline sand,
gravel, andcobbles;nonplastic,non-
sticky; abrupt,smoothlower bound-
ary;presentin southeastportionof pit
only.

Fill.

Id 110–190 10YR3/2 Dark brown terrigenoussilty clay
with some sand and moderatema-
rine shell; historic artifacts present;
slightly plastic, sticky, moist; clear,
smoothlower boundary.

Fill.

Ie 190–240+ 10YR3/1 Dark brown terrigenoussilty clay
with somesandandmoderatemarine
shell; gley; historic artifactspresent;
slightly plastic, sticky, moist; lower
boundarynotobserved.

Fill.

gaugesteelrails. Theorigin of this materialis unknown, but it clearlymusthavebeen
from a coastalcontext. The steelrails are likely associatedwith the nearbyformer
sugarcanerail line which onceservicedagriculturalareasto the north andwest. No
otherculturalremainswereobserved.

Accordingto historicmaps,UST site1801is locatedjust to thewestof Lelepaua
�shpond andeastof Pu`uloacamp. Although�shpond sedimentswerenot observed,
it is curiousthatthenative sedimentsarewell below thewatertablein this area.This
indicatesthattheareawaspreviouslysubmerged,suggestingthatthis areawaspartof
themarshywetlandssurroundingthenorthernendof Lelepaua�shpond.

Excavationof oneshallow pit atUSTsite1801producednoevidenceof traditional
Hawaiianculturaldeposition.Steelrails datingto the late1800sor early1900swere
found throughoutthe lower layersof �ll. They have clearly beenredepositedin this
locationaspartof the�ll matrix. Intactnativesedimentswerenotencounteredandthe
elevationof thewatertableindicatesthat this areawaspart of themarshwetlandsat
thenorthernendof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite1801
becausenohistoricsiteswerepresent.

UST Site1822

UST site1822is locatedin thenorth-centralregion of HickamAFB in whatwaspre-
viously a grassy�eld borderingMcClellandandMountainhomeStreets(�g. 1). The
siteareaat thetime of excavationwasin theearlystagesof a renovationproject.The
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Figure68. Southwall of UST site 1801excavation. The scaleis marked in 10 cm
increments.

siteareahadbeenclearedof vegetationandtopsoil in preparationfor constructionof
military housingunits.Theterrainsurroundingthesitewasgenerallylevel, consisting
of exposedterrigenoussediment(�g. 69).

Onepit wasexcavatedat UST site1822. This pit measured3.5 m long by 3.4 m
wideandattainedamaximumdepthof 2.0m. Thestratigraphicpro�le for this pit was
similar to thatrecordedfor USTsite1801(table31). Oneprimary�ll layer, composed
of two sublayers,wasrecorded.Thesesublayersareanalogousto thoserecordedas
layersId andIe at UST site 1801to the south. The uppersublayeris a dark brown
terrigenoussilt with substantialamountsof marineshell. The lower sublayeris the
samematerial,but gley dueto submersionbelow thewatertable.

A singlesectionof narrow gaugesteelrail wasrecoveredfrom sublayerIa. This
artifactis likely associatedwith therail linesandsugarcane�elds oncelocatedimme-
diatelynorthof thesite.No otherculturalremainswereobservedduringexcavation.

Excavationof oneshallow pit atUSTsite1822producednoevidenceof traditional
Hawaiiancultural deposition.A sectionof steelrail datingto the late1800sor early
1900swasfound in the �ll matrix. It wasapparentlyredepositedin this locationdur-
ing early to mid 1900s�lling. Intact native sedimentswerenot encounteredandthe
elevationof thewatertableindicatesthat this areawasoncepartof theformermarsh
wetlandsat thenorthernendof Lelepaua�shpond.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite1822
becausenohistoricsiteswerepresent.



90 CHAPTER4. RESULTS

Figure69. USTsite1822.View is to thenorth.

Table31. Sedimentdescriptionsfor northwall, USTsite1822
Layer Depth (cm) Color Description Interpretation
Ia 0–200 10YR3/2 Very dark brown terrigenoussilty

clay with some sand and moder-
ate marine shell; historic artifacts
present; slightly plastic, slightly
sticky, moist; clear, smooth lower
boundary.

Fill.

Ib 200+ 10YR3/1 Very dark brown terrigenoussilty
clay with somesand and moderate
marine shell; gley; slightly plastic,
slightly sticky, moist;lowerboundary
not observed.

Fill.

UST Site2003b

UST site 2003bis locatedin the westerncoastalregion of Hickam AFB, in what is
presentlythe Air Forcemotor pool facility. The site is level, �at, andsurfacedwith
concrete. Traditional Hawaiian cultural depositionhasbeenrecordedand sampled
duringpreviousarchaeologicalmonitoringin this area(DegaandFarrell 1999).

