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Chapter 1

Intr oduction

At the requestof URS, T. S. Dye & ColleaguesArchaeologistsinc. performedar-
chaeologicamonitoringfor ervironmentalremediationinvestigationsat Hickam Air
ForceBase(AFB), O ahu,Hawai’i. Undertakingactiities were performedby Shav
EnvironmentalandInfrastructure)nc. (formerly IT Corporation)andincludedexca-
vationat 38 suspectedindegroundstoragetank (UST) sitesat Hickam AFB ( g. 1).
All UST siteswerelocatedin areasdesignateds having a high or moderateproba-
bility for containingarchaeologicaandhistoric resourcesHigh probability areasare
de ned asthose"where known archaeologicabr historicalresource®ccurbasedon
previousarchaeologicastudiesor archival documentationAndersonandBouthillier
1996:28).

ArchaeologicamonitoringwasconductedetweerNovemberl1,2001andFebru-
ary 6, 2002by Michael Desilets,andfrom August13to 15, 2001by JenniferRobins
of AMEC Corporationundersubcontracwith T. S. Dye & ColleaguesArchaeolo
gists, Inc. Both arequali ed archaeologistsPrincipalinvestigatoifor the projectwas
ThomasS. Dye.

Throughouthis report,thetermundertakingwill referspeci cally to ervironmen-
tal remediationactiities and associatedyround disturbingwork. The term project
refersspeci cally to archaeologicamonitoring,testing,anddatarecovery performed
by T. S.Dye & Colleaguesirchaeologistdnc. in responsdo undertakingactiities.

ManagementSummary

Archaeologicalmonitoring at 38 UST sitesat Hickam AFB producedno traditional
Hawaiian culturaldeposits.Oneearly historic artifactwasrecordedat UST site 3440.
It wasariveteddieselfuel steelfuel tankassociatewvith CoastaBatterySelfridge(site
50-80-13-1600anddatingto theearly 1900s.Remaal of the UST had“no effect” on
thearchitecturalengineeringor historicalmilitary qualitiesfor which the batterywas
deemeda signi cant historicsite.

At UST site2003b,a disturbedpaleosowasidenti ed whichis likely a partof the
samestratigraphidayerwhich producedraditionalHawaiianpit featureduringprevi-

1

§13-279-5(4)

§13-281-3

undertaking
project

§13-279-5(1)

signi cant
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Figurel. DO-81 project locations and archaeologicalkensitiity areas,Hickam
AFB, O ahu.
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ousinvestigationn the motorpool area(DegaandFarrell 1999). Sedimentobsened
in this areaweredisturbedanddid not exhibit culturaldeposition.

Sediment$rom theexplosive ordnancelisposal/munitionstoragg EOD/MS)area
indicatethatthis region of southerrHickam AFB wasoncea wetlandmarsherviron-
mentwith areasof dry ground(e.g. UST site 558). A thick layer of historic alluvial
claywasalsorecordedacrosgheentireEOD/MSarea.This matcheghebroadalluvial
fanfoundon historicaerialphotograph$rom the 1940s(seechapter?).

Nature of the Undertaking

Theundertakingonsistef avarietyof ervironmentaremediatiorandsiteinvestiga-
tion actwities at 38 locationson Hickam AFB. Activities requiringgrounddisturbance
includedexploratory excavation, removal of USTs, soil sampling,and excavation of
contaminatedediment.

Geophysicabataaswell asdocumentatiorof historic buildings andutilities were
usedto de ne suspectedJST locations. Generally USTslocatedwith geophysical
dataandlittle supportinghistoricdocumentatiortendecto resultin relatively shallov
exploratorytrenches.WhenUST locationswerewell documentedvith historic data
andcon rmed with geophysicatesting,excavationtendedto be morefocused often
produceca UST nd, andultimatelyresultedn asinglelarge,deepexcavation.

Shav Environmentaland Infrastructure,Inc. typically usedback-hoesand exca-
vatorsto remove sedimentat suspectedJST sites. If a UST wasencounteredit was
excavatedto its baseontwo adjoiningsidesandthenpulled outandtruckedaway. Sed-
imentfrom the sidesandbaseof the excavation, often at or nearthe watertable,was
sampledandtestedfor contaminantslf no contaminatiorwasfoundor contamination
wasbelow a predetermine@ctionlevel, the pit wasback lled. If signi cant contam-
inationwaspresentthe excavationwasextendedn thedirectionof the contamination
until cleansedimentvasencountered.

The Project

T. S. Dye & ColleaguesArchaeologistdnc. conductedarchaeologicamonitoring of
all grounddisturbingactivities of the undertakingdeterminedn consultationwith the
StateHistoric PreserationDivision (SHPD)to have the potentialfor anadwerseeffect
onsigni cant historicsites.The primaryfocusof the projectwasonthediscoreryand
appropriatdreatmenof historicpropertiesvithin areadesignatedshaving ahigh or
moderategprobabilityfor containinghistoricresource¢ g. 1).

Project Authority and Standards

Archaeologicalmonitoringwas performedunderthe authority of Section106 of the
NationalHistoric Preseration Act of 1966,asamended Field proceduresverecon-
ductedin accordanceith anArchaeologicaMonitoring Plan(AMP) (Desilets2001a)
approvedby theHawai'i StateHistoric PreserationOf ce (Coloma-Agarar2001).

signi cant
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This monitoringreportis draftedto meetthe requirement@and standard®of both
federalandstatehistoric preserationlaw. Theseinclude Sectionsl06and110 of the
National Historic Preseration Act of 1966, asamendedChapter6e of the Hawai’i
Revised Statutesandthe StateHistoric Preseration Division's draft RulesGoverning
Standads for Archaeolgjical Monitoring Studiesand Reports(§13—-279). Dataand
resultscontainechereinmaybeusedin consultatiorwith avarietyof interestegarties
including the StateHistoric Preseration Of cer, the Advisory Council on Historic
Preseration,andThe BaseHistoric Preseration Of cer, 15th Air BaseWing.

Report Organization

Thereportbeginswith anhistoricaloverview of the projectareaincludingbackground
informationonlocal geology Thenext sectionoutlines eld methodologyusedduring
theproject. Thisis followedby a presentatiorf the resultsof archaeologicamonitor
ing. Finally, the monitoringresultsaresummarizedaindthe natureandsigni cance of
project ndings evaluated.

The readerwill noticethat mamginal notesoccurin the magins of the document.
Marginal noteshave two functions. They call out the rst occurrenceof wordsthat
appeain theglossaryandthey referto particularsectionsof variousSHPDdraftrules.
Theselatter notesindicatethat adjacentext is intendedto addresgprovisions of the
notedrule. They areprovidedasa cornvenienceor thetechnicalreviewer.



Chapter 2

Background

This sectionis intendedto provide basicinformationaboutthe natural,cultural, and
archaeologicahistory of the land that comprisesHickam AFB. The rst sectionde-
scribesthe naturalenvironmentof Hickam AFB with a specialemphasion surface
geology Thesecondsectionreviews pre-contacandhistoricland-useat Hickam AFB.
Discretehistoric structuressuchas shponds,humansettlement®f variouskindsand
antiquity, andarchaeologicallyde ned regionsof specialusesuchasburial grounds
areall discussedMuch of this informationis abstractedrom AndersonandBouthil-
lier (1996)and Tomonari-TuggleandDye (1999). Taken togetheythesetwo sections
presentanoverview of the evolution of the land from its Hawaiianrootsto its modern
state. Finally, the history of archaeologicainvestigationat Hickam AFB is reviewed
anda predictive modelfor archaeologicasitesis evaluated.

Natural Environment

Hickam AFB is centrallylocatedalongthe southcoastof O"ahuandencompassebe
easterrshorelineof MamalaBay andPearlHarborentranceon thewestandKe ehila-
goonontheeast.Fromeastto west,it measuresome6.4km, andfrom northto south,
4.8km. HickamAFB straddleghe southerrboundarnybetweerHalavaandMoanalua
ahupua’aof the ' EwaandKonadistrictsrespectiely. It hasconsequentlpeernreferred
to astheHalava-Moanaluglainin thearchaeologicditerature(Tomonari-Tuggleand
Dye 1999:5) acorventionalsofollowedthroughouthisreport. The Halava-Moanalua
plainincludesall of HickamAFB aswell asHonolululnternationalAirport to theeast.

The Halava-Moanalugplainis at andlevel with few perennialstreams Historic
mapsshow streamslrainingLelepauandWaiaho shponds,althoughthesehave since
beenchanneledndrerouted.Importantly the streamsriginatenearthe southerrend
of the plain andhave no directrelationto inland drainagesWith no majordrainages,
an averageannualrainfall rangingbetweenl5 and 30 in. (Juvik and Juvik 1998:56),
andanaverageannualsolarradiationintensityof over 250 watts/m (Juvik andJuvik
1998:50) the Halava-Moanaluglainis dry andhot.

Currently vegetationin the landscapedreasof the northernpart of the Halava-

5

pre-contact

ahupua’a
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Moanaluaplain consistsof coconut(Cocosnucifer) and a variety of other palms,
monkeypod (Samane&aaman), andbaryan (Ficus benjamingd. Most of the vegetation
in thelandscapedreads maintainedy anextensieirrigation system.The southeast-
ernpartof HickamAFB, althoughcontainingfew native plantspeciesprobablygives
a moreaccuratepicture of the typesof vegetationthat thrive on the plain. This area
supportonly hardyspeciesuchaskiawe(Prosopispallida), koahaole(Leucaendeu-
cocephald, ironwood (Casuaring, pickleweed(Batis maritima), andpili grass(Het-
eropagoncontortug. Historicdocumentdrom thelate 1800sindicatethatmuchof the
plain wasoncelightly vegetatedwith only a few treesnearthe coast,presumablyin
whatis now the Fort Kamehameharea. Accordingto QueenEmmas April 3, 1883
correspondence,

You will neverwishto comeheretwice if you only saw it onceit is pre-

ciselylikethecountrybetweerCapt.Makees'landingsandWaikepu____*

andbarrenbut this hasa little greenemppearancéom beingover grown

with bushes.The housesareall on the coastwith nota shade
tree nearthem. The only two treesthroughoutthe placearein front and
atrearof ourhousesothatnayexpectanggrovesof CocoanutsAlgerobas,
Monkey Podsand______ etcetc,arejustin theshellasit werebecaus¢hey

areonly justabove groundnow. (AndersorandBouthillier 1996:A-55)

The degreeto which the Halava-Moanalugplain wasvegetatedprior to European
contactis notknown.

GeologicHistory of the Halawa-MoanaluaPlain

Thegeologichistory of the Halava-Moanaluglainis interpretedn the context of the
greaterPearlHarborregion (Pollock 1929; Stearns1935,1978). Although the geo-
logic history of PearlHarboris comple< andincludes“many eventsthat cannotnow
beinterpreted”(Stearnsl935:51),it doescontainsomebasicformative eventswhich
help explain the presenstratigraphyof the neighboringHalava-Moanalugplain. The
geologyof the PearlHarborareais a productof atleastthreemajorsetsof Pleistocene
epocheventsand processesvolcanic eruptions;marineandalluvial erosionand de-
positioncorrespondingo sealevel uctuation; andformationof fringing reefsduring
periodsof stablesealevel (DenhamandCleghorn1994:6-8).

Theinitial geologiceventsrelatingto the Halava-Moanaluglain includea series
of lllinoian period eruptionsin the EastLoch area. Theseeruptionsresultedin the
presenday SaltLake, Aliamanu,andMakalapaCraters.They alsodepositedhe Salt
Lake andMakalapauffs. Theseair-laid tuffs, whereabove sealevel andexposedo the
elementsarein aconstanstateof in situdecompositiomnddown-slopeerosion.They
thuscontribute to the formationof the Halava-Moanalugplain in two ways. First, as
thebasalsubstratdor the plain, andsecondlyin the continuedproductionandalluvial
depositionof sedimentsKeaauclay andMamalastory silty clay loam exemplify the
latter case,while Makalapaclay, formedfrom in situ weatheringof tuff, exempli es
theformer(Footeetal. 1972).

1Underlinesdenoteillegible text.
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Sincethe depositionof tuffs, therehave beena seriesof sealevel changes.The
earliestof these the Waipio stand occurredseveralthousand/earsagoandresultedn
seasabout60 ft. below the presentevel. Eruptionsof the Salt Lake, Aliamanu,and
Makalapacratersprobablyoccurredduring this stand. About 125,000yearsago, the
searoseto 25ft. above presentevel in whatis known asthe Waimanalostand.During
thislong periodof stability, reefformationwould have takenplace possiblyin irregular
patche®nformerstreandivides(Stearnsd 935:54-55)Whentheseagecededo their
presentevel, the coralformationswere exposedandthe alluvial depositionof inland
tuffs resumedn the north. At 3485 160 B.P. therewasa small high standof 5 ft.
known asthe Kapapahigh stand(Stearnsl978:50). The effects of this standon the
geologiccharacteiof the Halava-Moanalugplain are not certain. By the time of the
Kapapahigh stand,it seemdikely thatthe coastalstrip of dunesknown from historic
recordswvould have formedandsenedto protecttheinlandpartof theplainfrom direct
marinein uence alongits southerncoast. However, with its easterrendopento the
ocean,muchof the Halava-Moanalugplain's low-lying centralregion was probably
submegedduringthe Kapapahigh stand.

Thedynamicgrowth of theHalava-Moanaluglainis not perfectlyunderstoodhut
themajorfeaturef its evolution areclear Themajorprocessearedepositionof vol-
canicsedimentandgrowth of anextensie reefplatformduring periodsof highersea
level. As sealevel dropped,wave actionagainstthe newly exposedreefwould likely
have createdcontinuousdepositsf calcareousandandgravel detritusatopthe coral
bedrock. Thesecanbeexpectedasbasaldepositsacrossnostof the Halava-Moanalua
plain, exceptin its mostnortherlyreaches.Oncestabilized,wave andwind actedon
the reef mamgin to producecoastalsandand dunedeposits. Low enegy terrigenous
sedimentatiorof the northernpart of the plain would likely have begunasquickly as
the seareceded.This modelof the geologichistory of the Halava-Moanalugplain is
consistentvith thelandscapeecordedn pre-militarymapsof thearea(Monsarraind)
aswell asstratigraphidatarecordedduringarchaeologicaprojects.

Historic Alluviation onthe Central Plain

Historicaerialphotographsf HickamAFB takenin theearly1940sshov whatappears
to be the developmentof a large alluvial plain in the centralregion of the Halava-
Moanalugplain( gs. 2and3). Alluvium originatingin thenorthernpartof theHalawva-
Moanaluaplain wasapparentlywashinginto the centralregion asearlyas1940. The
causeof theapparentlyacceleratedlluviationarenotknown for certain.Onepotential
factoris the devegetationandconstructioractivities on the northernplain which began
in thelate 1930sandearly 1940s.

Althoughthe centralregion is now coveredwith substantiaamountsof coral Il, it
is importantto notethat anthropogenicausesave affectednaturalsedimenteposi-
tionin thelatehistoricperiod.

Modern Surface Deposits

A detaileddescriptionof modernsurfacedepositson the Halava-Moanalugplain is
foundin thesoil suney of Footeetal. (1972).Fieldwork for this surwey wascompleted
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Figure2. Early1940saerialphotograptof HickamField shaving developmenbf a
broadalluvial plainin centralregion.

Figure3. Early1940saerialphotograptof HickamField shaving developmenbf a
broadalluvial plainin centralregion.
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in 1965andthe resultingsoil designationarethereforeconsideredy the authorsas
accurateo this dateonly. Althoughtheadditionof thereefrunway in theearly1970s
markedamajoradditionto theplain andinvolvedsomedisturbancef sedimentsn the
southeastnostof theHalava-Moanaluglainwasnotaffected. Theplain haschanged
little since1965.

Soil suney mapsshaw the plainasbeingprimarily composeaf alandtypecalled
Fill Land, mixed (Footeet al. 1972:Sheet§4, 55). This landtypeis de ned ascon-
sisting of “areas lled with materialdredgedfrom the oceanor hauledfrom nearby
areasgarbageandgeneralmaterialfrom othersources”(Footeet al. 1972:31). This
is anaccuratadescriptionof muchof Hickam AFB, andissuesegardingthe sequence
and origins of the Il eventsare discussedelow (seepg. 10). Mamalastory silty
clay loam is found at Fort Kamehamehathe paradeground,and administratve and
residentiabreado the northwest.The MamalaSeriesconsistof

shallaw, well drainedsoils alongthe coastaplainson theislandsof Oahu

andKauai. Thesesoilsformedin alluvium depositedver corallimestone
andconsolidatectalcareousand. . . Stonesmostly coralrock fragments,
arecommonin the surfacelayer andin the pro le ...In arepresentatie

pro le thesurfacelayeris darkreddishbrown story silty clay loamabout
8 inchesthick. The subsoilis dark reddishbrown silty clay loam about
11inchesthick. Thesoil is underlainby corallimestoneandconsolidated
calcareousandat depthsof 8 to 20inches.(Footeetal. 1972:93)

In the northernpart of the plain, alongthe northernborderof Hickam AFB, a variety
of soil typesarepresentThesencludeMakalapaSeriesclaysformedin volcanictuff,
MamalaSeriesstory silty clay loamsformedin alluvium,andKeaauSeriesstory clay
alsoformedin alluvium and depositedover reef limestoneor consolidatedsand. A
small patchof Ewa Seriessilty clay loam, “formed in alluvium derived from basic
igneousrock”(Footeetal. 1972:29),is alsopresent.

In the southwespart of the plain, just north of the Fort Kamehamehaesidential
housingtract, thereis an areadesignatedsJaucasSeries, JaucasSandPhase.These
deposits,

consistof excessiely drained calcareousoilsthatoccurasnarrow strips
on coastalplains, adjacento the ocean. .. They developedin wind- and
waterdepositedsandfrom coral and seashells.They are nearlylevel to

stronglysloping...In arepresentatie pro le [of the JaucassandPhase]
the soil is singlegrain, pale brown to very pale brown, sandy and more
than60 inchesdeep.In mary placesthe surfacelayeris darkbrown asa

resultof accumulatiorof organicmatterandalluvium ... Permeabilityis

rapid...(Footeetal. 1972:48)

Revised Soil Designations The soil surney haslong sened as backgroundfor ar
chaeologicalvork at Hickam AFB (Denhamand Cleghorn1994; Dega 1998; Robins
etal. 1999; Drolet 1999a,b; Roberts2000a,b). The soil surey designationshow-
ever, areoftengeneralizedandnot to betakenas nal in all cases.For example, eld
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obsenationsand previous archaeologicaleld and documentaryresearchy the au-
thorindicatethatsoils at Fort Kamehamehandthe northwestregion of Hickam AFB
designatedisMamalaSeriesare,in fact,very unlikely to have developedin alluvium.
Contraryto the surwey, the coastalareasof Fort Kamehamehavere,previousto mili-
tary constructionalmostentirely JaucasSand. Constructionof batteriesandmilitary
housingatthe turn of the centurylik ely includedthe wholesalemovementof deposits
in somecasesand lling in others. Stratigraphicinformationindicatesthat most, if
notall, of coastalFort Kamehamehis currentlycomposeaf late historic II deposits
or native calcareousand(HammattandBorthwick 1987c;Hammattet al. 1988;Dro-
let 1996). Thereis no evidenceof naturalterrigenousclays formedin alluvium, as
requiredfor MamalaSeries. Although recentconstructionin the easterrpart of Fort
Kamehamehanighthave applied Il materialssincethe soil survey, the military hous-
ing areain the westernparthasreceved no appreciabladevelopment. A revisedsoil
designatiorfor the easterrpart of Fort Kamehamehabhasedon the stratigraphicevi-
dencecollectedto date,would replaceMamalaSeriessoilswith Il land underlainby
Jaucassand.

Anotherlargeregion in the northwestpartof Hickam AFB, designatedsMamala
Serieshy Footeet al. (1972),appeargo have beenmisidenti ed. The areais almost
certainlycomposeaf importedterrigenousll. Thisareaincludesmostof theHickam
AFB housingarea,administratve of ces andbuildings, and paradeground. Historic
mapsshow this areain the late 1800sandearly 1900sas consistingof exposedime-
stone(Andersonand Bouthillier 1996:A-19,A-23). All available evidenceindicates
thatthis partof the Halava-Moanalugplain, unlike the shpond andmarshareado the
east,wasnot subjectto signi cant alluvial deposition.A revisedsoil designatiorfor
NorthwestHickamwould describeheareaascomposeaf Il landunderlainby Coral
Outcrop.

Fill Sequenceand Origins Most of Hickam AFB is coveredby Il consistingof
“material dredgedfrom the oceanor hauledfrom nearbyareasgarbageandgeneral
materialfrom othersources”(Foote et al. 1972:31). Archaeologistavorking on the
plain generallyattributethesecalcareoudl depositso dredgematerialfrom theearly
1900swideningof PearlHarborentrancde.g.AndersonandBouthillier 1996:A-4).

Thehistoryof Il materialapplicationat Hickam AFB is morecomple thanthis,
however. The centralportion of Hickam AFB wasformedby at leastthreedifferent

Il episodestwo of which post-datel938andone of which pre-datesl938(g. 4).

The Il materialghatpre-datel938maywell have derivedfrom PearlHarborentrance
dredging.To the eastof this, however, || materialsverelaid down after1938,making
themunlikely beearly 1900sPearlHarborreefdredge.

At leastaportionof theland lled after1938wasprobablyun lled in 1943.A map
draftedin 1943by the War DepartmentWar Emegeng Constructioril943)recorded
the origins anddepositionalocationsof || materialsderived from the dredgingof a
seaplanairstrip complex in Ke ehiLagoon. The mapshaws the southeasterpart of
the Halava-Moanaluagplain with historic Hickam Field on the left and JohnRodgers
Airport on theright. As of 1943, the centralregion, which today connectsHickam
AFB with Honolulu InternationalAirport, wasnot lled. The areais labeledas“Fu-
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ture Proposed-ill.” Judgingfrom the presencef railroadtrack,roadalignmentsand
unchanneledtreamsijt would appeartthat Il hadnot beenplacedin this areayet. It
alsoseemdik ely thatthe materialeventuallycoveringthis areaderivedfrom dredging
of seaplanairstripsor othernearbyareasandnot early 1900sPearlHarborentrance.
Thesesourcesndicatethat Il materialdrom differentplaceswvereappliedontheplain
overalong periodin severalepisodes.