Undertakingactivities at UST site 2003b included the excavation of one large
pit (�g. 70). The pit measured6.6 m long by 4.0 m wide andattaineda maximum
depthof 230 cm. Stratigraphyin the pit walls consistedof threeprimary layers(ta-
ble 32, �g. 71). Uppermostis layer I �ll and surfacing dating to the late historic
andmodernperiods.Underneaththis is layer II, consistingof native calcareoussand.
LayerII is composedof threesublayers.LayerIIa is a disturbedpaleosolcontaininga
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few charcoal�ecks. Thislayeris likely anextensionof thedepositin whichsubstantial
culturaldepositswererecoveredduringpreviousarchaeologicalmonitoringin themo-
tor poolarea(DegaandFarrell1999).No culturalmaterialswerefoundin sublayerIIa
atUSTsite2003b,althoughsomecharcoal�ecks wereobserved.Thepaleosol's lower
boundarywasabruptand irregular, indicating that the layer hadbeendisturbedand
possiblytruncated.Below thepaleosolwasnative calcareoussandextendingto about
86 cm below surface.At this depth,thesandbecameweaklycementedandcontinued
soto thebaseof excavation.

The stratigraphicpro�le observed in the southwall of the pit differedsomewhat
from that in thenorth. It did not exhibit sublayerIIa paleosol,for example.It appears
thatthenativesedimentshavebeentruncatedandthepaleosolremoved.Thissuggests
that the original groundsurfacewasvariablein elevation andhassubsequentlybeen
leveled,leaving only lowerelevationpaleosolintact.

Figure70. USTsite2003bexcavation.View is to thenorthwest.

Excavation of onepit at UST site 2003bproducedvery weakevidencefor tradi-
tional Hawaiianor earlyhistoricdeposition.Evidencewaslimited to sparsecharcoal
�ecking in adisturbedpaleosol.Thepaleosolis interpretedaspartof a layerknown to
containtraditionalHawaiiandepositsin otherpartsof themotorpoolarea.

Undertakingactivities at UST site 2003bhad “no effect” on archaeologicalre-
sourcesbecausenohistoricsiteswerepresent.

UST Site 2118

UST site2118is locatedin thenorth-centralpartof HickamAFB (�g. 1). It is south
of Kuntz Avenueon a fuel truck washingpad. A large aircraft parkingapronis im-
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Figure71. North wall of UST site2003bexcavation. Thescaleis markedin 10 cm
increments.

Figure72. Southwall of UST site2003bexcavationpit. Thescaleis markedin 10
cm increments.
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Table32. Sedimentdescriptionsfor northwall, USTsite2003b
Layer Depth (cm) Color Description Interpretation
Ia 0–10 Asphalt. Surfacing.
Ib 10–50 10YR 7/3 Very palebrown corallinesilty sand,

gravel, andcobbles;nonsticky, non-
plastic; smooth,clear lower bound-
ary.

Fill.

IIa 50–56 10YR 4/2 Dark grayish brown coralline silty
sand;A horizon;nonsticky, nonplas-
tic; irregular, abruptlower boundary.

Native deposit,
disturbed.

IIb 56–86 10YR 7/4 Very palebrown corallinesilty sand;
nonsticky, nonplastic;irregular, clear
lower boundary.

Native deposit,
intact.

IIc 86–230+ 10YR 7/4 Very pale brown consolidated
coralline silty sand; nonsticky, non-
plastic;Watertableat 140cm; lower
boundarynotobserved.

Native deposit,
intact.

mediatelyto the west. Surroundingterrain is �at, level, andsurfacedwith concrete
andasphalt.Historic mapsindicatethatvariouslycon�guredwalls wereoncelocated
nearbyto thewestandPu`uloacampwasto thenorthwest(AndersonandBouthillier
1996:23,�g. 5).

Oneextensive pit wasexcavatedat UST site 2118(�g. 73). The pit waspolygo-
nal in shapeandwasexcavatedto a uniform depthof 200cm. Abandonedandactive
utilities wereencounteredduringexcavationandtheir installationhadclearlyresulted
in disturbanceof sediments.The wall pro�les recordedhererepresentsedimentsun-
touchedby previousUSTandutilities trenching.

The stratigraphicsequencefor UST site 2118 containstwo primary layers (ta-
ble 33). Uppermostis modern�ll andconcretesurfacing. Below this, beginning at
a depthof 150cm, is a layerof alluvial clay mixedwith abundantcoralboulders.The
coralbouldersarepartof thereefsubstratewhichunderliesmostof HickamAFB. Be-
tweenthebouldersandextendingalittle abovethemis alluvial clay. Thismaterialmay
berelatedto thehistoricalluviation inferredfor sitesat theEOD/MSarea.Giventhe
northerlylocationof thesite,however, it is equallylikely thattheclaydepositpre-dates
thehistoricalluvial event.

Thecoralbouldersbecomewell cementedwith depthandby 200cmbelow surface
becomesolid reefplatform. Thewatertablewasencounteredat 190cm depth.Apart
from theabandonedandactive utilities, no culturalmaterialwasobservedduringex-
cavation.

Excavationof onelargepit atUSTsite2118producednoevidenceof earlyhistoric
or traditionalHawaiiandeposition.Excavationproduceddepositswhich resultedfrom
reefgrowth duringoceanichigh standsandsubsequentalluviationof inlandvolcanic
sediments.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite2118
becausenohistoricsiteswerepresent.
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Figure73. Excavationin progressatUST site2118.

Table33. Sedimentdescriptionsfor westwall, USTsite2118
Layer Depth (cm) Color Description Interpretation
Ia 0–11 Concrete. Surfacing.
Ib 11–150 10YR7/3 Very pale brown coralline silty

sand,gravel, andcobbles;nonsticky,
nonplastic; irregular, abrupt lower
boundary.

Fill.

IIa 150–175 2.5Y 6/4 Coralline boulders and cobbles in
light yellowish brown terrigenous
clay matrix with calcareoussandin-
clusions; slightly sticky, plastic; ir-
regular, clearlower boundary.

Coral reef
substratewith in-
terstitial alluvial
clay, intact.

IIb 175–200+ 10YR7/4 Very pale brown coralline boulders
and cobbles; nonsticky, nonplastic;
Watertableat 190cm; lower bound-
ary notobserved.

Coral reef sub-
strate.
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Figure74. Northwall pro�le at UST site2118.Thescaleis markedin 10cm incre-
ments.

UST Site 2184

UST site2184is locatedin thenorth-centralpartof HickamAFB (�g. 1). Thesite is
within a fenced,grassyareawith level ground.Severalcoconuttreesarealsopresent.

One long trenchwasdug alonga buried pipelineat UST site 2184. The trench
wasapproximately50m longand1.5m wide. It hada southeastto northwestbearing.
Depthof excavationwasconsistently75cmbelow surface,althoughseveraldeeperpits
wereexcavatedat theendsto removepipevalves.Along thelengthof thetrench,sed-
imentsconsistedof highly mixedterrigenoussilty clay andcorallinesandandgravel
�ll. Thismaterialhadbeenexcavated,mixed,andredepositedduringpipelineinstalla-
tion. Thedeeperpitsat theendsrevealedintactsedimentsanda gooddealof variation
betweenthesoutheastandnorthwesttrenchends(tables34and35). At bothends,over-
lying sedimentsconsistedof two layersof �ll (�g. 75). Below the�ll at thesoutheast
end,coral bedrockwas encounteredat 120 cm. In the northwest,however, histori-
cally introducedterrigenousclay alluvium wasfound. Late historic steelpiping was
uncoveredin thetrench,but nootherculturalmaterialswerefound.

Excavationof onelongtrenchatUSTsite2184producednoevidenceof earlyhis-
toric or traditionalHawaiian cultural deposition.All sedimentsobservedwere�ll or
alluviumdatingto theconstructionof HickamAFB or coralbedrock.Undertakingac-
tivities thereforehad“no effect” onarchaeologicalresourcesatUSTsite2184because
nohistoricsiteswerepresent.
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Figure75. Excavationat southeastendof trenchshowing two distinct�ll layers.

Table34. Sedimentdescriptionsfor southeastendof trench,USTsite2184
Layer Depth (cm) Color Description Interpretation
Ia 0–65 7.5YR3/2 Dark brown terrigenoussilty clay

with coralline sand and pebbles;
slightly sticky, slightly plastic;
smooth,clearlower boundary.

Fill.

Ib 65–120 10YR 6/2 Pale brown coralline sand, gravel,
and small cobbles; nonsticky, non-
plastic;smooth,abruptlower bound-
ary.

Fill.

II 120+ Coral. Coral reef sub-
strate.

Table35. Sedimentdescriptionsfor northwestendof trench,UST site2184
Layer Depth (cm) Color Description Interpretation
Ia 0–65 7.5YR3/2 Dark brown terrigenoussilty clay

with coralline sand and pebbles;
slightly sticky, slightly plastic;
smooth,clearlower boundary.

Fill.

Ib 65–140 10YR 6/2 Pale brown coralline sand, gravel,
and small cobbles; nonsticky, non-
plastic;smooth,abruptlower bound-
ary.

Fill.

II 140+ 10YR 3/3 Dark Brown terrigenoussilty clay;
sticky, plastic; lower boundarynot
observed.

Historic allu-
vium.
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UST Site 3018

UST site3018is locatedon a broad,asphaltcoveredplain at thesoutheasternendof
Fort Kamehameha(�g. 1). No buildingsarenearby. However, a chain-link fenceen-
closingacontractorlaydown yardis immediatelyto theeastandadjoinstheexcavation
area.A singlemagneticanomalywasidenti�ed duringgeophysicalsurvey at this site.
Theanomalyis locatedwithin a20cmhighraisedconcreterim whichmayhaveserved
asthebasefor astructure(�g. 76).