Discussion

The geologyof the Halava-Moanalugplain is regionally variablewithin a framewvork
of nearly universal calcareousedrockand both terrigenousand calcareousll de-
posits.At its basethe Halava-Moanaluglain consistof anemegedlimestoneshelf.
This hasbeenapparento obsenersasearly asthe 1800s,who describethe plain as
beingcoral coveredwith occasionafjrassegTomonari-TuggleandDye 1999:5). Ac-
cordingto historicmaps this descriptiorappliesonly to the northwestpartof the plain
(AndersonandBouthillier 1996:A-19,A-21).

Prior to modernland Il applications,variousdepositshave formed on the basal
coralshelf,two of which areespeciallyimportantto the archaeologistTheseinclude
theterrigenoussilty claysfoundin thenorthernportionof theplain, andthecalcareous
coastatlunedn theFort Kamehameharea.Theterrigenouglay depositswhichaccu-
mulatedvia low-enegy streamtransportfrom Makalapa,Aliamanu,and Aliapa“akai
craters,comprisethe northernpart of the plain and were historically usedfor sugar
cane(Sacharumof cinarum) cultivation. Thesesedimentsnayalsohave foundtheir
way onto the lowland marshesand pondsrecordedon historic maps(Monsarratnd).
Also importantis the complex of coastalduneswhich comprisemuch of the south-
erncoastalmamgin. Thesesandydepositdikely developedasa resultof wave action
againstthe fringing reef oncepresento the south. Today mostof the coastaldunes
andinlandterrigenouglepositaarecoveredwith severallayersof Il material. Much of
this materialis calcareousgerived from eitherthe dredgingof PearlHarborentrance
or the seaplanairstripin Ke ehiLagoon(War Emegeng Constructionl943). Other

Il materials,suchasterrigenoussilts and clays, are alsocommonandwere usedto
landscapeesidentialand administratve areasof Hickam AFB. The terrigenouslls
areeasilydistinguishabldrom naturallydepositectlaysby their typical stratigraphic
positionoverlayingcoral Il. In sum,sedimenpro les onthe Halava-Moanaluglain
typically exhibit, from top to bottom:

* Modernor late historic || materials;

 Naturallydepositederrigenoussilts in the north, sandydunedepositsalongthe
southerrcoastandcoraldetritusin the northwestand

» Calcareousand gravel, andcobblesassociatedavith the basallimestoneshelf.

Cultural Environment

A numberof similar organizationaschemesgor describingelementf the culturalen-
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vironmentof the Halava-Moanalualain have beenusedby archaeologistéAnderson
and Bouthillier 1996; Drolet 1999b). Suchschemedypically distinguishseveral re-
lated categoriesof phenomenamportantto understandinghe history of land-useand
its effectson the plain. Theseoften include discretehistoric structuressuchas sh-
pondshumansettlement®f variouskinds andantiquity, andarchaeologicallyle ned
regionsof specialusesuchasburial grounds. Most of thesecateyorieswerederived
from historicdocumentatiormndmapsof the area.They areusefulfor helpingto pre-
dict thelocationandnatureof archaeologicalesourcesswell asto interpretgeologic
changesvhich have occurredsincewesterncontact.

Thissectiorretainghesegeneratateyoriesfor thehistoricalreview anddiscussion
whichfollow. The cateyoriesinclude:

1. Hawaiian shponds;
2. Earlyhistoricsettlements;
3. Latehistoricsettlementandindustries;and

4. Humanburial areas.

Hawaiian Fishponds

Theearly cultural historiesof Halava andMoanaluaahupuaaarerichly documented
by Andersonand Bouthillier (1996). Legendsdatingto at leastthe late pre-contact
periodarepresentedn detail,asarethe obsenationsof travelersandexplorersof the
eighteenthandearly nineteenttcenturies Theseaccountgestify to the ecologicaland
culturalimportanceof theseahupua’a and especiallyof PearlHarborandits fertile
systemof streamsand uplands. Very rarely in theseaccountshowever, is speci ¢
referencemadeto locationson the Halava-Moanaluaplain. The bulk of the tradi-
tionalHawaiianpopulationapparentlyesidedn andaroundthedrainageseedinginto
PearlHarborandontheterracedowlandsnearby It doesnot appeathatthe Halawva-
Moanalugplainwasconsidereduitablefor largescalehabitationor agriculturaluseby
traditionalHawaiians.The shpondsandsmallcoastakettlementshatappeaonearly
historic mapsgive the bestcluesto traditional Hawaiian useof this area(Monsarrat
nd). Marineresourcesprincipally the shpondsandthe fringing reef,werea primary
focusof traditionalHawaiianland-useon the plain.

Four pondswereoncelocatedon the Halava-Moanalugplain. From eastto west,
thepondsincludeKa'ihikapu,LelepauaWaiaho,andKeoki (tablel). Thelargesttwo,
Ka'ihikapuandLelepauaareknown to have beenusedtraditionallyas shponds. It is
not known whetherthe smallerpondsto the westwere ever usedin this manner By
1930,the smallwesternpondshad beencompletely lled. Following constructionof
Hickam AFB, Honolulu InternationalAirport, andresidentialhousingin the northern
caneelds, LelepauaandKaihikapuwerealso lled. Theinitial phaseof lling appears
to have beentheresultof naturalalluvial sedimentationljkely causedy construction
actiities in thenorth. The secondphaseof lling wasperformedby the military and
constituteghe presensurfaceof the centralregion of the Halava-Moanaluaplain.
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Tablel. FishpondontheHalava-MoanaluéPlain.

Name Site Number Area(ha) Construction Elements

Ka'ihikapu 50-80-13—-0008 104 1372m seavardwall with 3
outlets

Lelepaua  50-80-13-0003 134 Earthenand coral embank-
ments seavardwall

Waiaho 50-80-13-0009 13 Coral and sandwalls and 5
outlets

Keoki 50-80-13-0009 — Narrov wall of coral, rock
andsand

As reportedby McAllister (1933:93,101), unlessotherwisenoted.
As reportedby Cobb(1903).

Fishpond Boundaries

Theboundarie®f Ka'ihikapuandLelepauashpondsvary considerablyon early his-

toric maps. The pondswerethe largeston the Halava-Moanaluglain andappearto

have shareda commonwall until at leastin 1915(Donn 1906;Monsarratnd, 1915).
After 1915,mapsshowv both pondsdecreaseth sizeby asmuchashalf. Thereason
for this apparenteductionin sizeis notknown.

First, andmostsimply, it is possiblethat the pondsdid not in fact decreasebut
ratherthat the differencebetweenthe historic mapsis simply a re ection of the way
the shpond boundariesverede ned by differentcartographerswall remnantshavn
onbothMonsarra{1915)andWar Departmen{1922)indicatethattheseavardbound-
arieswereoncewell de ned. By 1930,muchof the land directly behindthe walls is
shavn asmarshlandlt maybesigni cant thatDonn(1906)shavs the entireareasur
roundingLelepauaWaiaho,andKeoki shpondsasbeing ooded at very high tide.
Tidal uctuation mightaccountfor someof thediscrepang betweerpondboundaries
of 1915and 1930. Although Monsarrat(1915)and Donn (1906) shav larger ponds
than later maps,thesemay have usedthe old shpond walls and/orhigh tide pond
levelsto de ne pondboundaries.War Departmen{1922),detailedin otherrespects,
likely alsoshavs the pondboundariegandsurroundingnarshest a high resolution.

Paleoerironmentalcoring nearthe boundarieof Lelepauaand Ka'ihikapu sh-
ponds(AthensandWard 1999b,a; Athensetal. 1997)yieldedno evidenceof shpond
sedimentsbut only whatappeato be marshdeposits Becausahesecoresweretaken
nearthe edgef the pondsat their largestmappedextents,they mightrepresentnate-
rial from theperipheryor outsidethe pondsproper Furthertestingis requiredto de ne
theboundarie®f these shponds.

As Tomonari-Tuggle and Dye (1999) note, by 1857 Halava ahupua’awas sub-
let to rancherJamesowsettwho ran cattlethereuntil the late 1800s. Following the
ranchingperiod, the northernpart of the plain sav agriculturaluseby the Honolulu
PlantationCompaly. The 1930USGS,Ewa Quadranglanapis particularlydetailed
concerningheextentof sugarcaneultivationontheplain. Thesugarcaneelds extend
to the northernboundaryof Lelepauashpond andencompasshe entireinland third
of whatis now HickamAFB. Historic periodcattleranchingandsugarcaneultivation
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typically destabilizesoils, increasesiltation,andgenerallyhastematuralerosionpro-
cessesDocumentaryevidenceof nineteenticenturysiltation of nearbyPearlHarbor
illustratesthe oftendramaticeffectsof grazingandcultivation:

Thelochsor lagoonsof PearlRiver werenotthenasshoalasnow [1901].

Thesubsequerdccupatiorof theuplandsby cattledenudedhecountryof

herbageandcausedrastquantitiesof earthto bewasheddown by storms
into thelagoonsshoalingthewaterfor along distanceseavard. No doubt
theareaof deepvaterandanchoragéasbeengreatlydiminished.(Bishop
1901:87,88)

The precedingdiscussiorhasfocusedon LelepauaandKa'ihikapu shponds, but
mostof the issuesapply alsoto the muchsmallerWaiahoandKeoki shponds. The
boundarief thesepondsalsodiffer on historic maps. Waiaho shpond commonly
appearsvith anopeneasterrboundaryandlikely uctuatedin sizebasedntidesand
annualprecipitation.This shpond wasalsoknown asQueerEmmasPond,dueto the
factthatQueerEmmamaintainedaresidencen the nearbysouthwestoast.Interest-
ingly, bothDonn(1906)andMonsarratnd) shav aroadrunningthroughthe centerof
Waiaho shpond indicatingthatit wasnotabarrierto travel in thelate nineteentrand
earlytwentiethcenturies.In arny case Keoki shpond was lled by 1930(McAllister
1933:101). By the 1940s,all other pondson the Halava-Moanalugplain were also

lled.

Early Historic Settlements

Although the Moanaluaside of the plain was composedredominantlyof shponds
andmarshlandsthe Halava sidecontaineda numberof smallsettlementsvhich were
eitherabandonedslandpassedo federalownership or evolvedinto smallworkmens
towns suchasWatertavn. Theseearly settlementsnclude Halekahi,Holokahiki, and
anunnamedsettlemenbetweenthem(AndersonandBouthillier 1996:21, g. 4). No
accountghatdescribahesesettlementhiave beenlocated althoughit canbeassumed
thatresidentshanestedmarineresourcesspart of their subsistenceThey may also
have tendeda shpond oncelocatedoff BishopPoint (Stokes1909). Therewerealso
historically recordedsettlementon the Moanaluaside of the plain. Theseinclude
Poi Village and Kumumau. Residentsof thesesettlementgprobablytendednearby
LelepauaandKa'ihikapu shponds(Dorrancend:4).

Late Historic Settlementsand Industries

In additionto the traditionalHawaiian componenbf the Halava-Moanalugplain are
several poorly documentedate historic settlementsassociatedvith variousagricul-
tural, industrial,and military operations. Chief amongthesewas Watertavn, estab-
lishedin 1908.Watertavn functionedpredominantlyasa housingsettlementor work-

ersdredgingPearlHarbor Workerson the projectwereof variedethnicity including
Russian,Hawaiian, and JapaneseBy the 1930s,with the patronageof nearbyFort

Kamehamehanilitary personnelWatertavn becamenotoriousfor its gamblingand
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nightlife. Thislasteduntil 1935whenconstructiorof air elds beganfor HickamAFB.
No de nite archaeologicalemainsof Watertavn have yetbeenrecosered.Demolition
and lling associatedvith baseconstructionappearto have obliteratedmost physi-
cal remains.Historic mapsindicatethata complec infrastructureincludingnumerous
roads housesandbuildings onceexisted.

Although no surfaceremainsrelatingto Watertavn are presentoday residential
structuresverepresentaslate as1940. An historicaerialphotograpttakenon 3 May
1940shaws a group of structuresalongthe coastjust north of BishopPoint(g. 5).
Judgingfrom their locationsand orientations thesestructuregre-dateHickam Field
construction.They alsocorrespondo a Watertavn-eraneighborhoodocatedon the
site of former Halekahisettlement.Thesestructuresappearo bethe lastremnantof
historic Watertavn. It is alsoconcevablethatthey bearsomerelationto Halekabhi,
althoughmoredocumentargvidenceis neededo supporthis speculationin addition
to the structuresyestigial Watertavn roadscanbe discernedon the 1940aerial pho-
tograph.As constructiorof HickamField, andlater Hickam AFB, proceededver the
next two decadesall traceswould disappear

Figure5. Aerial photographof HickamField, 3 May 1940.

Another settlemenbn the Halava-Moanalugplain was Pu uloacamp. This was
alsoa workers' housingareaandsupportedhe sugarcaneplantationsadjacentandto
the north. No evidenceof Pu’uloacamphasbeenfound to date,althoughthis might
bedueto thefactthatlittle archaeologicalvork hasbeendonein its vicinity. Historic
aerial photographshawv that the remainsof Pu uloacamps infrastructurewere still
visible in Januaryof 1937 (g. 6). Vestigesof cane eld roadsarevisible in several
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locations,asis theformerroadto Fort KamehamehaBy 1937,almostall of the struc-
turesandinfrastructureassociateavith Pu uloacamphadbeendestroyedandthe new
HickamField roadsystemlaid out.

Figure6. Aerial photographof HickamField underconstruction,Januaryl937.

Another settlementtomple, Fort Kamehamehaywas establishedn the western
coastof the plain in the early 1900s. This involved constructionof a seriesof coastal
defensebatteriesandmilitary housingto protectthe entranceto the new PearlHarbor
naval facility. Theresidentiabnddefensie structuresrestill largelyintacttoday This
military complex wasconstructean the sitesof the formerHolokahiki settiemenand
QueenEmmasresidence.

Prior to constructionof the Fort Kamehamehdousingand batteries,a country
retreatfor QueenEmmawaslocatedon this coastalstrip. It is thoughtto have been
somavherein the southwesttornerof the presentFort Kamehameh#Andersonand
Bouthillier 1996:A-56).As discussedh moredetailbelow, the Fort Kamehameharea
is alsoatraditionalHawaiianburial ground.

Salt works were locatedon the peripheriesof two of the former shponds. One
salt works waslocatedat the northwestend of Ka'ihikapu shpond in its surround-
ing wetlands.The other, in operationaslate as 1888, waslocatedabout800 ft. from
Lelepauashpond. The natureof the saltindustryand datesof operationof the salt
workshave not beenreportedby previousinvestigatorsTheseoperationsandtheir re-
mainswereeitherburiedor obliteratedduringmilitary andcivilian airstripconstruction
in themiddle partof thetwentiethcentury
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Human Burial Areas

Humanremainshave beenfoundin afairly localizedcoastalsegmentof the Halawva-
Moanaluaplain. The areaknown today as Fort Kamehamehas the focal point for
traditionalHawaiian burials at Hickam AFB. Inadwertentdiscoverieshave beenmade
theresincel975(Watanabe 991;ShunandSchilz1991;Drolet1996,1999ab, 2001).
Themostextensiveandwell documentedetof remainsvasrecoveredduringfour eld
projectsnearthe WasteWaterTreatmenPlantatthenorthernendof Fort Kamehameha
(Drolet1996,1999ab, 2001). Eighty-sevenindividualswererecordedduringthe four
phaseof work. Associatedgrave goods,whenpresentrangedfrom traditional pre-
contactmaterialsto historic-eraglassbeadsandbuttons. C datesindicatethatthis
areawas usedfor humanintermentfrom at leastA.D. 1450to A.D. 1900. Isolated
remainsfrom the southerrportion of Fort KamehamehgStreck1988)have alsobeen
reported.

Discussionand Summary

The Halava-Moanaluaplain hasundegonemajor changesn land-useover the past
two hundredyears.Early documentaryecordsof traditionalHawaiianuseof thearea
arevirtually silent. The bulk of the populationsof Halava and Moanaluaahupua’a
residedn areassurroundingherich drainagegeedingPearlHarbor The presencef
acomple of shponds,coastalburials, and cultural depositionattestto the exploita-
tion of marineresourcesndsmall-scalenabitation.Apart from marineresourcesthe
plain seemso be a mamginal ervironmentfor subsistencactiities. The calcareous
soils of the northwestaretoo well drainedto supporta fertile A-horizondevelopment,
andlow precipitationcombinedwith an exceptionallyhigh solar radiationintensity
make agriculturea dif cult enterpriselt is thereforelik ely thatpre-contactiseof the
plain did not deviate greatlyfrom the patternobsened at contact. Thatis to say the
plain supportednly smallsettlementslongits coastalfringe. Inhabitantsof the set-
tlementsexploited a variety of local marineresources@ndmaintainedshponds. The
unconsolidatedandf the southwestershorelineduneswvereusedfor burial.

The decadesmmediatelyfollowing contactprobablysaw little changeto tradi-
tional land-use By the mid-1800s however, cattleweregrazingnorth of the Halawva-
Moanaluaplain and may have encroachean its northernperiphery Also in the mid
to late 1800s,saltworks were putinto operationto supplythe whalingindustry Two
wereconstructedpneon thewestsideof Lelepauashpond andoneon the northwest
sideof Ka'ihikapu shpond.

It may be signi cant that QueenEmmamaintaineda residencenereexpresslyfor
the“freedomandquiet” the placeoffered(AndersonandBouthillier 1996:A-47).She
describeghe areain 1883 asbarrenandvirtually treelesswith a populationconcen-
tratedon the coast(AndersonandBouthillier 1996:A-47).By thistime, Pu uloacamp
hadbeenestablishedo supportthe growing sugarcaneoperation®nthe northernpart
of the plain. Soonafter, Watertavn andFort KamehamehavereestablishedFromthe
early 1900son, military useincreasinglydominatedthe Halava-Moanaluaplain and
culminatedn the constructiorof presentdayHickam AFB.
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Previous Ar chaeology

Archaeologicalwork on the Halava-Moanalugplain before1993is presentedn de-
tail by Andersonand Bouthillier (1996:A-83—-A-115) Archaeologicalinvestigations
between1994 and 1998 are summarizecby Tomonari-Tuggleand Dye (1999). The
following accountdraws on theseauthorsbut alsoincludesreviews of mary of the
originalworks. Despitethenumberof differentandoftendestructve historicland-uses
occurringontheHalava-Moanaluglain, therearestill areasvhichretainintegrity and
thathave high potentialfor signi cant culturaldeposits.

The history of concertedarchaeologicainvestigationon the plain datesbackonly
to themid 1980s.Beforethis,anumberof investigatorsncludingCobb(1903),Stokes
(1909),andMcAllister (1933)hadrecordedsitesontheHalava-Moanaluglainaspart
of broadersuney projectsfocusedprimarily on large-scalearchitecturafeaturessuch
asheiay stonewalls, and shponds. Cobb (1903) notedthat Lelepauashpond had
beenmostly lled andanotherunnamedshpond waspartially lled. Ka'ihikapuand
Waiaho shpondswereasyet un lled. Stokes(1909)learnedfrom local informants
thata walled shtrap wasoncein operationat BishopPointon the eastbankof Pearl
Harborentrance.Ilt had beenabandonedeforethe memoryof the native informants
andthe stoneswerereportedlyusedto constructa pier nearBishopPoint. McAllister
(1933) describeKa’ihikapu shpond, Lelepaua shpond, Waiaho shpond, Ke oki
shpond, andPapiolua shpond locatedoppositeWaipi®o peninsula.

Site82. Lelepauagalargeinland shpond, in Moanalua.lt is “332 acres,
mostly lled,” accordingo Cobb. .. Thewallsarecoralandearthembank-
ment, 10 feetor morewide. The pondwasbuilt by Ka'ihikapu-a-Manuia
..., andaccordingto Dibble ...was the placeat which CaptainBrown
obtainedsalt.

Site 94. Loko Waiaho,known asQueenEmmas pond,waslocatednear
Watertavn. Thewalls were of coralandsand,6.5 feetwide, 2 feethigh,
with ve outlets(makaha. It coveredanareaof 32 acres.

Site 95. Loko Ke oki wasa pond nearthe presentsite of Watertavn in
Halawa. It hadnarrov wall of coralrock andsand.It hasbeenlled in.

Site 96. Papiolua shpond waslocatedin Halava oppositethetip of Wai-
pio Peninsula.lt wasa smallpond,aboutl acrein areawith a wall 150
feetlong, 4 feet wide and high. Therewere no outlet gates(makaha.
(McAllister 1933)

No furtherarchaeologicalvork wasdoneontheHalava-Moanaluglainuntil 1986
whenarchaeologicakestingprojectsbeganat Fort KamehamehgHammattetal. 1986;
Hammattand Borthwick 1987b,c, d, a; Hammattet al. 1988). Initial work on a pro-
posedwatermainreplacemenin the northwesterrpartof thefort recoreredgley. The
gley wasinterpretedasa shpond sedimentpossiblyWaiaho shpond, andreturneda

C dateof cal A.D. 1340-165QHammattet al. 1986). A few traditionalHawaiian
artifactswere alsorecovered,including a possibleshell shhook and polishedbasalt
beadsor sinkers. Historic-eramaterial,including metal, nails, ceramics glass,shell

heiau

gley
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buttons, and bottleswas also unearthed. Thesematerialscamefrom only a few of

the670.25m testtrencheswhich wasinterpretedasindicatingan absencef exten-
sive prehistoricor historic occupationof the Fort Kamehameharea(Hammattet al.