Figure76. USTsite3018with concreterim. View is to thenorth.

A singleexcavationpit wasdugat UST site3018. This excavationmeasured4.0
m long by 2.6 m wide andreacheda maximumdepthof 170 cm. A squareconcrete
footing waspresentin thenortheastcornerof theexcavation. Concretealsoextended
vertically to thebaseof excavationalongtheeastandnorthwalls.

Stratigraphyin thepit consistedof asimpleonelayerpro�le with severalsublayers
(table36). SublayerIa consistsof angularbasaltgravel �ll. SublayerIb is amixtureof
terrigenousandcorallinesandandsilt with abundantgravel (�g. 77). Both sublayers
are modern�ll associatedwith military construction. The basalsublayeris a dark
reddishbrown silt with somecorallinegrains. SublayerIc is interpretedasanother
�ll layer, but onethat predatesthe constructionanddemolitionof the structureonce
situatedhere.

Somemodernhistoricdebriswasobservedin sublayerIa sediments.Theseinclude
concretechunksanda pieceof �berglass.No otherremainswerefound.

Excavationof onelargepit atUSTsite3018producednoevidenceof earlyhistoric
or traditionalHawaiianculturaldeposition.All sedimentsobservedwere�ll datingto
the initial constructionof Hickam AFB or later. Undertakingactivities thereforehad
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Table36. Sedimentdescriptionsfor eastwall of trench1, UST site3018
Layer Depth (cm) Color Description Interpretation
Ia 0–10 Basaltgravel; abrupt,smoothlower

boundary.
Fill.

Ib 10–150 10YR 4/3 Brown to dark brown silty sand
with gravel; predominantlyterrige-
nous but some coralline sand and
gravel; nonplastic, slightly sticky;
abrupt,smoothlower boundary.

Fill.

Ic 150–170+ 2.5YR3/4 Dark reddishbrown silt with some
coralline sand; slightly plastic,
slightly sticky; lower boundarynot
observed.

Fill.

Figure77. Eastwall of UST site3018excavationshowing uppertwo layersof pro-
�le. Thescaleis markedin 10cm increments.

“no effect” onarchaeologicalresourcesatUSTsite3018becausenohistoricsiteswere
present.

UST Site3366

UST site3366is locatedin thehistoricFort Kamehamehahousingarea,in thesouth-
westernpart of Hickam AFB (�g. 1). It is on the southwest(makai) sideof Beach
Road,about90 m from the MāmalaBay/PearlHarborEntranceshoreline,andadja-
centto BatteryHawkins Annex (building 3366)(�g. 78). BatteryHawkins Annex is
includedwithin theArtillery District of Honoluluwhich is on theNationalRegisterof
HistoricPlaces.Surroundingterrainis �at andlevel. Treesandbrushdot thearea.
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Figure78. Excavationat USTsite3366onBeachRoad.View is to thesoutheast.

Onelong trenchwasexcavatedat UST site 3366. The trenchmeasured6.0 m in
length and 0.9 m in width. It reacheda basaldepthof 110 cm. Stratigraphically,
four layerswere recorded(table 37). The four layersconsistof variationsof local
calcareoussand(�g. 78). LayerI is thecurrentsurfacelayerandexhibitsamoderately
strongA-horizon soil development. This layer haslikely beendisturbedto a great
extent andmay have beenimportedfrom nearbycoastalsources.Underlyingthis is
layer II, a homogeneouspalebrown layer. This layer appearsto be a highly mixed
combinationof overlying sandsandunderlyinglayer III paleosol.LayerIII is a paleo
A-horizonwhoseupperparthasprobablybeenreworked. This is thelayeronewould
expectto �nd traditionalHawaiiandepositionin theFortKamehamehacoastalarea.No
evidenceof culturaldepositionwasfound,however. The�nal layer, layerIV, consisted
of undisturbednative beachsand.Thesandwas�ner -grainedin theupperandmiddle
partof thecolumn,but becamevery coarseat thebottom.Excavationwasterminated
at thewatertable,110cmbelow surface.

Excavationof onetrenchat UST site3366producedno evidenceof earlyhistoric
or traditionalHawaiian cultural deposition.Undertakingactivities thereforehad“no
effect” on archaeologicalresourcesat UST site 3366becauseno historic siteswere
present.

UST Site 3418

UST site 3418 is locatedin the Fort Kamehamehaareain the southwesternpart of
Hickam AFB (�g. 1). The excavation site was at the back side (makai) of Coastal
BatteryJackson(�g. 80). BatteryJacksonis includedwithin theArtillery District of
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Table37. Sedimentdescriptionsfor northwestwall, UST site3366
Layer Depth (cm) Color Description Interpretation
I 0–15 10YR4/3 Brown corallinesilty sand,few peb-

bles, �ne roots; A-horizon; non-
sticky, nonplastic; smooth, clear
lower boundary.