1986). Four subsequenprojectsin the easternpart of Fort KamehamehgHammatt
and Borthwick 1987b,c, d, a), during which 60 testtrenchesand augerholeswere
excavated,seemedo supportthis conclusion.No pre-contactepositsvererecorded
exceptfor gley interpretedasevidenceof historic shponds(HammattandBorthwick

1987a).Work onaproposedpronaddition(HammattandBorthwick 1987d)produced
only metal,glassand ceramicartifactsdatingto the 1920sand1930s. The othertwo

projectsproducedno traditional Hawaiian or historic period deposits(Hammattand
Borthwick 1987b,c).

In 1988,work on the watermain projectrecommencegvith monitoringof an875
m trenchthroughthe northwesterrpart of Fort KamehamehgHammattet al. 1988).
Again, notraditionalHawaiianor early historicremainswerefound. Gley correspond-
ing to the gley obsenedin 1986wasdiscovered. Anothersampleof the depositwas
datedandreturneda daterangeof cal A.D. 1385-1655.The depositwasagaininter-
pretedasevidenceof Waiaho shpond. However, historicmapgDonn1906;Monsarrat
nd) placeWaiaho shpond well to thenortheasof thegley. Interpretatiorof thegley as
shpond sediment$asbeencontradicteddy the resultsof subsequerdrchaeological
investigationgDrolet 1996;KennedyandDenham1991).

Also in 1986, Watanabeconductedsurwey andtestingin the easterrinland part of
Fort Kamehamehé@Natanabe 986). Thework produceda numberof historic military
structuresaswell assedimentsndicative of a pondedmarshervironment. Fishpond
sedimentswere not found. In 1988, humanremainswere inadwertently discovered
underQuarterst14in the Fort Kamehamehaousingarea(Streck1988). Fourindivid-
ualswereeventuallyunearthedln 1991, investigationsn thenorthwestermpartof Fort
Kamehamehgroducedanotherburial, an adzepreform, and a polishedadze(Shun
andSchilz1991). Also thatyear, surey andtestingwereconductedor the MIDPAC
T-1 Network project (Watanabel991). Eight augersamplesreturnedno evidenceof
cultural deposition,including shpond sediments. Later monitoring of trenchesfor
the ber-optic cablerunning from the inland northeasteripart of Fort Kamehameha
to the northwesterrpart of Hickam AFB producedno cultural materialsor shpond
sedimentgKennedyandDenham1991).

Testingandmonitoringat the wastewatertreatmenplantlocatedin the northwest
cornerof Fort Kamehameh#Drolet 1996,1999a,b, 2001) between1992 and 1994
yielded 87 individual setsof humanremains,numerouspit features,and traditional
Hawaiian cultural materialsincluding charcoal,animal bone, and thermally altered
rock. Material associatedvith the thermallyalteredrock returnedan agerangeof cal
A.D. 1200-1550Historic materialwasalsoabtundantandincludedbottles,metal,and
ceramicgatingto thelate nineteenttandearlytwentiethcenturies Early historicarti-
factsdatingto the1800swerealsorecovered.Thesendings con rm thatthenorthwest
partof Fort Kamehamehaontainsburiedculturaldepositdrom thetraditionalHawai-
ian andhistoric periods. Humanremainsin the former dunesandsarenumerousand
indicatetheimportanceof theareafor traditionalHawaiianburial.

Archaeologicalvork in thelate 1990sincludedmonitoringprojects(Carlson1997;
Erkelens2000;Magnusor?2001;DesiletsandMagnusor?001),aswell asseveralpale-
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oervironmentalkoring projects(Athensetal. 1997;AthensandWard1999ab). These
projectsexpandedhe arealcoverageof archaeologicahvestigationsat Hickam AFB,
and provide a more generalpicture of the distribution of historic remainsthan can
be discernedrom the previous investigationsvhich werefocusedon the Fort Kame-
hamehaarea.

Recentmonitoring projectshave discoveredfew traditionalHawaiian cultural de-
positsin areaoutsideFort Kamehamehavionitoring of Manuwai Canaldredgingpro-
ducedno culturalremainsor depositgCarlson1997)in excavationsthatwerelargely
con ned to recentdepositswithin the canal. Remaal of four undegroundstorage
tanksyieldedno culturaldepositgErkelens2000). More extensive monitoringprojects
by Magnuson(2001)andDesiletsandMagnuson(2001)lik ewise turnedup little evi-
denceof culturaldepositionexceptfor possibleLelepauashpond sedimentat UST
site 1818B.

Recentpaleoerironmentalinvestigationsat Hickam AFB (Athenset al. 1997;
Athensand Ward 1999b, a) extractedsedimentcoresfrom areassuspectedo be on
or near shponds. The TRACON and Vault-X coreswere suspectedo be nearthe
southwestermoundaryof Ka'ihikapu shpond (Athensetal. 1997; AthensandWard
1999a).No evidenceof shpond sedimentsvasrecovered,however. Marshsediments
consistentwith the naturallandscapeshovn on 1930smaps, however, are present.
Coresfrom the vicinity of Lelepaua shpond alsoreturnedno evidenceof shpond
sedimentgAthensandWard 1999b).

Two signi cant nds have beenmadein recentyears.Both wereintacttraditional
Hawaiianculturaldeposit{DegaandFarrell 1999;Desilets2002). The rst wasin the
westerrpartof HickamAFB, in the motorpool andaircraftparkingapronareagDega
andFarrell 1999). Althoughtheseareasarein thevicinity of historic Watertavn, his-
toric remainswerenotfound. Instead gxcavationproducedntacttraditionalHawaiian
depositscontainingearthoven features postmolds, shell sh, sh bone, re cracled
rock, volcanicglass ak es,andoneshelladzefragment.Onedatedfeaturereturneda

C daterangeof A.D. 1720-1820.

The secondtraditional Hawaiian cultural depositwas found in an explosive ord-
nancedisposalareanorth of WorchesterAvenue(Desilets2002). The depositwas
intact, thoughdiscontinuousandhasbeendesignatedite 50—80-13-6406Threepit
featureswvererecordedandsampledwithin two widely separate@xposuref the de-
posit. The southerrnexposureproducedwo distinctfeaturesgachof which contained
substantiabmountsf thermallyalteredcoral/limestonecharcoal andsmallamounts
of faunaland marineinvertebrateremains. A samplefrom one of thesefeaturesre-
turneda calibrateddaterangeof A.D. 1478-1664. The single northernfeaturealso
containedhermallyalteredcoral/limestonecharcoalandsmallamountsof faunaland
marineinvertebrateemains. A charcoakamplefrom this featurereturneda calibrated
daterangeof A.D. 1306-1452.

Predictive Model

A predictve modelfor archaeologicahindhistoricalresource¢AndersorandBouthil-
lier 1996:A-116)guideshistoric preserationreview of undertakingsat Hickam AFB.
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Themodelis basedntheresultsof archaeologicgbrojectsanddocumentaryesearch,
andde nes threelevels of probability for nding archaeologicabr historic remains:
high, moderateandlow. Theseprobability levels are organizedinto regional zones
(9. 1). Thisregional breakdavn, in conjunctionwith the estimatedocationsof his-
toric settlementslandscapdeaturesand previous archaeologicaprojects(Anderson
andBouthillier 1996:17 21,23), hasprovenespeciallyusefulfor investigatorsvorking
atHickamAFB.

Sincethe developmentof the predictive model,a greatdealof new archaeological
work hasbeendonein areaslesignatecshigh andmoderatgrobability. Theresults
of thiswork canbe usedto evaluatethe succes®f the predictve model.

The bulk of modernarchaeologicatesearchon the Halava-Moanaluaplain has
focusedon the Fort Kamehameharea. Testingand monitoringtherehave produced
ahundantpre-contachumanremainsjraditionalHawaiian culturaldepositsgarly his-
toric remainsanddepositdrom late historicmilitary occupation By comparisongther
areashave producedittle culturaldepositionotherthanHickam AFB constructionll.

Findingsfrom ninerecentprojects(Athensetal. 1997;AthensandMagnusori998;
AthensandWard1999b a; DegaandFarrell 1999;Carlson1997;Erkelens2000;Mag-
nuson2001;Desilets2002),give someindicationof thesuccessf thepredictve model
for archaeologicatesourcesutsidethe Fort Kamehameh#@rea(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,
shav only two con rmed traditionalHawaiian sitesalongthe coastalmargin andone
possiblehistoric sitein the north. Fromtheseresults,it is clearthatthe modelmight
over-predicthistoric sitesin the regionsonce occupiedby Watertavn andthe tradi-
tional Hawaiian shponds. It is alsoclearthattraditionalHawaiian depositionis most
prevalentalongthe coastaimamgin, evenoutsideFort Kamehameha.

Thereare several possiblereasondor the negative resultsin the centralregion.
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 predictve model might underestimatehe degreeto which
cultural depositswere destryed during baseandair eld construction,especiallyin
thecentralandnorthwestermpartsof Hickam AFB.

Someideaof the degreeof disturbancenvolvedin constructingHickam Field can
be obtainedfrom historic photographs.Runway constructionin 1937, for example,
setfoundationsthat extendwell into the coralline substratg g. 8). The destruction
of historic or traditional Hawaiian featuresn suchan areawould appeartotal. Since
runwaysencompass major part of the centraland easterrpartsof Hickam AFB, it
may beinferredthatsubstantiaportionsof theformer shpondshave beendestryed.

The predictive modelmight have overestimatedhe probability of nding archae-
ological resourcesn northwesterrand centralHickam AFB. Archaeologicakesults
indicatethat the model accuratelypredictsa high probability of cultural depositsin
the coastalareas.|ts successn predictingarchaeologicatesourcesn otherhigh and
moderateprobability areasawaits furthertesting.
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Figure7. Resultsof recentarchaeologicainvestigationsat Hickam AFB. Adapted
from Tomonari-TuggleandDye (2000, g. 5). SourcesMagnusor(2001);
Athenset al. (1997); Athens and Magnuson(1998); Athens and Ward
(1999a)); Carlson(1997);Erkelens(2000);DegaandFarrell (1999);De-
silets(2002).
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Figure8. Photograplof runway constructiorat HickamFieldin 1937.



Chapter 3

Field Methods

Archaeologicaimonitoring took placewithin the context of a hazardousvasteoper

ation. Eachday prior to eldw ork, the archaeologicamonitor attendeda safetyand
work plan meetingwith engineersnvolvedwith the undertaking.At the rst of these
meetingsandsubsequenneetingsasnecessarthearchaeologicamonitorexplained
the purposeof archaeologicamonitoring,the authority of the archaeologicaionitor
to halt remediationactivities, andthe conditionsunderwhich sucha decisionwould

be made. Field proceduresvere discussedt thesemeetingsso agreementould be
reachecn coordinationcommunicationandscheduling.

Field Recordingand Sampling

Field recordingand samplingwas directedtoward the researctproblemsenumerated
in the AMP (Desilets2001b). They areintendedto mitigateany potentiallyadwerse
effectsto historic properties.Standardof documentationtecording,and analysisof
featuressoil andsedimentpro les, andartifactsaccordwith the Secretaryof the In-
terior's Standads and Guidelinesfor Archaeol@ical Documentation Accuratemap
locationsof stratigraphicpro les and archaeologicafeatures,deposits,and artifacts
wererecorded.

The rst threeitemsin thefollowing list areintendedo provide basicstratigraphic
datarelevantto thereconstructiorof landsurfacesn theprojectarean sufcient detail
to make possiblecorrelationof land surfaceswith informationfrom earlytopographic
mapsand with information from pastor future archaeologicaprojects. Items four
throughten areintendedto addresghe problemof long term useof a stablesurface
andtheassociatedlif culties of inferring useandoccupationahistory. The nal item
addressethepossibilityof testexcavationscarriedoutin undisturbedtulturaldeposits.

1. The archaeologicamonitor recordedall stratigraphicpro les with cultural re-
mainsor features;stratigraphicpro les where sampleshave beentaken; and
pro les wherethereis a sedimentarychangeor nonconformitythat, in the pro-
fessionaljudgmentof the archaeologicamonitor, containsinformationimpor-
tantfor theresearctproblemsenumerateih the AMP.
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. Thearchaeologicaionitormaintainedietailednoteson exposuresvhosestrati-

graphicpro les werenotdravn.

. Thelocationsof stratigraphigro le drawvingsandphotographsvererecorded.

. All culturaldepositsvereexaminedin the eld for:

(a) Evidenceof micro-strati cationandotherdatarelevantto theevaluationof
depositionahistory;and

(b) Evidenceof disturbancejrregularity, or boundaryconditionsthat might
indicateculturalactiities.

Suchevidencewasrecordedn thepro le description.

. All depositsvereexaminedfor culturalitemsandthe stratigraphigositionsof

thesdtemsnoted.Notationincludesreferencdo the estimatedageof theartifact
andhow this agemight indicateeitherdisturbanceo a depositof differentage,
or theageof thedeposititself. In particular evidencefor nineteentlcenturytra-
ditional Hawaiian occupationvasnoted,aswell asevidencefor earlytwentieth
centurymilitary, commerciakugarcanegr otherusesof theland.

. Featureswvererecordedwith attentionto stratigraphicpositioning, particularly

their positionof origin.

. Pro le descriptionsnclude appropriatetechnicalinformation (in conformance

to standardestablishedby the U.S. Soil ConsenrationService),aswell as eld-
basednterpretatiorof depositionahistory.

. Thestratigraphigositionsof samplegollectedrom pro les, includingartifacts,

featurecontentssedimentsanddatingmaterialswererecorded.

. Sedimentandfeaturecontentsampleswvere collectedfor laboratoryprocessing

astotal unitswithout screening.

Samplesfor dating and paleoerironmentalanalysiswere collectedfrom the
smalleststratigraphiainits practicable.

Inadvertent Discovery of Human Remains

Specialproceduresapplicablein the event that Human Remainswere inadwertantly
discoreredcanbe found in the AMP (Desilets2001b:33). No humanremainswere
discoveredduringarchaeologicamonitoring.



Chapter 4

Results

This sectionpresentsheresultsof archaeologicamonitoringof excavationsat38 UST
sites.Nineteenof thesesiteswerelocatedin arelatively con ned areadesignatedhere
asthe EOD/MS area. UST sitesin the EOD/MS areawill be discussedn their own
section.Following this, theremainingl9 UST sites locatedthroughoutHickam AFB,
arereported.

Within the main sectionsare subsectionsvhich documentrelevant undertaking
activities and monitoring resultsfor the individual UST locations. Includedare de-
scriptionsof thelocationof the UST site, local terrainandvegetation a representatie
sedimentdescriptionfor the site or multiple descriptionsf necessaryphotographsa
descriptionof cultural depositsencounteredndactionstaken,and nally , a determi-
nationof the effect of the undertakingon historicresourcesitthelocation.

EOD/MS Area

TheEOD/MSareais locatedin thesouthwesterpartof HickamAFB, northof Worch-
esterAvenueandsouthof taxiway B ( g. 9). Theareais namedor afencedmunitions
storagefacility andan embanled explosive ordnancedisposalEOD) areanearwhich
mary of the UST sitesarelocated. In additionto the UST siteslocateddirectly with

thesefacilities, thereare alsoa numberof UST sitesin a semi-woodedkiawe grove
northof the EOD areaandarounda hazardougargo parkingapronnorth of the muni-
tionsstoragearea( g. 9).

General Stratigraphy

Excavationin the EOD/MS arearevealeda threelayer stratigraphicsequencelLayers
weredesignatedonsistentlyin eachof the excavations,sothatlayerl atoneUST site
correspondso the samestratigraphicunit aslayer | at anotherUST site. Sublayers
within thethreeprimarylayersaresomeavhatvariable however, andtheseweredesig-
natedwithout referenceo sublayersat otherlocations. Thus,sublayera at oneUST
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Figure9. UST sitelocationsin theEOD/MSarea.

site doesnot necessarilcorrespondo the samestratigraphicunit assublayerla ata
differentUST site. Both, however, would bein the sameprimarylayer, layerl.

The threeprimary layersrecordedwithin the EOD/MS areaare describedasfol-
lows:

Layer| The uppermostayer in the sequenceonsistsalmostexclusively of recent
historic Il. Layerl waspresenttall UST sitesin the EOD/MS area.Although
predominantlycomposedf I, somelayerll alluvial sedimentsappearo be
mixed with layer| at the lower boundary Mixed layer| andll sedimentsare
includedwithin thelayer| designation.

As mary as ve distinctsublayeroccurin layerl. Sedimentypesvary consid-
erablyfrom very palebrown corallinesandandgravel to darkbrown terrigenous
silt with somecorallineinclusions.

Layerl Il wasdepositedsometimeafter1943(seechapter?). Thereis, however,
evidencethatthe lling involved at leasttwo major episodes.The rst likely
occurredsoonafter 1943 and consistsof coralline rubble cappedwith a story
terrigenoussilty clay. UST standpipesat several siteshave beenobsened to
extend just above this sublayer;a clearindicationthat it wasoncethe ground
surface.Thissurfacewasusedfor earlymilitary facilitiesconstructiorassociated
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with the USTs. At somepoint, thefacilitiesin the EOD/MSareafell into disuse.
Thesecondll episodepossiblycomprisingmaterialfrom dredgingassociated
with reef runway constructionin the late 1960sand early 1970s,coveredthe
UST standpipesindtheolder Il surface.Fill layersassociatedvith this episode
constitutethe presensurfacein the EOD/MSarea.

Layer Il Thislayeris anaturallyformedalluvium consistingof terrigenoussilty clay.
Priorto latehistoric lling, layerll wasthegroundsurfaceover muchof central
Hickam. Fromthereview of aerialphotogseechapter?), it is clearthatlayerll is
arecentalluvial depositJik ely resultingfrom accelerate@rosionof terrigenous
sedimentgrom formersugarcanéand.

Layerll is remarkablyhomogeneous composition.The depositcontainsonly
very ne rootletsandvery few sandgrains. Layer Il exhibits two distinct sub-
layers. Sublayerlla is a uniform dark brown silty clay. This sublayeris found
atall UST sitesin the EOD/MSarea.Sublayerlb, adarkgrayto darkgreenish
gray silty clay, is texturally and compositionallyidenticalto lla, but dueto its
proximity to the watertable,hasbecomegley. Sublayerllb developswheneer
layerll extendsbelow thewatertable.

Layer lll Thislayeris anaturallydepositectorallinepaleosol.Judgingfrom historic
aerialphotographslayer lll may have constitutedthe groundsurfaceaslate as
1937.

Thereareseveralpossiblesublayerdivisionswithin layerlll. A paleoA-horizon
is presentto the south,alongwith gley and non-gley components.Layer IlI
depositgypically gradedown from aslightly sandysilt to apoorly sortedmixture
of gravel, sand,andsilt. The calcareousnaterialcomprisinglayer 1l initially
formedasoffshorereefsduringthe seriesof sealevel highstandg¢seechapter?).
Wave actionduring andfollowing subsidencef the high standsproducedthe
silts, sandsandgravelsfound acrosamuchof Hickam AFB today Low enegy
alluvial transporis probablyresponsibldéor thesandysilt depositsvhichoverlie
themorepoorly sortedgravels,sandsandsilts. Sedimentsretypically greenish
grayand,whennotgley, arelight yellowish brown.

Layer Il almostalways begins at or beneaththe watertable. Oftenits upper
boundarymarksthetop of the watertable. Thisindicatesthatthe previousland-
scapeon this part of Hickam AFB consistedof a low-lying marshland. This
agreeswith historicmapsanddescription®of thearea.

UST Site 503

UST site 503 is locatedin the southeasterpart of Hickam AFB. It is just north of
WorchesteAvenue,in the southeastornerof afencedre trainingarea(g. 9). Lo-
calterrainis at andlevel with grassesshrubs,andkiawetreessurroundingthe site
(g. 10).

Exploratoryexcavationat UST site 503 resultedin thediscovery of oneUST. The
UST wasfully excavatedandremovedfrom the pit. Subsequentlycontaminateded-
imentswereremoved from the sidevalls andbaseresultingin a5.1 m long by 3.9m
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Figurel0. UST site 503 with WorchesterAvenueandMamalaBay Golf Coursein
background.

wide pit. The pit extendedto a maximumdepthof 130cm below surface. The water
tablewasencountere@t97 cm.

Stratigraphywasrecordedor the westwall of the pit andincludedthreeprimary
layers(table2, g. 11). Theupperlayer, layerl, was Il andconsistef threedistinct
sublayers. Sublayerla was a mixture of coralline and terrigenoussediments sub-
layerlb waspurecorallinesandandgravel, andsublayerc wasa reddishterrigenous
gravelly clay. Below the Il waslayerll, a homogeneoukayer of recentlydeposited
alluvial clay. The lower 4 cm of layer Il wasbelow the watertable. The nal layer,
layer Ill, was coralline silty sand. This layer constitutesthe original native surface
materialprior to mid 1900salluviationand lling.

Piping associatedvith the UST wasfoundin the Il layersandextendingslightly
into layer1l. Otherwise no cultural materialwasobsened during excavationandre-
moval of sediments.

Excavationof onelargepit at UST site 503 producecdho evidenceof early historic
or traditionalHawaiian culturaldeposition.Intact native sedimentsvereencountered,
however, andappearto have beencappedby modern Il.  The intact native coralline
sedimentsareinterpretedaspartof the formerlowland marshsouthof Lelepauash-
pond.Sedimentdelov the Il appeamundisturbed.

Undertakingactiities had“no effect” onarchaeologicalesourcesit UST site 503
becausao historicsiteswerepresent.
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Table2.  Sedimendescriptiondor westwall, UST site 503
Layer Depth(cm) Color Description Inter pretation
la 0-15 10YR5/3  Brown coralline sandwith someter  Fill.
rigenousclay; nonsticly, nonplastic;
abrupt,smoothlower boundary
Ib 15-30 10YR7/3 Very pale brown coralline sandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary
Ic 30-55 5YR 3/3 Dark reddishbrown terrigenousclay  Fill.
with gravel; sticky, plastic; abrupt,
smoothlower boundary
lla 55-97 10YR3/3 Dark Brown terrigenousclay; sticky,  Intact historic al-
plastic; abrupt,smoothlower bound-  luvium.
ary.
IIb 97-101 5GY 4/1 Dark greenishterrigenousgray clay;  Intact historic al-
gley; sticky, plastic;watertableat97  luvium.
cm; clear smoothlower boundary
1} 101-130+ 5GY 6/1 Greenishgray coralline sandy silt;  Intact marshland
compactgley; nonsticly, nonplastic; deposit.
lower boundarynotobsered.
Figurell. Westwall of UST site 503 excavation. The scaleis markedin 10 cm
increments.
UST Site 525

UST site 525is locatedin the southeasterpart of Hickam AFB, immediatelysouth
of afencedmunitionsstoragearea( gs. 9 and12). The site is about10 m southof
achain-linkfenceand UST site 526. Ten meterssouthof the siteis a standof kiawe
trees.Surroundingerrainis at, level, andpartly coveredwith grass.
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Figurel2. Excavationin progressat UST site525. UST site 526is ontheright and
UST site 528is in thebackgroundView is to thenorth.

Oneexcavationpit wasopenedcat UST site525. Thepit measure@.5mlongby 3.4
m wide andattaineda maximumdepthof 130cm. Stratigraphymatchedvery closely
that obsened at nearbyUST site 526 (table 3). Three major layerswere recorded
(g. 13). Uppermostwaslayer |, a mixedterrigenousandcoralline Il. Underlying
thiswaslayerll, asilty clayalluvium. Theupperl0to 15cm of thealluviumappeared
somavhatdisturbed At 98 cm, layerll endedabruptlyandthelayerlil corallinesandy
silt began. This layer coincidedroughlywith the watertableandextendedto the base
of thepit.

Asidefrom the UST andits associategiping, no materialremainswereobsened
in theexcavatedsedimentsLayerll appearslightly disturbedandmayhave beentrun-
catedby military constructionactiities. The UST wasclearly intrusive into layer Il
andlayerlll sedimentsOverlyinglayer! Il, however, appeardo post-dategheinstal-
lation anduseof the UST. Thisis demonstratetly thefactthattheredepositedayerll
materialabove the UST wasnot mixedwith overlyinglayer! Il. Its appearancsug-
gestghatit wasexcavatedandback lled while constitutingthegroundsurface.Layerl

Il wasmostlikely placedatoplayerll silty clay sometimeafter UST installationand
likely afterits usewasdiscontinued.

Excavation of one excavation pit at UST site 525 producedno evidenceof early
historic or traditional Hawaiian cultural deposition. Intact native sedimentsvereen-
counteredhowever, and appearto have beencappedby modern ll. The intact na-
tive coralline sedimentsare interpretedas part of the former lowland marshsouthof
Lelepauashpond.

Undertakingactvities had“no effect” on archaeologicalesourcesit UST site 525
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Table3. Sedimendescriptiondor southwall, UST site 525
Layer Depth(cm) Color Description Inter pretation
| 0-60 10YR5/3  Brown terrigenoussilt and coralline  Fill.
sandand gravel; nonsticly, nonplas-
tic; abrupt,smoothlower boundary

Il 60-98 10YR3/3 Darkbrown silty clay; sticky, slightly  Intact historic al-
plastic; watertableat 90 cm; abrupt, luvium.
smoothlower boundary

11} 98-130+ 5Y 6/1 Greenish gray sandy silt; gley; Intact marshland
coralline; nonsticly, nonplastic; deposit.
lower boundarynotobsered.

Figure1l3. Westwall of excavationat UST site 525. The scaleis markedin 10 cm
increments.

becausao historicsiteswerepresent.

UST Site 526

UST site 526 is locatedin the southeasterpart of Hickam AFB, immediatelysouth
of the munitionsstoragearea( gs. 9 and14). The site is lessthanone meterfrom a
chain-linkfence.Twentymeterssouthof thesiteis a standof kiawetrees.Surrounding
terrainis at, level, andpartly coveredwith grass.

Oneexcavation pit wasopenedat UST site 526. The pit measure®.7 m long by
3.7 m wide andattaineda basaldepthof 125cm. The watertablewasoriginally en-
counteredat 120cm, but within adaythelevel hadrisenandstabilizedat 94 cm belov
surface. Stratigraphyin the pit closelymatchedthatobsenedin otherexcavationsin
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Figureld. USTsite526with UST site529in backgroundView is to thenorthwest.

thearea(table4). Threemajorlayerswerepresent g. 15). Within the rst, layerl,

two sublayersvererecorded Theuppermossublayersublayeia, is amixedcoralline
andterrigenousll. Sublayedb is also Il material but consistof abundantrocksem-
beddedn reddishbrown terrigenoussilt. This sublayeris analogougo sublayeric at
UST site 536. Underlyingthevarious Il layerswaslayer I silty clay alluvium. The
clay depositappearsindisturbecandextendsto thewatertable. At this depth,layerlil

corallinesandysilt begins.

AsidefromtheUST andits associate@iping,nomaterialremainsvereobsenedin
theexcavatedsedimentsLayerll appearsindisturbedbut mayhave beentruncatedy
military constructioractiities. TheUSTwasclearlyintrusiveinto layerll andlayerlll
sedimentsOQverlyinglayerl Il, however, appeardo post-dateheinstallationanduse
of the UST. This is demonstratedby the fact that the redepositedayer Il material
above the UST wasnot mixed with overlying layer| |I. Its appearanceuggestshat
it wasexcavatedandback lled while constitutingthe groundsurface.Layer!l Il was
mostlikely placedatoplayer Il sometimeafter UST installationand likely after its
abandonment.

Excavation of one excavation pit at UST site 526 producedno evidenceof early
historic or traditional Hawaiian cultural deposition. Intact native sedimentsvereen-
counteredhowever, and appearto have beencappedby modern ll. The intact na-
tive coralline sedimentsare interpretedas part of the former lowland marshsouthof
Lelepauashpond.

Undertakingactivities had“no effect” onarchaeologicalesourcesit UST site 526
becausao historicsiteswerepresent.
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Table4. Sedimendescriptiondor northwall, UST site 526
Layer Depth(cm) Color Description Inter pretation
la 0-43 10YR5/3  Brown terrigenoussilt and coralline  Fill.
sandand gravel; nonsticly, nonplas-
tic; abrupt,smoothlower boundary

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

Il 60-94 10YR3/3 Darkbrownsilty clay; sticky, slightly  Intact historic al-
plastic; watertableat 94 cm; abrupt, luvium.
smoothlower boundary

11} 94-125+ 5Y 6/1 Greenish gray sandy silt; gley; Intact marshland
coralline; nonsticly, nonplastic; deposit.
lower boundarynotobsered.

Figurel5. North wall of UST site 526 excavation. The scaleis markedin 10 cm
increments.

UST Site 528

UST site528is locatedin thesoutheasterpartof HickamAFB in thefencedmunitions
storagearea( gs. 9 and17). Within the munitionsstoragearea,the excavationsiteis
locatedto the southwesbf a complex of threeconcretestoragebunkers. Surrounding
terrainis at andlevel with groundcover consistingof shortgrass.An embanlkedEOD
areais locatedsomedistanceto the westandtaxiway B is directly north of the site.
UST site528is to the northeasof UST site533andnorthof UST site 529.

One exploratory trenchand one large pit were excavatedat UST site 528. The
exploratory trenchmeasured’.0 m long by 0.7 m wide and attaineda basaldepth
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Table5. Sedimentescriptiondor northwall, UST site 528

Layer Depth(cm) Color Description Inter pretation

la 0-3 10YR3/3 Dark brown terrigenoussilt mixed Fill.
with corallinesand;A-horizon; non-
sticky, nonplastic; abrupt, smooth
lower boundary

Ib 3-78 10YR5/3  Brown terrigenoussilt and coralline  Fill.
sand; nonsticly, nonplastic;abrupt,
smoothlower boundary

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

Il 93-150 10YR3/3 Darkbrown silty clay;sticky, slightly  Intact historic al-
plastic; water table at ca. 150 cm;  luvium.
abrupt,smoothlower boundary

1} 155+ 5Y 6/1 Greenishgray coralline sandy silt;  Intact marshland
gley; nonstick, nonplastic; upper deposit.
andlower boundariesiot obsered.

of 120 cm. Stratigraphyin the trenchconsistedof two layers: mixed coralline and
terrigenous|l andsilty clay alluvium. Theselayerscorrespondo layers| and i
describedfor nearbyUST sites529, 533, and 536. At this site, however, layer Il
sedimentappeadisturbedn theupperl0to 20cmof thelayer. A fragmentof asphalt
wasrecoveredfrom the layer I-Il boundary Also, a concretefragmentwasrecovered
from the southeaséndof thetrenchin layerl.

Following theexcavationof the rst trench,a parallelexploratorytrenchwasexca-
vated60 cm to the north. At 155cm below surface,a concreteslabwasencountered.
Exposingthe surfaceof the padrevealedthatit encased smallUST. Thetrenchwas
thereforeenlagedto a sub-triangulashapedit measurings.3m by 5.3 m by 3.5m.
Thestratigraphigro le for this pit exhibitsthe standardhreelayersfoundin this area
(table5, gure 16). Uppermostarea variety of Il layersconsistingof corallineand
terrigenousmaterial(sublayerda—Ic). Theselayersweredepositedduring recenthis-
toric military construction.Underlyingthe Il is undisturbedayerll alluvium. This
layeris composedf dark brown silty clay. The lower boundaryof layerll is at the
watertable(150cm). Layerlll is thebasalayerin thepro le andconsistof coralline
silty sand.

Excavation of onetrenchandoneexcavationpit at UST site 528 producedno ev-
idenceof early historic or traditionalHawaiian cultural deposition.Intact native sedi-
mentswereencounteredjowever, andappeato have beencappeddy modernll. The
intact native coralline sedimentsare interpretedas part of the former lowland marsh
southof Lelepauashpond.

Undertakingactvities had“no effect” on archaeologicalesourcest UST site 528
becausao historicsiteswerepresent.

UST Site 529

UST site529is locatedin thesoutheasterpartof HickamAFB in thefencedmunitions
storagearea( gs. 9 and17). Within the munitionsstoragearea,the excavationsite is
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Figure1l6. Northwall of excavationat UST site 528. The scaleis markedin 10 cm
increments.

Table6. Sedimendescriptiondor southwall of trenchl, UST site 529

Layer Depth(cm) Color Description Inter pretation

| 0-110 10YR3/3 Dark brown terrigenoussilt matrix  Fill.
mixedwith corallinesandandgravel;
nonsticky, nonplasticabrupt,smooth
lower boundary

Il 110-145+ 10YR3/3 Darkbrownsilty clay; slightly sticky,  Intact historic al-
plastic;lower boundarynotobsered.  luvium.

locatedto the southwesbf a complex of threeconcretestoragebunkers. Surrounding
terrainis at andlevel with groundcover consistingof shortgrass.An embanlkedEOD

areais locatedsomedistanceto the westandtaxiway B is directly north of the site.

UST site529is just northeasbf UST site 533andsouthof UST site 528.

Two exploratorytrencheswere excavatedat UST site 529. Trench1l, the north-
ernmostof the two, measured.3 m long by 0.7 m wide and attaineda basaldepth
of 140cm. Trench?2, parallelto and 110 cm southeasbf trenchl, measure®.0 m
long by 0.7 m wide andreachedh maximumdepthof 145cm. Both trenchesxhibited
a northeast-southwedtearing. Stratigraphically the trencheswere almostidentical
(table6, g. 18).

The uppermostayerin bothtrenches|ayerl, consistedf mixedterrigenousand
coralline Il sedimentslepositealuringmilitary constructionin theearlyto mid 1900s.
Underlying this was a silty clay representingundisturbedayer Il alluvium. Some
gleizationof thislayerwasobsenedatthebaseof trench2. Thewatertableis probably
not far below the baseof the exploratorytrenchesConcretdragmentavereobsened
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Figurel7. USTsite529with USTs528and533nearby View is to thenortheast.

Figurel8. Southwall of trenchat UST site 529. The scaleis marked in 10 cm
increments.

in thelower partof layerl in trench2. No otherculturalmaterialwasobsenedin either
trench.
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Excavationof two trenchesat UST site 529 producecho evidenceof early historic
ortraditionalHawaiianculturaldeposition.Intactalluvial sedimentsvereencountered,
however, andappearto have beencappedoy modernI.

Undertakingactivities had“no effect” on archaeologicalesourcesit UST site 529
becaus@o historic siteswerepresent.

UST Site 530

UST site530is locatedin thesoutheasterpartof Hickam AFB, immediatelysouthof
themunitionsstoragearea( gs. 9 and19). Thesiteis about5 m southof a chain-link
fenceand10 m northof UST site 531. About 20 m southof the siteis a standof kiawe
trees.Surroundingerrainis at, level, andpartly coveredwith grassandpickleweed.

Figure19. Excavationin progressatUST site530. UST site531is to theleft. View
is to thewest.

Oneexcavationpit wasopenedcat UST site530. Thepit measure®.9mlongby 3.0
m wide andattaineda maximumdepthof 155cm. The stratigraphigoro le obsened
duringexcavationmatchedcloselythatrecordedat nearbyUST sites(table7). It con-
sistedof threemajor layers( g. 20). Uppermostwaslayer |, which appearedo be a
mixture of coralline Il andunderlyinglayerll silty clay. Most otherUST siteshave
exhibited Il materialwith seeminglylittle intrusioninto and mixing with the under
lying silty clay alluvium (layer ). In this case however, the underlyingalluvium has
beenhighly disturbedandmixedwith asmallamountof corallinegravel andsand.The
disturbedlayer extendsto 72 cm, at which point intact, undisturbechative sediments
begin (sublayeila). Partof layerll is below thewatertable,asevidencedby gleization
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Table7. Sedimendescriptiondor westwall, UST site 530
Layer Depth(cm) Color Description Inter pretation
| 0-72 10YR3/3 Dark brown terrigenoussilty clay Fill mixed with
with somecorallinesandandgravel; historicalluvium.
sticky, plastic; abrupt,smoothlower

boundary

lla 72-95 10YR3/3 Dark brown terrigenoussilty clay; Intact historic al-
sticky, plastic; abrupt,smoothlower  luvium.
boundary

IIb 95-112 5Y 4/1 Dark gray silty clay; gley; sticky, Intact historic al-
slightly plastic;abrupt,smoothlower  luvium.
boundary

I} 112-155+ 5Y 6/1 Greenishgray coralline sandy silt;  Intact marshland
gley; nonsticly, nonplastic; lower deposit.
boundarynotobsered.

of thesilty clayfrom 95to 112cm. Thebasalayerobsenedin theexcavationwasthe
standardayerlll corallinesubsoil.

Excavation at UST site 530 resultedin the removal of one UST tank. No other
materialremainswere obsered in the disturbedtank pit sedimentsor in the intact
sediment®of thesidevalls.

Figure20. Westwall pro le at UST site 530 excavation. The scaleis markedin 10
cmincrements.

Excavation of one pit at UST site 530 producedno evidenceof early historic or
traditional Hawaiian cultural deposition. Intact native sedimentswvere encountered,
however, and appearto have beencappedby modern Il mixed with native alluvial
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clay. Theintactnative corallinesedimentareinterpretecaspartof theformerlowland
marshsouthof Lelepauashpond.

Undertakingactiities had“no effect” on archaeologicalesourcesit UST site 530
becausao historicsiteswerepresent.

UST Site 531

UST site531is locatedin thesoutheasterpartof Hickam AFB, immediatelysouthof
themunitionsstoragearea( gs. 9 and21). Thesiteis about15 m southof achain-link
fenceand10 m southof UST site 530. Tenmeterssouthof the siteis a standof kiawe
trees.Surroundingerrainis at, level, andpartly coveredwith grassandpickleweed.

Figure21l. Trenchesdl and2 atUST site531. View is to thesouthwest.

Two parallelexploratorytrenchesvere excavatedat UST site 531. Trenchl, was
to the eastand measured.7 m long by 4.5 m wide with a basaldepthof 118 cm.
The trenchhad a north-southorientation. No UST or other materialremainswere
obsenedin the trench. The sedimentpro le recordedfor the eastwall of trench1
shaws the standardhreelayer schemecommonin this area(tables8 and22). Layer|
is modern Il material,primarily coralline,andcontainsthreedistinctsublayers.The
uppertwo sublayersareimported Il, but the third is composedargely of disturbed
silty clay mixed with coralline sandand gravel. This suggestghat therewas some
degreeof intrusive grounddisturbancehere. This probablyoccurredduring historic
military construction.Layerll is anintactsilty clay alluvium which containsa small
gley componen{sublayeilb). Thebasallayer, layerlll, is corallinegley.

The secondexploratorytrench,trench2, waslocated45 cm westof trenchl1 and
measured..4 m long by 4.5m wide with a basaldepthof 132cm. Stratigraphyin this
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Table8. Sedimentescriptiondor eastwall of trenchl, UST site 531
Layer Depth(cm) Color Description Inter pretation
la 0-21 10YR7/3 Very pale bronn coralline sandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
clearlower boundary
Ib 21-60 10YR5/3  Brown terrigenoussilt mixed with  Fill.
coralline sand and gravel; non-
sticky, nonplasticabrupt,clearlower
boundary
Ic 60-80 10YR3/3 Dark brown terrigenoussilty clay Fill mixed with
with somecorallinesandandgravel; historicalluvium.
sticky, plastic; clear smoothlower
boundary
lla 80-101 10YR3/3 Dark brown terrigenoussilty clay; Intact historic al-
watertableat101cm; sticky, slightly  luvium.
plastic; abrupt,smoothlower bound-

ary.

19] 101-106 5Y 4/1 Dark gray silty clay; gley; sticky, Intact historic al-
slightly plastic;abrupt,smoothlower  luvium.
boundary

11} 106-118+ 5Y 6/1 Greenishgray coralline sandy silt;  Intact marshland
gley; nonsticlk, nonplastic; lower deposit.
boundarynotobsered.

Figure22. Eastwall of trenchl at UST site 531. The scaleis markedin 10 cm
increments.

trenchwasmarkedly differentfrom thatin trenchl. Both eastandwestwalls exhibited
a highly disturbedmixture of Il and native sedimentsextendingfrom about37 cm
to the baseof excavation (g. 23). Thediscovery of ceramicsener pipe at the base
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of thetrenchcon rmed thatthe overlying disturbedsedimentwvasdirectly associated
with installationandback lling of the utility line. The excellentconditionof the pipe
suggestshatit wasinstalledin therecentpast. Theintactlayersof Il overlying the
disturbedmatrix, however, indicatethat the saver line wasinstalledprior to the most
recentphaseof lling in thisarea.

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

Excavation of two exploratorytrenchesat UST site 531 producedno evidenceof
earlyhistoricor traditionalHawaiian culturaldeposition.Intactnative sedimentsvere
encountereéh oneof thetrencheshowever, andappearo have beencappedoy mod-
ern Il. Theintact native coralline sedimentsare interpretedas part of the lowland
marshsouthof Lelepauashpond.

Undertakingactiities had“no effect” on archaeologicalesourcesit UST site 531
becausao historicsiteswerepresent.

UST Site 533

UST site533is locatedin thesoutheasterpartof HickamAFB in thefencedmunitions
storagearea( gs. 9 and24). Within the munitionsstoragearea,the excavationsiteis
locatedto the southwesbf a complex of threeconcretestoragebunkers. Surrounding
terrainis at andlevel with groundcover consistingof shortgrass.An embanlkedEOD
areais locatedsomedistanceto thewestandtaxiway B is directly northof the site.
Threeexploratorytrenchesvereexcavatedat UST site 533 ( g. 25). Thetrenches
werealignedparallelto oneanothemwith a spacingof 75to 110cm andan east-west
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Figure24. USTsite533.View istothewest.

orientation.All threetrenchesneasure@pproximately3.0m long by 0.7 m wide and
attaineda basaldepthof 145cm below surface.

Figure25. Threeparallelexploratorytrenchesat UST site 533. View is to thesouth-
west.
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Table9. Sedimendescriptiondor southwall of middletrench,UST site 533
Layer Depth(cm) Color Description Inter pretation
| 0-110 10YR5/3  Brown terrigenoussilt matrix mixed  Fill.

with coralline sandand gravel; non-
sticky, nonplastic; abrupt, smooth

lower boundary

lla 110-135 10YR3/3 Darkbrownsilty clay; slightly sticky,  Intact historic al-
plastic;abruptlower boundary luvium.

IIb 135-145+ 5GY 4/1 Dark greenishgray silty clay; gley;  Intact historic al-
slightly sticky, plastic; lower bound-  luvium.
ary notobsered.

Stratigraphyin thetrenchesvasvery consistenandcompriseda simpletwo layer
schemdtable9, g. 26). Thetop layer, layerl, was Il associateavith Hickam AFB
construction.Layer| Il consistedf a mixture of terrigenoussilt andcorallinesand.
At 110 cm, layer Il dark brown alluvial clay is presentand appearaundisturbed. It
couldnot be determinedvhetherthe top of this layer wasthe original groundsurface
orwhetheiit hadbeentruncateduringbaseconstructioractivities. At 135cm, layerl|
sedimentapproachhewatertableandtheclay becomegley. At thispoint,excavation
wasterminated Abandonednetalpipingandconcretdragmentsverefoundin layerl.
No othermaterialremainswereobsened.

Figure26. Southwall of middletrenchat UST site 533. The scaleis markedin 10
cmincrements.

Excavationof threetrenchesat UST site 533 producecho evidenceof earlyhistoric
or traditionalHawaiian cultural deposition.Intact native sedimentsvereencountered,
however, and appearto have beencappedby modern Il.  The native sedimentsare
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interpretecaspartof thehistoricalluvial plainwhichformedonthecentralplainin the
mid 1900s.