Locally procured
sand�ll.

II 15–27 10YR6/3 Pale brown coralline sand; char-
coal �ecks; nonplastic, nonsticky;
smooth,clearlower boundary.

Disturbed,mixed
paleosolandsand
�ll.

III 27–33 10YR5/2 Grayishbrown coralline sand;char-
coal �ecks; nonplastic, nonsticky;
clear, smoothlower boundary.

Intactpaleosol.

IV 33–110+ 10YR7/6 Yellow corallinesand;�ne-grainedat
top of level, but becomescoarsewith
depth; nonplastic,nonsticky ; water
tableat 110 cm; lower boundarynot
observed.

Intactnative sedi-
ment.

Figure79. Northwestwall of trenchatUSTsite3366.Thescaleis markedin 10cm
increments.
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Honoluluwhich is on theNationalRegisterof Historic Places.Terrainto thenorth is
openandcontainsa drainageditch approximately20 m from thesite. Small treesand
shrubssurroundtheditch.

Figure80. Excavationat UST site3418.Picturetakenfrom topof BatteryJackson.
View is to thenorth.

Onepolygonalshapedexcavationwasmadeat UST site3418(�g. 81). This work
produceda large amountof metal debris. Stratigraphically, two major layerswere
recorded.LayerI wascomposedof amixtureof terrigenoussilt andcorallinesandand
silt. It is clearly�ll material,althoughlikely derivedfrom somenearbysource.Metal
debriswascommonin this layer. Thesecondlayerconsistedof two parts.Uppermost
wassublayerIIa, a slightly disturbedcalcareoussanddeposit.Metal debriswasalso
commonin theupperpartof in this layer. Thebasalsublayer, sublayerIIb, consisted
of thesamesediment,but below thewatertableandhencegley. No metalwasfound
in sublayerIIb.

Excavation of a singlepolygonalpit at UST site 3418producedno evidenceof
earlyhistoric or traditionalHawaiiandeposition.Metal debriswasfound throughout
theexcavatedarea,but likely datesto the latehistoricperiod. It remainsa possibility
that thematerialis associatedwith BatteryJackson.Thereis no way to con�rm this,
however, sincethemetalis highly oxidizedandbearsnodiagnosticfeatures.

Undertakingactivitiesthereforehad“no effect” onarchaeologicalresourcesatUST
site3418becausenohistoricsiteswerepresent.
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Figure81. Shapeanddimensionsof excavationpit at UST site3418. Figureis not
to scale.

Table38. Sedimentdescriptionsfor southwall, USTsite3418
Layer Depth (cm) Color Description Interpretation
I 0–23 10YR6/3 Pale brown terrigenous silt and

coralline sand,somegravel; historic
artifacts; slightly sticky, nonplastic;
clear, smoothlower boundary.

Fill.

IIa 23–76 10YR7/3 Very pale brown corallinesand,few
coralline gravel; nonplastic, non-
sticky; clear, smoothlowerboundary.

Disturbed native
sediment.

IIb 76–92+ 5GY 6/1 Greenishgraycorallinesandbecom-
ing coarsewith depth; nonplastic,
nonsticky, moist; water table at 76
cm; lower boundarynot observed.

Intactnative sedi-
ment.
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UST Site 3440

USTsite3440is locatedin thesouthwestpartof HickamAFB, undera concretestair-
way, in thenorthern(mauka) partof CoastalBatterySelfridge(building 3440)(�g. 1).
BatterySelfridge(site50-80-13-1600)is includedwithin theArtillery District of Hon-
olulu which is on theNationalRegisterof Historic Places.Thesite is approximately
150m from thecurrentMāmalaBay shoreline.

Oneexcavation pit wasdug at UST site 3440andoneUST wasdiscoveredand
removed.This pit wasentirelywithin a concretevault locatedon theoutside,rearpart
of thebattery(�g. 82). Thevaultandpit measured2.4m long by 1.3m andcontained
pale brown (10YR 6/3) calcareoussandwith someterrigenoussilt (�g. 83). Vault
sedimentsarenativeto thisarea,althoughthey haveclearlybeendisturbedandpossibly
relocatedduringconstructionof thecoastalbattery. Basaldepthfor theexcavationwas
130 cm. The water tablewasencounteredat 110 cm. The vault apparentlyhadno
base.Sedimentsin thebottom20cmof theexcavation,below theUST, mayhavebeen
intact.

TheUSTwastheonly culturalremainfoundatthesite(�g. 84). Thetankmeasured
2.5m in lengthand0.9m in diameter. Unlike otherUSTsextractedduringtheunder-
taking,thisonewasconstructedwith rivetsandits endswereconcave(�gs. 85and86).
Giventhedif�culty of extractingthe tank from underthestairway, it appearsthat the
UST wasinstalledduringor previousto constructionof thestairway. TheUST there-
fore datesto theconstructionof BatterySelfridgein 1913or 1915.1 This tankwasa
partof BatterySelfridge's fuel storageinfrastructure.It servedto supplydieselfuel to
ageneratorlocatedwithin thebattery.

SinceBatterySelfridgeis ontheNationalRegisterof HistoricPlaces,it isnecessary
to determinewhethertheundertakinghadanadverseeffectonthehistoricsite.Battery
Selfridgeis partof theArtillery District of Honoluluwhich includesanumberof early
1900scoastaldefensestructuresalongthesoutherncoastof O`ahu. Thesesiteswere
nominatedto theNationalRegisterbasedon threeareasof signi�cance: architecture, signi�cance

engineering,andmilitary. Thereis no indicationin theStatementof Signi�cancegiven
ontheNationalRegisterof HistoricPlacesInventoryNominationFormthatassociated
undergroundappurtenancescontributedirectly or indirectly to thesite's architectural,
engineering,or military qualities.As such,it is clearthat theremoval of theUST had
noeffecton thequalitiesfor whichBatterySelfridgewasnominatedandthereforethat
theundertakinghad“no effect” on site50-80-13-1600.TheUST's location,function,
andmannerof constructionwererecordedsothatits historicrelationshipto thebattery
waspreserved.

Undertakingactivities had“no effect” on historic eraarchaeologicalresourcesat
USTsite3440.

1The Departmentof the Army Inventoryof Historic PropertyForm for BatterySelfridgelists 1915as
thedateof construction.TheHickamAFB CRMPclaimsanearlierdateof 1913(HickamAir ForceBase
1998:F-26).
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Figure82. UST site3440at back(mauka) sideof BatterySelfridge.Concretevault
is understairway.

Figure83. Concretevault afterexcavationandUST removal at UST site3440.The
scaleis markedin 10cm increments.
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Figure84. Undergrounddieselfuel storagetankin situ at USTsite3440.

Figure85. Dieselfuel tankafterremoval from USTsite3440.Noteconcaveend.
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Figure86. Dieselfuel tankfrom theside.Noterivetedconstruction.

UST Site3564

UST site3564is locatedbehind(mauka) CoastalBatteryClosson,acrossWorchester
Avenuefrom Mamala Bay Golf Course,in the southeasternpart of Hickam AFB
(�g. 1). BatteryClossonis includedwithin the Artillery District of Honolulu which
is on theNationalRegisterof Historic Places.Terrainto thenorthof thesiteconsists
of apavedparkingareaandseveralbuildings.

Onetrenchwasexcavatedat UST site3564. This trenchmeasured4.6 m long by
0.8m wide andattaineda basaldepthof 125cm. Stratigraphyin thetrenchconsisted
of a simpletwo layerpro�le (table39, �g. 87). LayerI consistedof assortedcoralline
sand,gravel,andcobble�ll material.LayerII consistedof acalcareoussandgley layer
thatappearsto beintactnativesediment.No culturalmaterialwasfoundin eitherlayer.

Table39. Sedimentdescriptionsfor northwall, USTsite3564
Layer Depth (cm) Color Description Interpretation
I 0–80 10YR8/2-6/3 Very pale brown to pale brown

coralline silty sand, pebbles, and
few cobbles; nonsticky, nonplastic;
smooth,clearlower boundary.

Fill.

II 80–125+ 2.5Y 7/1 Light gray corallinesilty sand;gley;
nonplastic,nonsticky; water tableat
80cm; lower boundarynotobserved.

Intact native
sand.

Excavationof onetrenchat UST site3564producedno evidenceof earlyhistoric
or traditionalHawaiian cultural deposition.Undertakingactivities thereforehad“no
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Figure87. North wall of trenchat UST site 3564. The scaleis marked in 10 cm
increments.

effect” on archaeologicalresourcesat UST site 3564becauseno historic siteswere
present.

UST Site 4075

UST site 4075 is locatednearthe centerof Hickam AFB in an areapresentlyused
for military aircraft parkingandloading(�g. 1). Surroundingterrainis �at andlevel
with terrigenousclay andscatteredshortgrasson thesurface(�g. 88). Historic maps
indicatethat UST site 4075is locatedin the approximatecenterof historic Lelepaua
�shpond (AndersonandBouthillier 1996:23,�g. 5).

Figure88. USTsite4075.View is to thesouth.

Onepit wasexcavatedat UST site 4075. The pit measured3.0 m long by 1.4 m
wideandreachedabasaldepthof 130cm. Stratigraphically, thepit exhibitedonly one
major layer with two distinct sublayers(table40). Both sublayerswerelate historic
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�lls, theuppermostbeingterrigenoussilty clay andthelower a mix of terrigenoussilt
andcorallinesandandgravel. No culturalmaterialswereobservedin eithersublayer
duringexcavation.

Table40. Sedimentdescriptionsfor westwall, USTsite4075
Layer Depth (cm) Color Description Interpretation
Ia 0–6 5YR 3/3 Reddish brown terrigenous silty

clay; slightly sticky, slightly plastic;
smooth,abruptlower boundary.