Undertakingactiities had“no effect” onarchaeologicalesourcesit UST site 533
becausao historicsiteswerepresent.

UST Site 536

UST site536is locatedin thesoutheasterpartof HickamAFB in thefencedmunitions
storagearea( gs. 9 and27). Within the munitionsstoragearea,the excavationsite is

locatedto the southwesbf a complex of threeconcretestoragebunkers. Surrounding
terrainis at andlevel with groundcover consistingof shortgrass.An embanledEOD

areais locatedsomedistanceto thewestandtaxiway B is directly northof the site.

Figure27. USTsite536.View is to thenorth.

Threeparalleltrenchesvereexcavatedat UST site 536. Thetrenchedeardueeast
andareuniformly 4.7mlongby 0.8 m wideand130cmdeep.Thenorthernmostrench
is 140cm from the middle trench,whichis itself 50 cm from the southernmostrench.

Stratigraphywas consistenin all trenchesandis presentedn detail for the south
wall of the middle trench (table 10, g. 28). The top three sublayersconsistedof
variouscorallineandterrigenouslls. Underlyingthe Il layersis dark brown silty
clay alluvium (layerll). Thislayeris analogoudo thealluvial claysdescribedt other
UST sitesin theEOD/MSareaandat UST site AVPA. Layerll extendsto about10cm
above the presentatertable (130cm), but gleizationof the deposit,distinguishedas
layerllb, indicatesthatthe watertableis at leastoccasionallysomeavhathigher The
basallayer of the excavationis alsogley and consistsof a coralline sandysilt. This
layerwasoncepartof the formermarshlandsouthof Lelepauashpond.
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Table10. Sedimentdescriptiondor southwall of middletrench,UST site 536
Layer Depth(cm) Color Description Inter pretation
la 0-40 10YR3/2 Very dark grayish brown silty clay  Fill.

mixedwith corallinesandandgravel;
nonsticly, nonplasticabrupt,smooth

lower boundary
Ib 40-48 10YRS8/3 Very palebrown corallinesand;non-  Fill.
sticky, nonplastic; abrupt, smooth
lower boundary
Ic 48-58 5YR 4/4, Reddishbrown to dark brovn rocky  Fill.
10YR3/3 silt; slightly sticky, slightly plastic;
abruptlower boundary
lla 58-90/110 10YR3/3 Dark brown silty clay; sticky, slightly  Intact historic al-
plastic; abrupt, irregular lower luvium.
boundary
lb 90/110-120 5Y 4/1 to Darkgrayto darkgreenishgraysilty Intact historic al-

5GY 4/1 clay; gley; slightly sticky, plastic; luvium.
abrupt,smoothlower boundary
1] 120-133+ 5GY 6/1 Greenish gray sandy silt; gley; Intact marshland
coralline; nonsticl/, nonplastic;wa-  deposit.
ter table at 130 cm; lower boundary
notobsered.

Excavationof threetrenchesat UST site 536 producecho evidenceof earlyhistoric
or traditionalHawaiian cultural deposition.Intact native sedimentsvereencountered,
however, and appearto have beencappedoy modern ll.  The intact native coralline
sedimentareinterpretedaspart of the formerlowland marshsouthof Lelepauash-
pond.

Undertakingactiities had“no effect” on archaeologicalesourcesit UST site 536
becaus@o historic siteswerepresent.

UST Site 540

UST site 540 is locatedin the southeasterpart of Hickam AFB, within the fenced
munitionsstoragearea( gs. 9 and29). Taxiway B is directly north of the site. The
excavationsiteis locatedto the westof a complex of threeconcretestoragebunkers.
Surroundingerrainis at, level, andcoveredwith shortgrass.

Onepit wasexcavatedat UST site 540 and producedone small UST encasedn
concrete.The primary excavationmeasuredt.1 m long by 3.5 m wide andattaineda
basaldepthof 146cm. A 1.6 m long by 3.3 m wide extensionwasalsoexcavatedoff
theeastwall to remove petroleumcontaminatededimentsdenti ed atthewatertable.
Thetop of the UST wasencounterect 110 cm. Copperwire, lumber anda concrete
block, all associateavith the UST, werealsoobsenedduringexcavation.

UST site 540 excavation produceda particularly clearpro le in the westwall of
thepit (g. 30). Threemajor stratigraphidayerswereidenti ed in the pro le, some
of which includednumeroussublayerqtable11). The majordistinctionin the pro le
is betweerthelatehistoric Il (sublayerda-e)andtheintactnative sedimentgsublay-
erslla-b andlayerlll). The veuppersublayerofthepro le arecomposeaf various
typesof modernll. The Il layersarepredominantlycoralline,but often containsig-
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Figure28. Southwall of middletrenchat UST site 536. The scaleis markedin 10
cmincrements.

ni cant amountsof terrigenoussilt. Underlyingthe several Il layersis undisturbed
layerll alluvium. This layeris almost50 cm thick. Its lower portionis gley, indicat-
ing thatit is submegedmuchof thetime. At presentthe watertableis 19 cm below
layerllb. Below layerll is anothergley sedimentput this time a corallinesilty sand.
Layerlll representpre-militarymarshlanddeposition.

Thestratigraphigro le atUST site 540shavs no evidenceof shpond sediments.
Theseresultsindicatethat Lelepaua shpond is probablylocatedto the north of the
site. Accordingto historic maps(AndersonandBouthillier 1996:23,g. 5),theUST
siteis situatednear but outside the pond's 1913southerrboundary
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Tablel1l.

Sedimentescriptiondor westwall, UST site 540

49

Layer
la

lla

Ib

Depth (cm)
0-32

32-52

51-53

52-66

66-72

72-112

112-121

121-146+

Color

10YR5/3

5YR3/3

10YRS8/2

10YR 5/3
to4/3

10YR3/3

5GY 4/1

5GY 5/1

Description

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

Brown terrigenoussilt mixed with
coralline sandand gravel; nonsticly,
nonplastic; abrupt, smooth lower
boundary

Dark reddishbrown terrigenoussilt;
slightly sticky, slightly plastic;abrupt
lower boundarypnly presentn north
half of pro le.

White coralline sand, gravel and
small cobbles;nonsticly, nonplastic;
abrupt,smoothlower boundary
Brown to darkbrown terrigenoussilt,
well mixed with coralline sandand
gravel; slightly sticky, nonplastic;
very abrupt,wavy lower boundary
Dark brown silty clay; slightly
sticky, plastic;abrupt,irregularlower
boundary

Dark greenishgray silty clay; gley;
slightly sticky, plastic; abrupt,
smoothlower boundary

Greenish gray silty sand; gley;
coralline; nonsticly, nonplastic;wa-
ter table at 140 cm; lower boundary
notobsered.

Inter pretation
Fill.

Fill.

Fill.

Fill.

Fill

Intact historic al-
luvium.

Intact historic al-
luvium.

Intact marshland
deposit.
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Figure29. UST site 540 with embanlked EOD areain background.View is to the
northwest.

Excavationsat UST site 540 producecdho evidenceof early historic or traditional
Hawaiianculturaldeposition Intactnative corallinesedimentsvereencounteredyow-
ever, andappearo have beencappedby historic alluvium andmodern Il with little
associatedamage.

Undertakingactivities had“no effect” onarchaeologicalesourcest UST site 540
becaus@o historic siteswerepresent.

UST Site 543

UST site 543is locatedin the southeasterpart of Hickam AFB, just southwesbf the
munitionsstoragearea g. 9). Twentymeterssouthof thesiteis astandof kiawetrees.
To theeastis UST site 531andto thewestis UST site 544. Surroundingerrainis at,
level, andpartly coveredwith grass.

Exploratoryexcavationat UST site 543resultedin the discorery of onelarge UST
(g. 31),andonesmalleradjacentUST. The excavationandremoval of thesetanks
produceda pit measurings.5 m long by 3.6 m wide. Later, this pit was expanded
2.0m in lengthand 1.4 m in width off its southeastornerto remove contaminated
sedimentsA variety of abandonegipelinesanda concretevalve box wereuncovered
in the courseof excavation. As would be expected sedimentsurroundinghe utilities
andtheUSTswerehighly disturbed.Intactsedimenpro les wereexposedn thewalls
of themainpit andarepresentatie pro le wasrecordedtablel2).

Threeprimary layerswere recorded( g. 32). Layerl is a Il layer composed
of a mixture of coral sandandterrigenoussilty clay. Underlyingthis is layerll, a
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Figure30. Westwall of UST site 540 excavation. The scaleis markedin 10 cm
increments.

naturallydepositectlay layer 42 cm thick. This materialwaslikely depositedduring
a periodof accelerate@rosionspanninghe 1930sto the late 1940s. The basallayer,
layerlll, is corallinesilt andclay which becomesandiemwith depth.By 150cm, it is
acompactecorallinegravel. This layerrepresentshe detritalreefshelf. Its clay and
silt depositsapparentlyresultedfrom low enepgy transportof coralline materialfrom
thenortherngslightly higherpartof thereefplatform. Asidefrom theabandonedtility
linesassociatedvith recentmilitary useof theareano culturalremainswerefoundin
ary of thelayers.

Excavation of one pit at UST site 543 producedno evidenceof early historic or



52 CHAPTER4. RESULTS

Figure31l. Topof tankexposedat UST site543.

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

traditional Hawaiian cultural deposition. Intact native sedimentsvere encountered,
however, and appearto have beencappedby modern Il, possiblymixed with rede-
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Table12. Sedimendescriptiondor eastwall, UST site 543

Layer Depth(cm) Color Description Inter pretation

| 0-75 10YR3/2 Very dark grayish brown terrige- Fill.
noussilt with corallinesand;slightly
sticky, plastic; abrupt,smoothlower
boundary

lla 75-112 10YR3/3 Dark brown terrigenoussilty clay; Intact historic al-
sticky, plastic;watertableat113cm;  luvium.
abrupt,smoothlower boundary

IIb 112-117 5Y 4/1 Dark gray silty clay; gley; sticky, Intact historic al-
slightly plastic;abrupt,smoothlower  luvium.
boundary

Il 117-150+ 5Y 6/1 Greenishgray coralline silt turning  Intact marshland
to compactgravelly sandat 150cm;  deposit.
gley; sticky, slightly plastic; lower
boundarynotobsered.

positednative sediments.The intact native coralline sedimentareinterpretedaspart
of theformerlowland marshsouthof Lelepauashpond.

Undertakingactiities had“no effect” on archaeologicalesourcesit UST site 543
becausao historicsiteswerepresent.

UST Site 544

UST site544is locatedin the southeasterpartof Hickam AFB, westof UST site 543,
andeastof theembanledEOD area( gs. 9 and33). Thirty meterssouthof the siteis
a standof kiawetrees. Beyond the standis WorchesterAvenueandthe MamalaBay
Golf Course.Surroundingerrainis at, level, andpartly coveredwith grass.

Exploratoryexcavationat UST site 544 resultedn thediscovery of onelarge UST
andonesmalleradjacentUST. Thelayoutandorientationof the tankswerethe same
asthatobsenedat UST site 543. The excavationandremoval of thesetanksproduced
apit measuring.2m long by 4.9m wide. Later, this pit wasexpanded3.0m in length
and2.8 m in width off its northwestcornerto remove contaminategedimentsintact
sedimenpro les wereexposedn thewalls of themainpit andarepresentatiepro le
wasrecordedtable13).

Thepro le descriptiorfor thissitecontainghreeprimarylayers( g. 34). Layerl is
acollectionof four Il sublayersTheuppertwo appeato be of veryrecentdeposition
andsublayerla is likely associatedvith the base-courséaid for the adjacentpaved
accesgoad. Layer |l is historic alluvial clay. Layerlll is corallinesilt which turns
sandyandthenbecomegravelly atthe baseof excavation.

Excavation of one pit at UST site 544 producedno evidenceof early historic or
traditional Hawaiian cultural deposition. Intact native sedimentswvere encountered,
however, and appearto have beencappedby modern ll, possiblymixed with rede-
positednative sedimentsThe intact native coralline sedimentareinterpretedaspart
of theformerlowland marshsouthof Lelepauashpond.

Undertakingactivities had“no effect” on archaeologicalesourcest UST site 544
becausao historicsiteswerepresent.
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Figure33. UST site544with UST site543in backgroundView is to the northeast.

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

UST Site 547

UST site547is locatedin thesoutheasterpartof Hickam AFB, directly northof UST
site 548 andeastof the embanlked EOD area( gs. 9 and35). The siteis immediately
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Table13. Sedimentescriptiondor eastwall, UST site 544

Layer Depth(cm) Color Description Inter pretation

la 0-15 10YR3/2 Very dark grayish brown terrige- Fill.
noussilt with corallinesand;slightly
sticky, plastic; abrupt,smoothlower
boundary

Ib 15-40 10YRS8/3 Very pale brown coralline sandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary

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

Id 55-60 10YR7/4  Very palebrown, corallinesandand Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary

lla 60-108 10YR3/3 Dark brown terrigenoussilty clay; Intact historic al-
sticky, plastic; abrupt,smoothlower  luvium.
boundary

1ls] 108-113 5Y 4/1 Dark gray silty clay; gley; sticky, Intact historic al-
slightly plastic;watertableat108cm;  luvium.
abrupt,smoothlower boundary

1] 113-150+ 5Y 6/1 to Greenishgrayto light gray coralline Intact marshland

5Y 7/1 silt with very few sandgrainsand deposit.

marineshell fragments;gley; sticky,
slightly plastic; lower boundarynot
obsenred.

adjacento a pavedaccessoadparallelingthe easterrbankof the EOD areaandlead-
ing from WorchesteAvenueto taxiway B. Surroundingerrainis at, level, andpartly
coveredwith shortgrass.

Undertakingactiities at this site consistedf exploratoryexcavationsat the loca-
tion of amagneticanomaly Excavationincludeda seriesof threeparalleltrenchesand
oneothertrenchperpendiculato these All trenchesvere20to 25cmapart,4.0min
length,and0.7 m wide. The maximumdepthof thetrenchesvas125cm.

Stratigraphicallythetrenchesll exhibitedthe samegenerathreelayerpro le (ta-
ble14, g. 36). Layerl wascomposeaf moderncoralline Il. Below thiswaslayerll,
an historically depositedalluvial clay. Finally, the basallayer, layerlll, consistecof
corallineclayey silt. No materialremainswereobsenedbelow the Il layer.

Excavation of four shorttrenchesat UST site 547 producedno evidenceof early
historic or traditional Hawaiian cultural deposition. Intact natve sedimentsvereen-
counteredhowever, andappearo have beencappedby modern Il, possiblymixed
with redepositedhative sedimentsTheintactnative corallinesedimentsreinterpreted
aspartof theformerlowland marshsouthof Lelepauashpond.

Undertakingactiities had“no effect” onarchaeologicalesourcesit UST site 547
becausao historicsiteswerepresent.
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Figure35. UST site547with UST site543in backgroundView is to the east.

Table14. Sedimendescriptiondor exploratorytrencheslUST site 547

Layer Depth(cm) Color Description Inter pretation

| 0-46 10YR8/3  Very palebrown, corallinesandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary

Il 46-105 10YR3/3 Dark brown terrigenoussilty clay; Intact historic al-
sticky, plastic; abrupt,smoothlower  luvium.
boundary

11} 105-125+ 2.5Y6/4 Light yellowish brown coralline Intact marshland
clayey silt; sticky, slightly plastic; deposit.
lower boundarynot obsered.

UST Site 548

UST site548is locatedin the southeasterpartof Hickam AFB, directly westof UST
site 544 andeastof the embanlked EOD area( gs. 9 and37). Thesiteis immediately
adjacento a pavedaccessoadparallelingthe easterrbankof the EOD areaandlead-
ing from WorchesteAvenueto taxiway B. Surroundingerrainis at, level, andpartly
coveredwith shortgrass.

Excavationat UST site 548 produceda singleUST encasedn concrete.Removal
of theUST resultedn anirregularly shapedxcavationpit measuringt.7m by 3.8m by
3.5mby 2.0m. Sedimentsatthis siteresembledhoseobsenedin nearbyexcavations.
A sedimenpro le wasrecordedor thewestwall of the excavation (table15).

The excavation pit exhibited threeprimarylayers( g. 38). Layerl is represented
by four sublayersall of which arevariantsof modernhistoric Il. The uppermosof
these,sublayerla, is likely base-coursenaterialassociatedvith the adjacentpaved
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Table15. Sedimentescriptiondor eastwall, UST site 548

Layer Depth(cm) Color Description Inter pretation

la 0-25 10YR3/3 Dark brown terrigenoussandy silt  Fill, road base-
and gravel; slightly sticky, slightly course.
plastic; abrupt,smoothlower bound-
ary.

Ib 25-37 10YR6/3  Palebrown corallinesandandgravel;  Fill.
nonsticky, nonplasticabrupt,smooth
lower boundary

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

Id 46-60 10YR8/3  Very pale brown, corallinesandand  Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary

Il 60-102 10YR3/3 Dark brown terrigenoussilty clay; Intact historic al-
sticky, plastic; abrupt,smoothlower  luvium
boundary

lla 102-120 2.5Y6/4 Light yellowish brown coralline Intactpaleosol.
claye silt; sticky, slightly plastic;
watertableat 120 cm; clear smooth
lower boundary

b 120-200+ N 6/ Gray coralline silt and clay with  Intact marshland

some sand and marine shell frag-
ments; turning to sand and gravel;
gley; sticky, slightly plastic; lower
boundarynotobsered.

deposit.
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Figure36. Southwall of southernmostxploratorytrenchat UST site 547.

Figure37. UST site 548with UST sites543and544in backgroundView is to the
southeast.

road. Sublayeric, arocky redterrigenoussilt, maybeassociateavith formermilitary
structuredocatedin the area. Judgingfrom the heightof the UST standpipe sub-
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Figure38. Westwall of UST site 548 excavation. The scaleis markedin 10 cm
increments.

layerlc would likely have stoodat the original groundsurface.Underlyingthevarious

lls is layerll, a naturallydepositedsilty clay alluvium. The basallayer, layerlil, is
a coralline paleosol. Unlike mostotherUST excavations,layer 1l at this site stands
above thewatertable. The areaencompassebly UST site 548 wasapparentha local-

ized high spoton anotherwisemarshycoastalplain.

Excavation of one pit at UST site 548 producedno evidenceof early historic or
traditional Hawaiian cultural deposition. Intact native sedimentswvere encountered,
however, and appearto have beencappedoy modern ll.  The intact native coralline
sedimentsare interpretedas a localized high spotwithin the former lowland marsh
southof Lelepauashpond.

Undertakingactvities had“no effect” on archaeologicalesourcesit UST site 548
becausao historicsiteswerepresent.

UST Site 552fk

UST site 552fk is locatedin the southeasterpartof Hickam AFB. It is directly adja-
centto thenorthernputsidewall of aneartherembankmensurroundinghe EOD area
(gs. 9and39). Apartfrom theembankmenitself, localterrainis level with a standof

Kiawejustto thenorth. A pavedroadseparatethe EOD embankmentrom the Kiawe

stand.

Two pits wereexcavatedat UST site 552fk, one of which produceda UST. The

rst pit, pit 1, wasa singletrenchmeasuringd.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 atUST site 552fk. View is to theeast.

(table16). Two mainlayersarepresent:layer|, composedf importedembankment
materialandhistoric Il, andlayerll, a naturallydepositederrigenoussilty clay. The

embankmentl wasdepositedn the late 1900swhenthe EOD areawasconstructed.
Underlyingthe embankmentll is sublayerlb, the resultof a prior lling episode.
Following thisis layerl, asilty clay layerformedfrom low enegy alluviationin the

early1940s.

A sectionof castiron pipewasfoundin thetop50cm of layerlb. No othermaterial
remainswvereobsenedduringexcavation.

Pit 2 waslocated4.0 m westof pit 1 andlikewise borderedhe EOD embankment.
This pit produceda UST andthereforeresultedin a large excavation measuringd.1
m long by 3.0m wide. Thetop of the UST wasencountereét 75 cm below surface.

Tablel6. Sedimentdescriptiondor pit 1, UST site552fk

Layer Depth(cm) Color Description Inter pretation

la 0-45 10YR7/3  Very palebrown, corallinesandand EOD embank-
gravel with angular basaltcobbles; ment.
nonsticly, nonplasticabrupt,smooth
lower boundary

Ib 45-100 10YR5/3  Brown terrigenousand corallinesilt,  Fill.
sand, and gravel; slightly sticky,
slightly plastic;abrupt,smoothlower
boundary

Il 100-160+ 10YR3/3 Dark brown terrigenoussilty clay; Intact historic al-
sticky, plastic; lower boundarynot luvium.
obsenred.
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Tablel7.

Layer  Depth(cm)

la 0-5

Ib 5-20

Ic 20-46

Id 46-64

1] 64-120

lla 120-140

b 140-160+

Color
10YR5/3

10YRS8/3

5YR 3/4

10YR3/3

10YR3/3

2.5Y6/4

5GY 6/1

Description
Brown terrigenous silt;  slightly
sticky, slightly plastic; abrupt,

smoothlower boundary

Very pale brovn coral sand and
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary

Dark reddishbrown terrigenoussilt
with coral sand; slightly sticky,
slightly plastic;abrupt,smoothlower
boundary

Dark brown terrigenous silt with
somecoralsand;sticky, plastic;clear
smoothlower boundary

Dark brown terrigenousclay; sticky,
plastic; abrupt,smoothlower bound-
ary.

Light yellowish brown corallinesilty
sand;slightly sticky, slightly plastic;
abrupt,smoothlower boundary
Greenishgray coralline silty sand;
gley; slightly sticky, slightly plastic;
lower boundarynot obsered.

Inter pretation
Fill.

Fill.

Fill.

Fill mixed with
historicalluvium.

Intact historic al-
luvium.

Intactpaleosol.

Intact marshland
deposit.

Stratigraphywasrecordedor the northwall of the pit andincludedthreemainlayers
with numerousublayergtable17, gure 40). Theuppermossublayergsublayerda-
c¢) are lls whichincludevariouscombinationf corallineandterrigenousediments.
Below thisis layerll, analluvial silty clay. The basallayer, layerlll, is corallinesilty
sandtheupperpartof whichis abosre thewatertable.
Only oneartifactwasobsenred. This wasa modernMiller brandbeerbottle. Al-
thoughfoundin excavationbackdirt,it appearedo originatein layerl. Exceptfor the
UST itself, no othermaterialremainsvereobsenedduringexcavationat pit 2.
Excavation of two pits at UST site 552fk producedno evidenceof early historic
or traditionalHawaiian cultural deposition.Intact native sedimentsvereencountered.
The intact native coralline paleosolis interpretedasa localizedhigh spotwithin the
formerlowland marshsouthof Lelepauashpond.
Undertakingactiities had “no effect” on archaeologicatesourcesat UST site
552fk becauseo historic siteswerepresent.

UST Site 558

UST site 558is locatedin the southeaspartof HickamAFB. It is eastof afencedre
trainingareaandnorthwesiof theEOD area( g 9). Localterrainis at andlevel with
asmallstandof kiaweto the north,betweerthe EOD areaandtaxiway B.

Two excavationpits wereopenedat UST site558( g. 41). The rst andwestern-
mostexcavation, pit 1, wasapproximately?0 m eastof the re trainingarea. The pit
measure@.6 m long by 2.4 m wide andattaineda maximumdepthof 150cm.

The pro le at this site differs slightly from other sitesin the EOD/MS area,but
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Figure40. Northwall of pit 2 at UST site 552fk.

retainsthe samebasiclayersequencétable18, g. 42). Theuppermostayer, layerl,
consistof four sublayersall of whichare lls. Thetopsublayeiis asphaltfollowedby
arelatively thick sublayerof coral Il. Underthecoral Il is athin, compactsublayer
of terrigenoussilt. Thislayermayrepresenaformersurface.Underthecompacsilt is
anothercoral Il sublayerfollowedby layerll alluvial clay which extendsto the base
of pit 1.

No materialremainsvereobsenedduringexcavationat pit 1.

Following the excavation of pit 1, a secondpit wasopened/ m to the west. This
pit, pit 2, measure®.4long by 2.4 m wide andattaineda maximumdepthof 150cm.
Stratigraphyin this pit wasmuchthe sameasthatrecordedor pit 1. Onceagain,no
materialremainswereobsened.

Excavation of two pits at UST site 558 producedno evidenceof early historic or
traditionalHawaiian culturaldeposition.Intacthistoricalluviumwasencountered.

Undertakingactvities had“no effect” on archaeologicalesourcesit UST site 558
becausao historicsiteswerepresent.

UST Site 558b

UST site 558bis locatedin the southeaspart of Hickam AFB, nearthe outernorth-
westcornerof the EOD embankmentlt is about7 m southof pit 1 at UST site 558.
Surroundingterrainis at with a singlelarge kiawetreea few metersto the eastand
theeasterrboundaryof the re trainingareato thewest.

Excavationat UST site 558bresultedn a pit measuring3.6 m long by 2.3 m wide
with a basaldepthof 160 cm. Stratigraphicdatarecordedfor the westwall of the
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Figure4l. Pits1land2 atUST site558with re trainingareain backgroundView
is to thewest.

Figure42. Westwall of pit 1 at UST site 558. The scaleis markedin 10 cmincre-
ments.



64 CHAPTER4. RESULTS
Table18. Sedimendescriptiondor pit 1, UST site 558
Layer Depth(cm) Color Description Inter pretation
la 0-7 Asphalt Surfacing.
Ib 7-60 10YR8/3 Very pale bronn coral sand and Fill.
gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary
Ic 60-62 10YR3/3  Dark brown terrigenoussilt or clay; Fill, possiblehis-
compact; slightly sticky, slightly toric paleosol.
plastic; abrupt,smoothlower bound-
ary.
Id 62-71 10YR8/3 Very pale brovn coral sand and Fill.

71-150+ 10YR3/3

gravel; nonsticly, nonplastic;abrupt,
smoothlower boundary

Dark brown terrigenousclay; sticky,
plastic;lower boundarynotobsered.

Intact historic al-
luvium.

pit includesthreemajorlayersandnumeroussublayerqtable19, g. 43). Uppermost
areavariety of lls, bothterrigenousandcoralline. Theseextendto 83 cm, at which
pointhistorically depositedalluvium beginsandextends40 cm. Below theterrigenous
alluviumis theoriginal native groundsurfaceconsistingof corallinesilt turningto sand
asit descendbelow thewatertableat 130 cmdepth. The original groundsurfacewas
apparentlyabove thewatertablein this speci ¢ location. This location,however, falls
within anarearecordedasmarshlandsn historicmaps.UST site 558bis thereforeon

aformerhigh pointin anotherwisemarshylowlandervironment.

No evidenceof culturaldepositiorwasfoundat this site.

Figure43.

Westwall of UST site 558bexcavation. The scaleis markedin 10 cm

increments.
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Table19. Sedimentescriptiondor westwall, UST site 558b

Layer Depth(cm) Color Description Inter pretation

la 0-40 5YR 3/3 Reddish brown terrigenous silt;  Fill.
slightly sticky, slightly plastic;
abrupt,smoothlower boundary

Ib 40-48 10YR8/3  Very palebrown corallinesilty sand, Fill.
gravel and cobbles; nonsticly, non-
plastic; abrupt,smoothlower bound-
ary.

Ic 48-83 10YR3/3 Dark brown terrigenousclay; dis- Disturbed his-
turbed; nonsticly, nonplastic;clear  toric alluvium.
smoothlower boundary

Il 83-124 10YR3/3 Dark brown terrigenousclay; sticky,  Intact historic al-
plastic; abrupt,smoothlower bound-  luvium.
ary.

lla 124-130 2.5Y6/4 Light yellowish brown, coralline Intact marshland
sandysilt; slightly sticky, nonplastic; deposit.
abrupt,smoothlower boundary

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

llc 160+ 5GY 6/1 Greenishgray coralline gravel and  Coral reef detri-

sand;compact;gley; nonsticly, non-

tus.

plastic;lower boundarynotobsered.

Excavation of onepit at UST site 558b producedno evidenceof early historic or
traditionalHawaiianculturaldeposition Stratigraphiaataindicatethatthisimmediate
areawas a localized high spot, standingjust above the water table, in a landscape
otherwisedominatedvy alowland marshervironment.

Undertakingactiitieshad“no effect” onarchaeologicalesourceatUST site558b
becaus@o historic siteswerepresent.

UST Site 563

UST site 563 is locatedin the southeasterpart of Hickam AFB. It is just westof
UST site 558 andstraddleghe easterrfencelineof the re trainingarea.Surrounding
terrainis at andlevel with a small standof kiawe to the east,borderingthe EOD
embankmentandto the north, borderingthe re training areaand a sharedHickam
AFB-HonolululnternationalAirport runway.
Excavationsat UST site 563includedshallov exploratorydiggingonthe re train-
ing areaside of the fenceand extensve excavation and UST removal on the eastern
sideof thefence( g. 44). Shallav diggingon thewestsidereacheda depthof 40 cm
andexposedan extensie concretepadwith alundantconstructiondebrisin the over-
lying matrix. A setof parallelpipeswasdiscoreredandfollowed underthe fenceto
the east. They terminatedat a UST which was subsequentlgxcavatedand removed.
Thisresultedn a5.0m long by 3.3m wide pit thatreached basaldepthof 170cm.
Thestratigraphigoro le recordedor thenorthwall of the excavationpit describes
threemain layers(table 20, g. 45). Uppermostis layer I, a highly disturbed,dark
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Figured44. USTsite563.
Table20. Sedimendescriptiondor northwall, UST site 563
Layer Depth(cm) Color Description Inter pretation
| 0-76 10YR 3/3 Dark brown terrigenousclay with  Fill mixed with
to 10YR pale yellowish brovn banding; historicalluvium.
713 slightly sticky, slightly plastic; clear
smoothlower boundary
Il 76-125 10YR3/3 Dark brown terrigenousclay; sticky,  Intact historic al-
plastic; abrupt,smoothlower bound-  luvium.
ary.
llla 125-140 2.5Y6/4 Light yellowish brown corallinesilty  Intact marshland
sand; slightly sticky, nonplastic; deposit.
abrupt,smoothlower boundary
b 140-170 5GY 6/1 Greenishgray coralline silty sand; Intact marshland
gley; slightly sticky, nonplastic,wa-  deposit.
ter table at 140 cm; clear smooth
lower boundary
lllc 170+ 5GY 6/1 Greenishgray coralline gravel and Intact marshland

sand;compact;gley; nonsticly, non-
plastic;lower boundarynotobsered.

deposit.

brown terrigenousclay with lighter coloredbandingthroughout. This layer is inter
pretedasa mixtureof imported Il andunderlyingalluvial clay. Below layerl is intact
terrigenousclay formed by low enegy alluvial depositionin the late historic period
(layerll). At 125cm, layerlll corallinesedimentdegin andextendbelow the water
tableto the baseof excavation.

No traditionalHawaiianor early historicremainswerefound during excavation of
theUST. Someconcreteconstructiordebrisandpipingwereobsenredin layerl. These
materialsareassociateavith the UST andpreviousmilitary structuresn thearea.

Excavationof onelargepit at UST site 563 producecdho evidenceof early historic
or traditionalHawaiian culturaldeposition.Intact native sedimentsvereencountered.
Intact native coralline sedimentsare interpretedas part of the former lowland marsh
southof Lelepauashpond. Sedimentdbelow the Il appeaundisturbed.

Undertakingactiities had“no effect” onarchaeologicalesourcesit UST site 563
becausao historicsiteswerepresent.
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Figure45. Eastwall of UST site 563 excavation.

UST Site 752

UST site 752 is locatedin the southeasterpart of Hickam AFB, inside the fenced
munitionsstoragearea( g. 9). Within themunitionsstorageareatheexcavationsiteis
locatedto the northof andbetweertwo concretestoragebunkers( g. 46). Surrounding
terrainis at, level, and asphaltcovered. An embanled EOD areais locatedsome
distanceto thewestandtaxiway B is directly north of thesite.

Excavation at UST site 752 producedone UST and generateda rectangulamit
measuringd.5 m long by 4.0 m wide with a roughly east-westong axis orientation.
Following removal of the UST, anadditional4.5 m long and4.0 m wide pit extension
was dug off the northeasttornerof the main pit to remove contaminatedsediments.
Theseexcavationsproduceda stratigraphigro le similarto thatreportedfor UST site
540to thewest(table21, g. 47). Overlying materialconsistedof asphaltsurfacing
with gravel base-courseUnderthis and extendingto 90 cm are several sublayersof
corallineandmixedcoralandterrigenousll (sublayerdc-e). Underlyingthe Il layers
is silty clay alluvium which extendsto the watertable (layer Il). The basallayer at
UST site 752is a corallinesandysilt gley (layerIll). The watertablewaslocatedat
approximatelyl50cm below surface.

No evidenceof Lelepauashpond wasfound, althoughits associateanarshland
sedimentsvereobsenednearthebaseof excavation. Accordingto historicmaps(An-
dersonandBouthillier 1996:23, g. 5), the UST siteis situatednear but outside,the
pond's 1913southerrboundary

Excavationsat UST site 752 producedno evidenceof early historic or traditional
Hawaiian culturaldeposition.Intactnative sedimentsvereencounteredhowever, and
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Figure46. Excavation pit at UST site 752 with munitionsbunker in background.
View is to theeast.

Figured47. Eastwall of UST site 752 excavation.

appearto have beencappedby modern Il with little associatedlamage.The intact
coralline depositis interpretedas part of the former lowland marshto the south of
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Table21. Sedimendescriptiondor eastwall, UST site 752

Layer Depth(cm) Color Description Inter pretation
la 0-7 Asphalt. Surfacing.
Ib 7-20 Gravel. Base-course.
Ic 20-39 10YR8/3 Verypalebrown corallinesand;non-  Fill.
sticky, nonplastic; abrupt, smooth
lower boundary
Id 39-60 10YR7/3 Verypalebrown corallinesand;non-  Fill.
sticky, nonplastic; abrupt, smooth
lower boundary
le 60-90 10YR5/3  Brown terrigenoussilt, with coralin-  Fill.
clusions; slightly sticky, nonplastic;
abruptlower boundary
Il 90-150 10YR3/2 Very dark grayishbrown silty clay; Intact historic al-
slightly sticky, plastic; abrupt, luvium.
smoothlower boundary

I} 150-160+ 5GY 5/1 Greenishgray sandysilt turning to  Intact marshland
silty sand;gley; coralline;nonsticly,  deposit.
nonplastic; water table at 150 cm;
lower boundarynotobsered.

Lelepauashpond.
Undertakingactiities had“no effect” on archaeologicalesourcesit UST site 752
becaus@o historic siteswerepresent.

Other UST Site Locations

NineteenUST siteswere investigatedoutsidethe EOD/MS area. Thesesiteswere
spreadthroughoutHickam AFB (g. 1). The sectionsbelon describethe resultsof
archaeologicamonitoringat 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). Terrainimmediatelysurroundingthe siteis at andlevel, although
thereis a substantialrti cial embankmento the southand a drainageditch to the
west.

A singleexcavationwasopenedat UST site AVPA. The excavationmeasured.5
m long by 3.0 m wide andreacheda basaldepthof 190 cm. A stratigraphicpro le
descriptionwasrecordedor the eastwall of the pit (table22). Thepro le consistsof
two major phasesegachcontaining ner sublayering( g. 49). Thetop two sublayers
weremodern Il associatedvith baseconstructionat Hickam AFB and morerecent
surfacingat the vehicle parkingarea. Underlyingthis was a depositof intact alluvial
sedimentgsublayerdla-c). Althoughhistoricmapsshov Waiaho shpond asbeingin
thevicinity of UST site AVPA, layer Il doesnothave characteristicshpond sediment
attributesandis alsoclearlytoo far above the watertable. By 140 cm below surface,
this layer lightensconsiderablyand micro-strati cationis visible ( g. 50). The ne



70 CHAPTER4. RESULTS

Figure48. UST site AVPA with airplaneparkingapronin background.View is to
thewest.

bandingin sublayeirlb waslikely causedy periodicalluvial sedimentationpossibly
from seasonaboding. Below sublayelilb, thewatertableis reachedtapproximately
190cm andthesilty clay matrixbecomegley. Layerll is a productof naturaldeposi-
tionandis not Il. It is clearlyanalogouso thealluvial claysidenti ed in theEOD/MS

areaandinferredfrom historicaerialphotographgsee gs. 2 and3).

Although the basaldepthfor the pit was 190 cm belown surface, excavation was
continuedbelow thewatertableto searchor possibleburied shpond sedimentsEx-
cavationto about70 cm below the watertableproducecho evidenceof shpond sedi-
ments.Thewatermadeit somavhatdif cult to obsenethetrenchpro le atthispoint,
but it seemedlearthatlayerll sedimentsveredirectly atopcorallinesandandrubble
which overlaysthelithi ed corallinebedrockof Halava-Moanaluaplain.

Excavationat UST site AVPA producecdho evidenceof earlyhistoricor traditional
Hawaiian culturaldeposition.Intactnative sedimentsvereencounteredhowever, and
appeato have beencappedoy modern|l with little associatedamageThe paleosol
recordedaslayerlll is interpretedaspartof theformer marshylowlandssurrounding
Waiaho shpond.

Undertakingactiities had “no effect” on archaeologicalesourcesat UST site
AVPA becauseo historicsiteswerepresent.

UST Site Boiler 3

UST site boiler 3 is locatedin the far northwesterrcornerof Hickam AFB, on the
coastastrip southwesbf building 686 ( gs. 1 and51). Surroundingerrainis generally
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Figure49.

Figure50.

Eastwall of UST site AVPA excavation. The scaleis markedin 10 cm
increments.

Sedimensampleshaving layerll microstrati cationat UST site AVPA,
eastwall. Thescaleis markedin 10 cmincrements.
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Table22. Sedimentdescriptiondor eastwall, UST site AVPA

Layer Depth(cm) Color Description Inter pretation

la 0-16 10YR4/3 Brown to dark brown sandy silt  Fill.
with somegravel; nonplastic slightly
sticky; abrupt,smoothlower bound-
ary.

Ib 16-100 10YRS8/3 Very pale brown coralline sand, Fill.
gravel, and cobbles; occasional
darler lensesmixed with terrigenous
silt nearlayer| boundarynonplastic,
nonsticly; abrupt, smooth lower

boundary
lla 100-140 10YR3/3 Dark brown silty clay; no inclu- Intact historic al-
sions;slightly sticky, plastic;gradual, luvium.
smoothlower boundary
19] 140-190 10YR 5/3  Brown to light yellowish brown silty  Intact historic al-
to 2.5Y clay; noinclusions; ne micro strat-  luvium.
6/4 i cation visible; slightly sticky, plas-
tic; gradual smoothlower boundary
lic 190—ca.220 5GY b5/1 Greenishgray to dark bluish gray Intact historic al-

to5B 4/1 silty clay; noinclusions;gley; sticky,  luvium.
slightly plastic;vatertableat ca. 190
cm. Abruptlower boundary
Il ca.220—ca.270+ 10YRS8/2 White coralline sand, gravel, and Intact marshland
small cobbles;nonsticly, nonplastic; deposit.
lower boundarynot obsered.

at with a notablerise to the residentialstructuresborderingthe site's southeasside.

Geophysicabuney locatedthreemagneticanomaliesA singleexcavationtrenchwas
dug at eachof the threelocations,all of which were dug perpendiculato the nearby
shoreline.

The rst of these,trench 1, was situated3.9 m southeasbf PearlHarbor inlet
(9. 52). It measure®.6 m long by 1.2 m wide andreacheda basaldepthof 75 cm.
Only onemajor layer wasobsened at the site (table 23). This layer, layerl, wasor-
ganizedin a simpletwo sublayersequencd g. 53). Sublayerla consistedof dark
reddishbrown terrigenousll. ThelayerhassomeA-horizondevelopmentandis com-
montoall lled andlandscapeg@artsof HickamAFB. Underlyingthisis sublayeib, a
muchthicker layerof mixedterrigenousandcoralline Il whichincludesvarioussizes
of poorly sortedgravel and cobbles. No intact native sedimentsvere encounteredn
trenchl, nor wasthewatertablereached.

Trench2 wasexcavatedapproximatelyl5 m southof trenchl and13 m from the
shoreline. Thetrenchwastrapezoidain shapemeasuring2.2 m atits base,3.0m on
eitherside,and 1.2 m atits ape. The stratigraphigoro le for this trenchis the same
asthatgivenfor trenchl (table23). An abandonedteelcablewasobsenedat 8 cm
depthandaconcreteblock at 15 cmin thetrenchs southeastorner As with trenchl,
trench2 sedimentsvereexclusively imported Il material.No native intactsediments
wereencounteredjor wasthewatertablereached.

Trench3 wasexcavatedeastof andbetweertrenchesdl and?2. It wasapproximately
20 m from the shorelineand measured.0 m long by 1.1 m wide. Stratigraphyfor
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Figure51. UST siteboiler 3 with PearlHarborentrancen background.

Figure52. Trenchl excavationat UST siteboiler 3. View is to thesouthwest.

trench3 matchedthat obsened in trenchesl and 2 (table 23). The only difference
wasthattrench3 tendedto exhibit a thicker layer |, extendingto asdeepas20 cm.
Materialsobsened during excavation includeda small pieceof coal anda steelrod.
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Table23. Sedimendescriptiongor southwall of trenchl, UST siteboiler 3
Layer Depth(cm) Color Description Inter pretation
la 0-12 5YR 3/2 Dark reddishbrown terrigenoussilt  Fill.
topsoil; ne roots, plastic, slightly
sticky; clear smoothlower boundary

Ib 12-75+ 10YR4/3 Brown to dark brown terrigenous Fill.
sandysilt with angularbasaltcobbles
andgravel mixed with corallinesand
and small cobbles; lower boundary
notobsered.

Figure53. Northwall of trench3 atUST siteboiler 3. Thescaleis markedin 10cm
increments.

Diggingwasterminatecht adepthof 80cm. Lik etheprevioustwo trenchessediments
hereconsistecentirely of Il material. No intact native sedimentsvere encountered,
norwasthewatertablereached.

Excavation of threetrenchesat UST site boiler 3 producedno evidenceof early
historicor traditionalHawaiian cultural deposition.Modernhistoricremainsdatingto
anearlyto mid twentiethcentury Il eventwereobsened. Someof the materiallik ely
datesto morerecentutilities installation.

Stratigraphiaatacon rm theoutwardexpansiorof thecoastlineshovn on historic
maps(Andersonand Bouthillier 1996). Although the preciselocationof the original
shorelinewasnotlocatedduringthis work, it is probablycloseto the baseof theraised
embankmentronting the row of military housingto the east. Theseresultsagreewith
thoseof DesiletsandMagnusorfor UST sitesboiler 1 andboiler2 to thenorth(Desilets
andMagnusor2001).
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Undertakingactiities had “no effect” on archaeologicatesourcesat UST site
boiler 3 becausao historicsiteswerepresent.

Hangar AvenuePipeline

A seriesof excavation pits weredug alongan aviation fuel pipelinewhich runsalong
HangarAvenue Althoughthefuel pipelinewasaccesseth severallocationsonly two
of thesewerein the areaof high probability for containingarchaeologicatesources
(g. 54). Oneis nearthe cornerof HangarAvenueandC Street,on the southeasside
of HangarAvenue( g. 55). The otheris approximately245 m to the northeast. It
is on the southwestside of HangarAvenue,betweenbuilding 2040 andthe D wing
of building 1109( g. 56). Theseexcavation locationswill be referredto aspipeline
acces@reasl and?2 respectiely.

Figure54. Locationsof pipelineaccessareasl and2, HickamAFB, O ahu.