Fill.

Ib 6–130+ 10YR7/3 Very palebrown terrigenoussilt and
coralline silty sandandgravel; non-
sticky, nonplastic; lower boundary
not observed.

Fill.

Excavation of one pit at UST site 4075 producedno evidenceof early historic
or traditional Hawaiian deposition. The excavationsproducedonly late historic �ll
deposits.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite4075
becausenohistoricsiteswerepresent.

UST Site4080

UST site4080is locatednearthecenterof HickamAFB in anareapresentlyusedas
anaircrafttaxiway(�g. 1). Surroundingterrainis �at andlevel with anasphaltsurface
(�g. 89). USTsite4075is locatedapproximately245m westof historicLelepaua�sh-
pondaccordingto theboundariesmappedin 1930(AndersonandBouthillier 1996:23).

Two pits, spacedabout15 m apart,were excavatedat UST site 4080. Pit 1, to
the south,measured2.6 m squareandreacheda basaldepthof 105 cm. It exhibited
threemajor layers: historic �ll andsurfacing,historic alluvium, andnative coralline
sediments(table41,�g. 90). Below theasphaltandbase-course,adenseconcentration
of historicconstructiondebriswasfoundmixed in with silty clay alluvium (layer II).
Thislayerwashighly disturbedandexhibitedred,yellow andpurplelenses.Below this
layer, at thebaseof thepit, a clay gley layerwasobserved(layer III). This sediment
is likely calcareousandcontainedverysmallbits of shell. It beginsat or verynearthe
watertable.

Thesecondpit, pit 2, wasexcavatedsome15m northof pit 1. This pit hadsimilar
dimensions,measuring2.5 m square,and attaineda slightly greaterbasaldepthof
115cm. Like pit 1, pit 2 exhibitedpredominantly�ll andhighly disturbedsediments
(table42, �g. 91). Historic constructiondebriswasfoundin theupperpartof layerII,
althoughnot asmuchasin pit 1. Undisturbedhistoricalluvium wasalsopresentand
extendedto thewatertable.A shovel probein thecenterof thebaseof thepit wasdug
to a depthof 130cm. This proberevealedgley sedimentsextendingto the base,but
with variablehuedmicro-strati�cation.

Excavationof two pits at UST site4080producedno evidenceof earlyhistoricor
traditionalHawaiianculturaldeposition.Latehistoricconstructiondebriswasfoundin
bothpits. Dueto thepresenceof corrugatedcardboardin the�ll matrix, it is clearthat
thisdebrisis notassociatedwith theearlyhistoricsaltworksoncelocatedimmediately
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Figure89. Locationsof two excavationpits at UST site4080.View is to thesouth-
west.

Table41. Sedimentdescriptionsfor northwall of pit 1, UST site4080
Layer Depth (cm) Color Description Interpretation
Ia 0–5 Asphalt. Surfacing.
Ib 5–18 Gravel. Base-course.
II 18–105 10YR 3/2 Very dark grayishbrown terrigenous

silty clay with variablecoloredstain-
ing; abundant historic construction
debris;sticky, plastic;abrupt,smooth
lower boundary.

Highly disturbed
historic alluvium
and�ll.

III 105+ 5Y 4/1 Dark gray silty clay, possibly cal-
careous,small bits of shell through-
out;gley; sticky, plastic; near water
table;lower boundarynotobserved.

Intact native de-
posit.

Table42. Sedimentdescriptionsfor northwall of pit 2, UST site4080
Layer Depth (cm) Color Description Interpretation
Ia 0–5 Asphalt. Surfacing.
Ib 5–19 Gravel. Base-course.
II 19–115 10YR 3/2 Very dark grayishbrown terrigenous

silty clay with cobbles;somehistoric
constructiondebris; sticky, plastic;
abrupt,smoothlower boundary.

Highly disturbed
historic alluvium
and�ll.

III 115–130+ 5GY 5/1 Greenishgray terrigenoussilty clay;
sedimentcolor variable;gley; sticky,
plastic; at or nearwater table; lower
boundarynotobserved.

Intact native de-
posit.
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Figure90. Sidewall of pit 1 at UST site4080.LayersI andII arevisible. Thescale
is markedin 10cm increments.

Figure91. Sidewall of pit 2 at UST site4080.LayersI andII arevisible. Thescale
is markedin 10cm increments.
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to the westof thesite. Accordingto historic maps,UST site 4080is locatedoutside
the1930sLelepaua�shpond boundary, but within themoreextensive1800sboundary
(Andersonand Bouthillier 1996:23). Excavation producedno evidenceof �shpond
sediments.Gley sedimentssuggestahistoricallymarshyenvironment.