Pipeline AccessAreal

Undertakingactivities in areal consistedof the excavation of two rectangulamits.
The rst, pit 1, measured.8 m long by 1.4 m wide andreachech basaldepthof 120
cm. The secondpit wasdugabout3 m to the northeastPit 2 measure.0 m long by
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Figure55. Pipelineaccessareal with building 20350nright. View is to the north-
east.

Figure56. PipelineaccesdArea2 with building 2045in right background.View is
to thenortheast.
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1.5m wide with a basaldepthof 70 cm. Both pits wereexcavatedat the locationsof
abandoneduel pipelineandassociatedomponentsThe pipelinewasencounterect
betweem0and60 cm below surface.An associatedoncretevalve box measurind.5
m by 0.5m wasuncoveredin the rst pit.

Sediment®bsenedduringexcavationof both pits consistecbredominantlyof cal-
careoussilty sandincludingabundantcorallinegravel andcobbles( g. 57). This ma-
terial was previously disturbedduring pipeline installation. A single representatie
stratigraphigoro le wasrecordedfor the two pits (table 24). Two majorlayerswere
present.Thetop layer consistedf two sublayersthe rst of which wasasphaltfol-
lowedby alayerof corallinebase-coursdl. Underlyingtheroadrelateddepositsvas
alayerresemblingcoral Il.  Although predominantlycalcareousthis layeralsocon-
tainedsometerrigenoussilt or clay particles.Thelayeris either Il materialor highly
disturbednative sediment.Large cobblesof consolidatectoral suggesthatthe layer
atleastpartially derivesfrom in situ disturbanceof the reef platformwhich underlies
this partof Hickam AFB. No traditionalHawaiian depositsvereobsened during ex-
cavationat pipelineaccessreal. No earlyhistoricremainsvereobsenedeither The
only cultural materialsobsened werethe late historic, military-erafuel pipelineand
associatedomponents.

Figure57. Handexcavationof a pit at pipelineaccessareal. Note concretevalve
boxatfarleft.

Pipeline AccessArea?

Undertakingactiitiesin area2 consistef the excavationof onepit ( g. 56). Thispit
measured.3m long by 2.2 m wide andreacheda maximumdepthof 103 cm below
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Table24. Sedimentdescriptiondor pipelineaccessareal

Layer Depth(cm) Color Description Inter pretation
la 0-16 Asphalt. Surfacing.
Ib 16-30 Coral. Base-course.

Il 30-120+ 2.5Y6/4 Light yellowish brown corallinesilty  Disturbed reef
sandand gravel with someterrige- shelfor Il.
noussilt; nonsticky, nonplasticjower
boundarynot obsered.

Table25. Sedimendescriptiondor southeastvall, pipelineaccessrea?

Layer Depth(cm) Color Description Inter pretation

| 0-12 Asphalt. Surfacing.

Il 12-103+ 2.5Y6/4 Light yellowish brown corallinesilty  Disturbed reef
sand,gravel, andcobbles;nonstick,  shelfor Il.
nonplastic; lower boundarynot ob-
sened.

surface.Theabandoneduel pipelinewasencountere@at 40 cm.

Stratigraphyat area? consistsof two layers(table25, g. 58). Uppermosts as-
phalt. Underlyingthis is coral sand,gravel, and cobbles. Somelarge cobbleswere
obsenedwhich mayindicatethatlayer Il sedimentavereformedby disturbanceand
redepositiorof the basalcorallinereefshelf. Accordingto this model,the reef shelf,
which underliesall of northwesterrHickam AFB, was excavatedto install the fuel
pipeline and then redeposited. Alternatively, this materialmay be Il derived from
dredgingof PearlHarborEntranceandsurroundingcoastline.

Asidefrom theabandonedliel pipeline,nohistoricor traditionalHawaiianremains
wereobsenedduring excavationat pipelineaccessarea?.

Summary

Threepits at two pipeline accessareaswere excavatedalong HangarAvenue. These
excavationsproducedcorallinesedimentavhich appeatto be disturbedreefplatform,
but may be imported . No evidenceof early historic or traditional Hawaiian de-
positionwas obsened. Undertakingactvities alongthe abandonedHangarAvenue
pipelinethereforehad“no effect” onarchaeologicalesource®ecausao historicsites
werepresent.

UST Site 40

USTsite40is locatedn theFort Kamehameharean thesouthwesterpartof Hickam
AFB (g. 1). Thissiteis atthe back(west)endof building 40 ( gs. 59 and60). It is
immediatelyadjacento anindustrialcompressorestingon a concretepad. Terrainto
thewestis at, level, andpavedwith asphalin someareas.
Onetrenchwasexcavatedat UST site 40. This trenchmeasured..5m long by 0.7
m wide andreached basaldepthof 120cm. Stratigraphicallythetrenchsidewalls ex-
hibitedtwo distinctlayers(table26, g. 61). Layerl wasa combinatiornof terrigenous
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Figure58. Excavationpit at pipelineaccessarea2. The scaleis markedin 10 cm
increments.

silt andcorallinesand pebbleandcobble Il. Theterrigenousilt wasconcentratech

theupperpartof thelayerwhile thelower portionwaspredominantlycorallinerubble.
Layer Il consistedof intact, native calcareousand. This layer extendedto the base
of excavation. The sandgrainsbecamenoticeablylargerat the baseof the excavation.
This coincidedwith the watertable, which wasreachedat 120 cm. No paleosolor
culturaldepositionwasfoundin layerll.

Excavationof onetrenchat UST site 40 producedho evidenceof early historic or
traditional Hawaiian deposition. Undertakingactiities thereforehad “no effect” on
archaeologicalesourcesit UST site 40 becauseo historic siteswerepresent.

Table26. Sedimentescriptiondor northwall of shorttrench,UST site 40

Layer Depth(cm) Color Description Inter pretation
la 0-22 10YR3/3 Dark brown terrigenoussilt; sticky,  Fill.

plastic; clear smoothlower bound-

ary.
Ib 22-45 10YR5/2  Grayishbrown corallinesand gravel,  Fill.

and cobbles; nonplastic, nonsticly;
abrupt,smoothlower boundary

Il 45-120+ 10YR7/3 Very pale bronn coralline sandbe-  Intactnative sedi-
coming coarsewith depth; nonplas- ment.
tic, nonstick/, moist; water table at
120 cm; lower boundary not ob-
sened.
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Figure59.
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UST sites40 and3366at Fort Kamehamehailickam AFB.
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Figure60. Excavationof ashorttrenchat UST site40. View is to the north.

Figure6l. Northwall of trenchat UST site40. The scaleis markedin 10 cmincre-
ments.
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UST Site 180

UST site 180is locatedin the northernpartof Hickam AFB in the centerof a circular
off-rampleadingto the Hickam AFB maingate( g. 1). Thesiteareais at andlevel
andcoveredwith shortgrass.

Two separateexcavationswere madeat UST site 180 (g. 62). The rst was
trench1, an exploratory trenchmeasuringl.0 m long by 5.2 m wide and achiezing
abasaldepthof 150cm. Thestratigraphigoro le for thistrenchconsistedf two sub-
layers(table27). Uppermostwassublayerla which consistedentirely of terrigenous
clay landscapingll. Below this was sublayerlb, consistingof coralline rubble I
materialwith large amountsof constructiordebrisfound throughout.Concrete scrap
metal,rebar angleiron, asphaltplastic,andburnt lumberwerepresenin sublayerb.
Charcoalimpregnatedsedimentsvere commonin this sublayer A concretefooting
wasalsouncoveredin theeastendof thetrench.Thesematerialandicatethatprevious
military facilities at this site were demolishedand subsequentlyvorked into the |I
sedimentsThe presenc®f plasticssuggesh post-1940glate. Native sedimentsvere
notencounteredh trenchl.

Figure62. UST site 180shawing trenchl andpit 1. View is to the southwest.

Pit 1, the secondexcavation at UST site 180, was locatedapproximatelyl3 m
northwestof trenchl. This excavation produceda UST andassociate@¢ontaminated
sedimentsPit 1 measured.5m long by 7.0 m wide andattaineda basaldepthof 230
cm.

Pit 1 stratigraphyconsistedof three primary layers (table 28, gs. 63 and 64).
Within layer I, the uppermostsublayerwas silty clay landscapingll. Under this,
andextendingto 60 cm, wascoral Il. At 60 cm, native sedimentsvereencountered,
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Table27. Sedimentescriptiondor northwall of trenchl, UST site 180

Layer Depth(cm) Color Description Inter pretation
la 0-30 7.5YR3/2  Darkbrown silty clay; sticky, plastic; Fill.
smooth,abruptlower boundary
Ib 30-150+ 10YR 5/3- Brown to pale brovn mixture of  Fill.
6/3 corallinerubbleandconstructionde-

bris; localized burnt, charcoalrich
sedimen{10YR2/1); nonsticly, non-
plastic;lower boundarynotobsered.

Table28. Sedimendescriptiongor northwall of pit 1, UST site 180

Layer Depth(cm) Color Description Inter pretation

la 0-30 7.5YR3/2  Darkbrown silty clay; sticky, plastic;  Fill.
smooth,abruptlower boundary

Ib 30-60 10YR8/2 Very pale brown coralline sand, Fill.

gravel, andcobbles;nonplastic,non-
sticky; abrupt,smoothlower bound-
ary.

lla 60-85 10YR6/3 Palebrawn terrigenousilty claywith  Disturbed native
coral cobblesand asphaltfragments; sedimentformed
plastic, sticky, moist; cleay smooth from underlying

lower boundary parentmaterial.
lb 85-98 10YR®6/3 Pale brown terrigenoussilty clay; Intactnative sedi-

plastic, sticky, moist; clear smooth ment.

lower boundary

1] 98-230+ 10YR 5/3 Bandedbrown andvery palebrovn Intactnative sedi-
and 10YR terrigenouslithied silty clay; ma- ment.
713 rine deposit;lower boundarynot ob-
sened.

althoughthe upperpart, sublayerlla, was highly reworked and containedcoral and
asphaltinclusions. Below this, however, the clay layer wasintact. At about100cm

depth,aC horizonwasreachedlayerlll). Thislayerconsistedf lithi ed silt andclay.

It constituteghe parentrock from which layer |l formed. Layerlll probablyformed
asa marinedepositduring oneof the oceanichigh stands.Its bandinglikely resulted
from seasonalluviationinto whatwerethenshallov coastalwaters.

Excavation of one small trenchand one large pit at UST site 180 producedno
evidenceof early historic or traditional Hawaiian cultural deposition. Althoughiit is
shavn asbeingin thegeneralareaon historicmaps,no evidenceof Pu uloacampwas
found. Burnt constructiondebrisfound in trenchl datesto the military occupation
of this areaandis likely associatedavith the UST uncoveredin pit 1 to the northwest.
Intactnative sedimentsvereencounterech pit 1, theupperpartof whichwasdisturbed
asrecentlyasthelate historic period. Thesesediment@appeato have formedfrom in
situweatheringof underlyinglayerlll siltstone.

Undertakingactivities had“no effect” on archaeologicalesourcesit UST site 180
becausao historicsiteswerepresent.
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Figure63.

Figure64.
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Northwall of pit 1 at UST site 180. The scaleis markedin 10 cmincre-
ments.

Easternwall of pit 1 at UST site 180. Note UST pit Il in center
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UST Site 901

UST site 901 is locatedat the far westernend of Hickam AFB, just southof Bishop
Point(g. 1). It is adjacentto the west(maka) side of building 901. Surrounding
terrainis at andlevel with somelarge shaddreesin theareabut otherwisevegetated
with shortgrass.Threesmall potholeexcavationsweredughere.

The rst excavation,potholel, wasdugunderaconcretgpadadjoiningthebackend
of building 901 ( g. 65). Theinitial 10 cm of concretewascut away exposinggravel
base-coursdJnderthiswereavarietyof different Il layersincludingbothterrigenous
and coralline sedimentgqtable 29). Although no early historic cultural materialwas
foundin this pit, an abandonegipe, rustedand highly degraded wasdiscosered40
cm below surface. The pipe led off to the eastand west, promptingtwo additional
excavationsaimedat determiningif the pipeledto a UST. Excavationof the rst pit
wasterminatedat 66 cm below surface.

Figure65. Potholel atUST site901.

Pothole2 wasdugapproximatelyd.5m westof potholel ( g. 66). Thisexcavation
wasevensmaller measuringonly 60 cmin diameterandachiezing a basaldepthof 35
cm. Stratigraphyconsistedf two layers.Ontop wasa 15 cm thick layerof brown to
darkbrown (7.5YR 4/3) terrigenougdopsoil overlying anotherll layercomposeaf a
mixture of terrigenoussilt andcorallinesandandrubble. Theabandonegipewasalso
found at the baseof this pit. The pipe angleddownward at a 45° angleandwas not
pursued.

Pothole3 wasexcavated2.3 m eastof the original pit. The eastwall of the pit was
adjacento thewestendof building 901. This excavationalsowentthrougha concrete
pad.Sedimentdiereconsistedf a singlelayerof darkreddishbrown (2.5YR 3/4) silt
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Table29. Sedimendescriptiongor northwall of potholel, UST site 901
Layer Depth(cm) Color Description Inter pretation
la 0-10 Concrete. Surfacing.

Ib 10-25 Gravel; abrupt,smoothlower bound-  Base-course.
ary.

Ic 25-35 2.5YR3/4 Darkreddishbrown terrigenoussilty  Fill.
sand; nonsticly, nonplastic; abrupt,
smoothlower boundary

Id 35-47 10YR2/1  Black terrigenoussand; nonsticky,  Fill.
nonplastic; abrupt, smooth lower
boundary

Id 47-60+ 10YR5/3  Brown coralline sand; nonstick, Fill.
nonplastic; lower boundarynot ob-
sened.

Figure66. Excavationof pothole2 at UST site 901. PearlHarborentrances in the

backgroundView is to thewest.

Il extendingto a depthof 45 cmbelow surface. Theabandonegipewasnotfoundin

this pit.

Excavation of threesmall potholesat UST site 901 resultedin the discovery of
no early historic or traditional Hawaiian deposition. Sedimentsvere exclusively I,
possiblyrelatingto early 1900sHickam AFB facilities constructionon BishopPoint.
Undertakingactuities thereforehad “no effect” on archaeologicatesourcesat UST
site 901 becauseao historicsiteswerepresent.



OTHERUST SITELOCATIONS 87

UST Site 1045

UST site 1045is locatedin thewest-centrapartof Hickam AFB, immediatelywestof
building 1045andsouthof VickersAvenue( g. 1). Thissite containsanoil/watersep-
aratorsituatedbelow groundin a concretevault. Undertakingactivities atthisUST site
did not involve ary grounddisturbingactiities. Therefore,no archaeologicamon-
itoring was performedand undertakingactiities 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). Thesiteareaatthetime of excavationwas
in theearlystage®f arenovationproject. Thesiteareahadbeenclearedof vegetation
andtopsoilin preparatiorfor constructiorof a parkinglot. Theterrainsurroundinghe
site wasgenerallylevel, consistingof coral surfacingwith somelarge piles of topsoil
andabandonedvaterandsewerlines(g. 67).

Figure67. USTsite1801.View isto thenortheast.

Onelarge pit was excavatedat UST site 1801. The pit measured.4 m long by
6.5m wide andattaineda maximumdepthof 240cm. Sedimentst this site consisted
entirely of imported Il (table30, g. 68). The uppermosbf the Il sublayerswvas
recentlydepositeccoral associateavith the ongoingconstructionproject. Below this
was a sublayerof terrigenoussilty clay and, at the samedepth,a lensof coral sand
andrubble.Underlyingthesewasaterrigenoussilty, sandymatrix containingrounded
pebblesand cobbles,a substantialamountof fragmentedmarine shell, and narrav
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Table30. Sedimendescriptiongor southwall, UST site 1801
Layer Depth(cm) Color Description Inter pretation
la 0-26 10YR7/3 Very pale brown coralline sand, Fill.

gravel, and cobbleswith someter
rigenoussilt; nonplastic, nonsticly;
lower boundarynot obsered.

Ib 26-60/110 5YR3/3 Reddishbrown terrigenoussilty clay  Fill.
with somecalcareougrains;slightly
plastic, sticky, moist; abrupt,sloping
lower boundary

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

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

le 190-240+ 10YR3/1 Dark brown terrigenoussilty clay Fill.
with somesandandmoderatamarine
shell; gley; historic artifactspresent;
slightly plastic, sticky, moist; lower
boundarynotobsered.

gaugesteelrails. Theorigin of this materialis unknown, but it clearlymusthave been
from a coastalcontext. The steelrails arelikely associatedvith the nearbyformer
sugarcaneail line which onceservicedagriculturalareasto the north andwest. No
otherculturalremainswvereobsened.

Accordingto historic maps,UST site 1801is locatedjust to the westof Lelepaua
shpond andeastof Pu'uloacamp. Although shpond sedimentsverenot obsened,
it is curiousthatthe native sedimentsarewell below the watertablein this area. This
indicatesthatthe areawaspreviously submeged,suggestinghatthis areawaspart of
themarshywetlandssurroundinghe northernendof Lelepauashpond.

Excavationof oneshallow pit at UST site 1801producecho evidenceof traditional
Hawaiian cultural deposition. Steelrails datingto the late 1800sor early 1900swere
found throughoutthe lower layersof Il. They have clearly beenredepositedn this
locationaspartof the Il matrix. Intactnative sedimentsverenotencounteredndthe
elevation of the watertableindicatesthatthis areawaspart of the marshwetlandsat
thenorthernendof Lelepauashpond.

Undertakingactiitieshad“no effect” onarchaeologicalesourceatUST site 1801
becaus@o historic siteswerepresent.

UST Site 1822

UST site 1822is locatedin the north-centraregion of Hickam AFB in whatwaspre-
viously a grassy eld borderingMcClellandand MountainhomeStreets( g. 1). The
site areaat the time of excavationwasin the early stagesf a renovationproject. The
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Figure68. Southwall of UST site 1801 excavation. The scaleis markedin 10 cm
increments.

site areahadbeenclearedof vegetationandtopsoilin preparatiorfor constructionof
military housingunits. Theterrainsurroundinghe site wasgenerallylevel, consisting
of exposederrigenousedimen( g. 69).

Onepit wasexcavatedat UST site 1822. This pit measure®.5m long by 3.4 m
wide andattaineda maximumdepthof 2.0 m. Thestratigraphigro le for this pit was
similarto thatrecordedor UST site 1801 (table31). Oneprimary Il layer, composed
of two sublayerswasrecorded. Thesesublayersare analogougo thoserecordedas
layersid andle at UST site 1801to the south. The uppersublayeris a dark brown
terrigenoussilt with substantiabmountsof marineshell. The lower sublayeris the
samematerial,but gley dueto submersiorbelon thewatertable.

A singlesectionof narrav gaugesteelrail wasrecoveredfrom sublayerla. This
artifactis lik ely associatedvith therail linesandsugarcane elds oncelocatedimme-
diatelynorthof the site. No otherculturalremainswereobsenedduring excavation.

Excavationof oneshallow pit at UST site 1822producecho evidenceof traditional
Hawaiian cultural deposition. A sectionof steelrail datingto the late 1800sor early
1900swasfoundin the Il matrix. It wasapparentlyredepositedn this locationdur-
ing earlyto mid 1900s lling. Intact native sedimentsvere not encounteredndthe
elevation of the watertableindicatesthat this areawas oncepart of the formermarsh
wetlandsatthe northernendof Lelepauashpond.

Undertakingactiitieshad“no effect” onarchaeologicalesourceatUST site 1822
becausao historicsiteswerepresent.
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Figure69. USTsite1822.View istothenorth.

Table31. Sedimendescriptiongor northwall, UST site 1822
Layer Depth(cm) Color Description Inter pretation
la 0-200 10YR3/2 Very dark brown terrigenoussilty  Fill.

clay with some sand and moder

ate marine shell; historic artifacts
present; slightly plastic, slightly
sticky, moist; clear smooth lower
boundary

Ib 200+ 10YR3/1 Very dark brown terrigenoussilty  Fill.

clay with some sand and moderate
marine shell; gley; slightly plastic,
slightly sticky, moist;lowerboundary
notobsered.

UST Site 2003b

UST site 2003bis locatedin the westerncoastalregion of Hickam AFB, in whatis
presentlythe Air Force motor pool facility. The siteis level, at, andsurfacedwith
concrete. Traditional Hawaiian cultural depositionhas beenrecordedand sampled
duringpreviousarchaeologicaionitoringin this area(DegaandFarrell 1999).
Undertakingactiities at UST site 2003b included the excavation of one large
pit (g. 70). The pit measured.6 m long by 4.0 m wide and attaineda maximum
depthof 230 cm. Stratigraphyin the pit walls consistedof threeprimary layers(ta-
ble 32, g. 71). Uppermostis layer| Il and surfacing dating to the late historic
andmodernperiods.Underneattthis is layerll, consistingof native calcareousand.
Layerll is composeaf threesublayersLayerlla is a disturbedpaleosokontaininga
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few charcoalecks. Thislayeris likely anextensionof thedepositn which substantial
culturaldepositsvererecoveredduring previousarchaeologicaionitoringin the mo-
tor poolarea(DegaandFarrell 1999).No culturalmaterialsverefoundin sublayerla
atUST site2003b,althoughsomecharcoalecks wereobsened. Thepaleosolslower
boundarywas abruptandirregular, indicating that the layer had beendisturbedand
possiblytruncated.Below the paleosolwasnative calcareousandextendingto about
86 cm below surface. At this depth,the sandbecameaveakly cementedcgandcontinued
soto the baseof excavation.

The stratigraphicpro le obsenedin the southwall of the pit differed somavhat
from thatin the north. It did not exhibit sublayerla paleosolfor example.It appears
thatthe native sedimentdiave beentruncatedandthe paleosoremoved. This suggests
thatthe original groundsurfacewasvariablein elevation and hassubsequentlypeen
leveled,leaving only lower elevation paleosointact.

Figure70. UST site2003bexcavation. View is to the northwest.