Undertakingactivitieshad“no effect” onarchaeologicalresourcesatUSTsite4080
becausenohistoricsiteswerepresent.
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Chapter 5

Summary and Conclusions

Archaeologicalmonitoringat 38 UST sitesat Hickam AFB producedno traditional §13–279–5(1)

Hawaiianculturaldeposits.Oneearlyhistoricartifactwasrecordedat UST site3440.
Thiswasarivetedsteelfuel tankassociatedwith CoastalBatterySelfridge(site50-80-
13-1600)anddatingto the early 1900s. Its function andapproximatedateof instal-
lation areknown. Functionally, it served to supplydieselfuel to a generatorlocated
within thebattery. It waslikely installedduringconstructionof thebatteryin 1913or
1915. Removal of theUST hadno effect on thequalitiesfor which BatterySelfridge
wasnominatedto theNationalRegisterof Historic Placesandthereforetheundertak-
ing had“no effect” onsite50-80-13-1600.

At UST site 2003b,a disturbedpaleosolwas identi�ed which is likely a part of
the samestratigraphiclayer which producedtraditionalHawaiian pit featuresduring
previous investigationin the motor pool area(DegaandFarrell 1999). Although the
sedimentsobservedduringthisprojectweredisturbedanddid notcontainculturalma-
terial or features,it is neverthelessimportantto notethat the layer is extensive within
themotorpoolareaandperhapsbeyond.

Stratigraphicdatafrom theEOD/MSareaagreewith thatcollectedduringa previ-
ousUST removal andveri�cation project(Desilets2002). Thedataindicatethat this
regionof southernHickamAFB wasonceawetlandmarshenvironmentwith localized
areasof dry ground. A thick layer of historic alluvial clay wasalsorecordedacross
theentireEOD/MSarea.This matchesthebroadalluvial fanfoundon historicaerial
photographsfrom the1940s(seechapter2).

In the northernpart of Hickam AFB, �ll sedimentspredominatedwith someal-
luvium andnative corallinesubstrateencountered.Two UST sitesin the centralpart
of thebase,in andnearhistoricLelepaua�shpond, producedno evidenceof �shpond
sediments.This is likely dueto therelatively shallow depthof excavationat thesesites.

While containinglittle valuablehistorical information,presence/absencedatafor
theUSTsitescanbeusedto furtherassessthepredictivemodelfor archaeologicaland
historicalresourcesat Hickam AFB (Hickam Air ForceBase1998). Although there
wasa high densityof UST sitesin the EOD/MS area,the other 19 UST siteswere
spreadbroadlyacrossthebase.Excavationsiteswerelocatedin or nearhistoricWa-
tertown, Pu`uloacamp,Fort Kamehameha,aswell asin partsof thecentralplain. No
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excavationsin theseareas,however, producedevidenceof earlyhistoricor traditional
Hawaiianculturaldeposition.Theseresultslendsupportto theideathatthepredictive
modelfor archaeologicalandhistoricalresourcesatHickamAFB tendsto over-predict
in the high andmoderateprobability areas(seechapter2). Judgingfrom the results
of otherrecentinvestigations(DegaandFarrell1999;Desilets2002),this is especially
trueoutsidethecoastalmargin. Theresultsof theseprojectsarguesstronglyfor a for-
mal reassessmentof thepredictivemodelfor archaeologicalandhistoricalresourcesat
HickamAFB.



List of Abbreviations

EOD . . . . . . . . . . explosiveordnancedisposal

EOD/MS . . . . . . explosiveordnancedisposal/munitionsstorage

SHPD . . . . . . . . . StateHistoricPreservationDivision

UST . . . . . . . . . . . undergroundstoragetank
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrased,wherepossible,from the
HawaiianDictionary(PukuiandElbert1971),or from Lucas(1995).Geologicalterms
arefrom AmericanGeologicalInstitute(1976).

ahupua`a TraditionalHawaiian land division usuallyextendingfrom the uplandsto
thesea.

Coral Outcrop Land type consistingof “coral or cementedsandon the island of
Oahu.Thecoral reefsformedin shallow oceanwaterduringthetime theocean
standwasatahigherlevel. Smallareasof coraloutcropareexposedontheocean
shore,onthecoastalplains,andat thefoot of theuplands”(Footeetal. 1972).

heiau TraditionalHawaiianplaceof worship.

pre-contact Prior to A.D. 1778andthe�rst written recordsof theHawaiian Islands
madeby CaptainJamesCookandhis crew.

project Thearchaeologicalmonitoringandrelatedactions,includinglaboratoryanal-
ysesandreportpreparation.Seealsoundertaking.

signi�cance A quality of a historic propertythat possessesintegrity of location,de-
sign,setting,materials,workmanship,feeling,andassociation.Thequalitiesare
setout in SHPDdraft rule§13–275–6,Evaluationsof Signi�cance.

signi�cant Seesigni�cance.

tuff Rock formedof compactedvolcanicfragments,generallysmallerthan4 mm in
diameter.

undertaking Theproposedsiteinspectionactivities. Seealsoproject.
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