Excavation of onepit at UST site 2003bproducedvery weak evidencefor tradi-
tional Hawaiian or early historic deposition.Evidencewaslimited to sparsecharcoal
ecking in adisturbedpaleosol.The paleosols interpretedaspartof alayerknown to

containtraditionalHawaiian depositsn otherpartsof the motor pool area.
Undertakingactiities at UST site 2003bhad “no effect” on archaeologicate-
sourcedecauseo historicsiteswerepresent.

UST Site 2118

UST site 2118is locatedin the north-centrapart of Hickam AFB ( g. 1). It is south
of Kuntz Avenueon a fuel truck washingpad. A large aircraft parkingapronis im-
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Figure71.

Figure72.
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North wall of UST site 2003bexcavation. The scaleis markedin 10 cm
increments.

Southwall of UST site 2003bexcavation pit. The scaleis markedin 10
cmincrements.
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Table32. Sedimentdescriptiondor northwall, UST site2003b

Layer Depth(cm) Color Description Inter pretation
la 0-10 Asphalt. Surfacing.
Ib 10-50 10YR7/3 Very palebrown corallinesilty sand, Fill.

gravel, and cobbles;nonsticly, non-
plastic; smooth, clear lower bound-
ary.
lla 50-56 10YR4/2 Dark grayish brovn coralline silty  Native deposit,
sand;A horizon;nonsticly, nonplas- disturbed.
tic; irregular, abruptlower boundary

19] 56-86 10YR7/4 Very palebrown corallinesilty sand; Native deposit,
nonsticly, nonplastic;irregular, clear intact.
lower boundary

lic 86-230+ 10YR7/4 Very pale brovn consolidated Native deposit,

coralline silty sand; nonstick, non- intact.
plastic; Watertableat 140 cm; lower
boundarynotobsered.

mediatelyto the west. Surroundingterrainis at, level, and surfacedwith concrete
andasphalt.Historic mapsindicatethat variouslycon gured walls wereoncelocated
nearbyto the westand Pu uloacampwasto the northwest(AndersonandBouthillier

1996:23,9g. 5).

Oneextensie pit was excavatedat UST site 2118( g. 73). The pit was polygo-
nal in shapeandwasexcavatedto a uniform depthof 200cm. Abandonedandactive
utilities wereencounterediuring excavation andtheir installationhadclearly resulted
in disturbanceof sediments.The wall pro les recordechererepresensedimentsin-
touchedby previousUST andutilities trenching.

The stratigraphicsequencdor UST site 2118 containstwo primary layers (ta-
ble 33). Uppermostis modern Il and concretesurfacing. Below this, beginning at
adepthof 150cm, is alayerof alluvial clay mixedwith alundantcoralboulders.The
coralbouldersarepartof thereefsubstratevhich underliesmostof Hickam AFB. Be-
tweenthebouldersandextendingalittle abosethemis alluvial clay. This materialmay
berelatedto the historic alluviationinferredfor sitesatthe EOD/MS area.Giventhe
northerlylocationof thesite,however, it is equallylik ely thattheclay depositpre-dates
thehistoricalluvial event.

Thecoralbouldersbecomewell cementedvith depthandby 200cm below surface
becomesolid reefplatform. The watertablewasencountereat 190 cm depth. Apart
from the abandonedndactive utilities, no cultural materialwasobsened during ex-
cavation.

Excavationof onelargepit at UST site2118producecho evidenceof earlyhistoric
or traditionalHawaiian deposition.Excaration produceddepositsvhich resultedirom
reefgrowth during oceanichigh standsand subsequenalluviation of inland volcanic
sediments.

Undertakingactiitieshad“no effect” onarchaeologicalesourceatUST site2118
becausao historicsiteswerepresent.
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Figure73. Excavationin progressatUST site2118.

Table33. Sedimentdescriptiondor westwall, UST site2118

Layer Depth(cm) Color Description Inter pretation
la 0-11 Concrete. Surfacing.
Ib 11-150 10YR7/3 Very pale browvn coralline silty Fill.

sand,gravel, and cobbles;nonsticly,
nonplastic; irregular abrupt lower
boundary

lla 150-175 2.5Y6/4  Coralline boulders and cobblesin  Coral reef
light yellowish brown terrigenous substratewith in-
clay matrix with calcareousandin-  terstitial alluvial
clusions; slightly sticky, plastic;ir-  clay, intact.
regular, clearlower boundary

Ilb 175-200+ 10YR7/4  Very pale brown coralline boulders Coral reef sub-
and cobbles; nonsticly, nonplastic; strate.
Watertableat 190 cm; lower bound-
ary notobsered.
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Figure74. Northwall pro le atUST site2118.Thescaleis markedin 10cmincre-
ments.

UST Site 2184

UST site 2184is locatedin the north-centrapart of HickamAFB ( g. 1). Thesiteis
within afencedgrassyareawith level ground.Severalcoconuttreesarealsopresent.

Onelong trenchwas dug along a buried pipeline at UST site 2184. The trench
wasapproximately50 m longand1.5m wide. It hada southeasto northwestbearing.
Depthof excavationwasconsistently75 cmbelow surface althoughsereraldeepepits
wereexcavatedat theendsto remove pipevalves. Along the lengthof thetrench,sed-
imentsconsistedf highly mixedterrigenoussilty clay andcorallinesandandgravel

ll. This materialhadbeenexcavated,mixed,andredepositediuring pipelineinstalla-
tion. Thedeepelpits atthe endsrevealedintactsediment@nda gooddealof variation
betweerthesoutheasandnorthwestrenchends(tables34and35). At bothendsover-
lying sedimentsonsistedf two layersof Il (g. 75). Below the Il atthe southeast
end, coral bedrockwas encounteredt 120 cm. In the northwest,however, histori-
cally introducedterrigenousclay alluvium wasfound. Late historic steelpiping was
uncoveredin thetrench,but no otherculturalmaterialsverefound.

Excavationof onelongtrenchat UST site 2184producecho evidenceof earlyhis-
toric or traditional Hawaiian cultural deposition. All sedimentobsenedwere Il or
alluvium datingto the constructiorof Hickam AFB or coralbedrock.Undertakingac-
tivitiesthereforehad“no effect” onarchaeologicalesourcesit UST site2184because
no historicsiteswerepresent.
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Figure75. Excavationatsoutheasendof trenchshaving two distinct Il layers.
Table34. Sedimendescriptiondor southeaséndof trench,UST site 2184
Layer Depth(cm) Color Description Inter pretation
la 0-65 7.5YR3/2 Dark brown terrigenoussilty clay Fill.
with coralline sand and pebbles;
slightly sticky, slightly plastic;
smooth clearlower boundary
Ib 65-120 10YR6/2  Pale brown coralline sand, gravel,  Fill.
and small cobbles; nonsticly, non-
plastic; smooth,abruptlower bound-
ary.
I 120+ Coral. Coral reef sub-
strate.
Table35. Sedimendescriptiondor northwestendof trench,UST site 2184
Layer Depth(cm) Color Description Inter pretation
la 0-65 7.5YR3/2 Dark brown terrigenoussilty clay Fill.
with coralline sand and pebbles;
slightly sticky, slightly plastic;
smooth clearlower boundary
Ib 65-140 10YR6/2  Pale brown coralline sand, gravel,  Fill.

and small cobbles; nonsticly, non-
plastic; smooth,abruptlower bound-
ary.
140+ 10YR3/3  Dark Brown terrigenoussilty clay; Historic allu-
sticky, plastic; lower boundarynot  vium.
obsenred.
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UST Site 3018

UST site 3018is locatedon a broad,asphaltcoveredplain at the southeasterend of
Fort Kamehameh#&g. 1). No buildingsarenearby However, a chain-linkfenceen-
closinga contractolaydowvn yardis immediatelyto the eastandadjoinsthe excavation
area.A singlemagneticanomalywasidenti ed duringgeophysicabkurwey at this site.
Theanomalyis locatedwithin a20 cm highraisedconcreteim whichmayhave sened
asthebasefor astructure( g. 76).

Figure76. UST site3018with concretaim. View is to thenorth.

A singleexcavation pit wasdug at UST site 3018. This excavationmeasured!.0
m long by 2.6 m wide andreacheda maximumdepthof 170cm. A squareconcrete
footing waspresentn the northeastornerof the excavation. Concretealsoextended
vertically to the baseof excavationalongthe eastandnorthwalls.

Stratigraphyin thepit consistedf asimpleonelayerpro le with severalsublayers
(table36). Sublayera consistof angularbasaltgravel Il. Sublayerb is amixture of
terrigenousandcoralline sandandsilt with abundantgravel (g. 77). Both sublayers
aremodern Il associatedvith military construction. The basalsublayeris a dark
reddishbrown silt with somecoralline grains. Sublayerlc is interpretedas another

Il layer, but onethat predateghe constructionand demolition of the structureonce
situatedchere.

Somemodernhistoricdebriswasobsenedin sublayera sedimentsThesenclude
concretechunksanda pieceof berglass.No otherremainswerefound.

Excavationof onelargepit at UST site 3018producecho evidenceof earlyhistoric
or traditionalHawaiian culturaldeposition.All sediment®©bsenedwere Il datingto
theinitial constructionof Hickam AFB or later Undertakingactiities thereforehad
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Table36. Sedimendescriptiondor eastwall of trenchl, UST site 3018

Layer Depth(cm) Color Description Inter pretation

la 0-10 Basaltgravel; abrupt,smoothlower  Fill.
boundary

Ib 10-150 10YR4/3  Brown to dark brown silty sand Fill.

with gravel; predominantlyterrige-

nous but some coralline sand and
gravel; nonplastic, slightly sticky;
abrupt,smoothlower boundary

Ic 150-170+ 2.5YR3/4 Dark reddishbrown silt with some  Fill.

coralline sand; slightly plastic,
slightly sticky; lower boundarynot
obsenred.

Figure77. Eastwall of UST site 3018excavationshaving uppertwo layersof pro-
le. Thescaleis markedin 10cmincrements.

“no effect” onarchaeologicalesourcesit UST site 3018becaus@o historicsiteswere
present.

UST Site 3366

UST site 3366is locatedin the historic Fort Kamehameh&ousingarea,in the south-
westernpart of Hickam AFB (g. 1). It is on the southwestimaka) side of Beach
Road,about90 m from the MamalaBay/PearlHarbor Entranceshoreline,and adja-
centto Battery Hawkins Annex (building 3366)( g. 78). BatteryHawkins Annex is
includedwithin the Artillery District of Honoluluwhichis onthe NationalRegisterof
Historic Places Surroundingerrainis at andlevel. Treesandbrushdotthearea.
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Figure78. ExcavationatUST site33660n BeachRoad.View is to the southeast.

Onelong trenchwas excavatedat UST site 3366. Thetrenchmeasured.0 m in
lengthand 0.9 m in width. It reacheda basaldepthof 110 cm. Stratigraphically
four layerswere recorded(table 37). The four layersconsistof variationsof local
calcareousand( g. 78).Layerl is the currentsurfacelayerandexhibits amoderately
strong A-horizon soil development. This layer haslikely beendisturbedto a great
extentand may have beenimportedfrom nearbycoastalsources.Underlyingthis is
layer I, a homogeneougale brown layer. This layer appeargo be a highly mixed
combinationof overlying sandsandunderlyinglayerlll paleosol.Layerlll is a paleo
A-horizonwhoseupperparthasprobablybeenreworked. This is the layer onewould
expectto nd traditionalHawaiiandepositiorin theFort Kamehamehaoastahrea.No
evidenceof culturaldepositiorwasfound,however. The nal layer, layerlV, consisted
of undisturbechative beachsand.The sandwas ner-grainedin the upperandmiddle
partof the column,but becamevery coarseat the bottom. Excavationwasterminated
atthewatertable,110cm below surface.

Excavationof onetrenchat UST site 3366 producedho evidenceof early historic
or traditional Hawaiian cultural deposition. Undertakingactiities thereforehad “no
effect” on archaeologicatesourcesat UST site 3366 becauseno historic siteswere
present.

UST Site 3418

UST site 3418is locatedin the Fort Kamehamehareain the southwestermpart of
Hickam AFB (g. 1). The excavation site was at the back side (maka) of Coastal
BatteryJacksor( g. 80). BatteryJacksoris includedwithin the Artillery District of
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Table37. Sedimendescriptiongor northwestwall, UST site 3366

Layer Depth(cm) Color Description Inter pretation

| 0-15 10YR4/3  Brown corallinesilty sand,few peb- Locally procured
bles, ne roots; A-horizon; non- sandll.
sticky, nonplastic; smooth, clear
lower boundary

Il 15-27 10YR6/3 Pale browvn coralline sand; char  Disturbed, mixed
coal ecks; nonplastic, nonsticly;  paleosolndsand
smooth clearlower boundary II.

11} 27-33 10YR5/2  Grayishbrown corallinesand;char Intactpaleosol.
coal ecks; nonplastic, nonsticly;
clear smoothlower boundary

v 33-110+ 10YR7/6 Yellow corallinesand; ne-grainedat  Intactnatie sedi-
top of level, but becomegoarsewnith  ment.
depth; nonplastic,nonsticly ; water
tableat 110 cm; lower boundarynot
obsered.

Figure79. Northwestwall of trenchat UST site 3366. Thescaleis markedin 10cm
increments.
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Honoluluwhichis on the National Registerof Historic Places.Terrainto the northis
openandcontainsa drainageditch approximately20 m from the site. Smalltreesand
shrubssurrouncthe ditch.

Figure80. ExcavationatUST site 3418. Picturetakenfrom top of BatteryJackson.
View is to thenorth.

Onepolygonalshapedexcavationwasmadeat UST site 3418( g. 81). Thiswork
produceda large amountof metal debris. Stratigraphically two major layerswere
recordedLayerl wascomposeaf a mixtureof terrigenoussilt andcorallinesandand
silt. It is clearly Il material,althoughlik ely derivedfrom somenearbysource.Metal
debriswascommonin this layer. The secondayerconsistedf two parts.Uppermost
wassublayerlla, a slightly disturbedcalcareousanddeposit. Metal debriswasalso
commonin the upperpartof in this layer The basalsublayersublayerib, consisted
of the samesedimentput below the watertableandhencegley. No metalwasfound
in sublayetlb.

Excavation of a single polygonalpit at UST site 3418 producedno evidenceof
early historic or traditionalHawaiian deposition. Metal debriswasfound throughout
the excavatedarea,but likely datesto the late historic period. It remainsa possibility
thatthe materialis associatedvith Battery Jackson.Thereis no way to con rm this,
however, sincethe metalis highly oxidizedandbearsno diagnostideatures.

Undertakingactiitiesthereforehad“no effect” onarchaeologicalesourceatUST
site 3418becauso historic siteswerepresent.
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6.2m
9m
N
*not to scale
13m
Figure81l. Shapeanddimensionf excavation pit at UST site 3418. Figureis not
to scale.
Table38. Sedimendescriptiondor southwall, UST site 3418
Layer Depth(cm) Color Description Inter pretation
| 0-23 10YR6/3 Pale brown terrigenous silt and Fill.
coralline sand,somegravel; historic
artifacts; slightly sticky, nonplastic;
clear smoothlower boundary
lla 23-76 10YR7/3  Very palebrown corallinesand,few  Disturbed native
coralline gravel; nonplastic, non- sediment.
sticky; clear smoothlower boundary
IIb 76-92+ 5GY 6/1 Greenishgray corallinesandbecom-  Intactnative sedi-
ing coarsewith depth; nonplastic, ment.

nonsticl, moist; water table at 76
cm; lower boundarynot obsered.
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UST Site 3440

UST site 3440is locatedin the southwespartof Hickam AFB, undera concretestair
way, in thenorthern(maukg partof CoastaBatterySelfridge(building 3440)(g. 1).
BatterySelfridge(site 50-80-13-1600js includedwithin the Artillery District of Hon-
olulu which is on the National Registerof Historic Places.The site is approximately
150m from the currentMamalaBay shoreline.

One excavation pit was dug at UST site 3440 and one UST was discoveredand
removed. This pit wasentirelywithin a concretevaultlocatedon the outside rearpart
of thebattery( g. 82). Thevaultandpit measure®.4m longby 1.3m andcontained
pale brown (10YR 6/3) calcareoussandwith someterrigenoussilt (g. 83). Vault
sedimentarenativeto thisareaalthoughthey have clearlybeendisturbedandpossibly
relocatedduringconstructiorof the coastabattery Basaldepthfor the excavationwas
130 cm. The watertable wasencounterecit 110 cm. The vault apparentlyhad no
base.Sedimentsn thebottom20 cm of theexcavation,belov the UST, mayhave been
intact.

TheUSTwastheonly culturalremainfoundatthesite( g. 84). Thetankmeasured
2.5min lengthand0.9m in diameter Unlike otherUSTsextractedduringthe under
taking,this onewasconstructedvith rivetsandits endswereconcae ( gs. 85and86).
Giventhedif culty of extractingthetankfrom underthe stairway, it appearghatthe
UST wasinstalledduring or previousto constructiorof the stairnay. The UST there-
fore datesto the constructionof Battery Selfridgein 19130r 19151 This tankwasa
partof BatterySelfridges fuel storageinfrastructurelt senedto supplydieselfuel to
ageneratotocatedwithin the battery

SinceBatterySelfridgeis ontheNationalRegisterof HistoricPlacesit is necessary
to determinavhethertheundertakinghadanadwerseeffect onthehistoricsite. Battery
Selfridgeis partof the Artillery District of Honoluluwhichincludesa numberof early
1900scoastaldefensestructuresalongthe southerncoastof O ahu. Thesesiteswere
nominatedo the National Registerbasedon threeareasof signi cance: architecture,
engineeringandmilitary. Thereis noindicationin the Statemenbf Signi cancegiven
ontheNationalRegisterof Historic PlacednventoryNominationForm thatassociated
undegroundappurtenancesontribute directly or indirectly to the site's architectural,
engineeringor military qualities. As suchiit is clearthattheremoval of the UST had
no effect on thequalitiesfor which BatterySelfridgewasnominatecandthereforethat
theundertakinghad“no effect” on site 50-80-13-1600The UST's location,function,
andmannerf constructiorwererecordedsothatits historicrelationshipto thebattery
waspresered.

Undertakingactivities had“no effect” on historic eraarchaeologicatesourcest
UST site 3440.

1The Departmenbf the Army Inventory of Historic PropertyForm for Battery Selfridgelists 1915as
the dateof construction.The Hickam AFB CRMP claimsan earlierdateof 1913(Hickam Air ForceBase
1998:F-26).

signi cance
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Figure82. UST site 3440at back(maukg sideof BatterySelfridge.Concretevault
is understairnay.

Figure83. ConcretevaultafterexcavationandUST removal at UST site 3440. The
scaleis markedin 10 cmincrements.
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Figure84. Undegrounddieselfuel storagetankin situ at UST site 3440.

Figure85. Dieselfuel tankafterremoval from UST site 3440.Note concae end.
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Figure86. Dieselfuel tankfrom the side.Noterivetedconstruction.

UST Site 3564

UST site 3564is locatedbehind(maukg CoastalBattery Closson,acrossWorchester
Avenuefrom MamalaBay Golf Course,in the southeasteripart of Hickam AFB
(g. 1). BatteryClossonis includedwithin the Artillery District of Honolulu which
is on the NationalRegisterof Historic Places.Terrainto the north of the site consists
of apavedparkingareaandseveralbuildings.

Onetrenchwasexcavatedat UST site 3564. This trenchmeasuredt.6 m long by
0.8 m wide andattaineda basaldepthof 125cm. Stratigraphyin the trenchconsisted
of asimpletwo layerpro le (table39, g. 87). Layerl consistedf assortectoralline
sandgravel,andcobble Il material.Layerll consistedf acalcareousandgley layer
thatappearso beintactnative sedimentNo culturalmaterialwasfoundin eitherlayer.

Table39. Sedimendescriptiondor northwall, UST site 3564

Layer Depth(cm) Color Description Inter pretation

| 0-80 10YR®8/2-6/3 Very pale brovn to pale brovn Fill.
coralline silty sand, pebbles, and
few cobbles; nonsticly, nonplastic;
smooth clearlower boundary

Il 80-125+ 2.5Y7/1 Light gray corallinesilty sand;gley; Intact natve
nonplastic,nonsticl/; watertableat sand.
80 cm; lower boundarynotobsered.

Excavation of onetrenchat UST site 3564 producedho evidenceof early historic
or traditional Hawaiian cultural deposition. Undertakingactuities thereforehad “no
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Figure87. North wall of trenchat UST site 3564. The scaleis markedin 10 cm
increments.

effect” on archaeologicatesourcesat UST site 3564 becauseano historic siteswere
present.

UST Site 4075

UST site 4075is locatednearthe centerof Hickam AFB in an areapresentlyused
for military aircraftparkingandloading(g. 1). Surroundingterrainis at andlevel
with terrigenousclay andscatteredshortgrasson the surface( 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 measure®B.0m long by 1.4 m
wide andreachedabasaldepthof 130cm. Stratigraphicallythe pit exhibitedonly one
major layer with two distinct sublayergtable 40). Both sublayerawere late historic



108 CHAPTER4. RESULTS

lls, theuppermosbeingterrigenoussilty clay andthe lower a mix of terrigenoussilt
andcorallinesandandgravel. No cultural materialswereobsenedin eithersublayer
duringexcavation.

Table40. Sedimentdescriptiondor westwall, UST site4075
Layer Depth(cm) Color Description Inter pretation
la 0-6 5YR 3/3 Reddish brown terrigenous silty  Fill.
clay; slightly sticky, slightly plastic;
smooth,abruptlower boundary
Ib 6-130+ 10YR7/3 Very palebrown terrigenoussilt and  Fill.
coralline silty sandand gravel; non-
sticky, nonplastic; lower boundary
notobsered.

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

Undertakingactiitieshad“no effect” onarchaeologicalesourceatUST site4075
becausao historicsiteswerepresent.

UST Site 4080

UST site 4080is locatednearthe centerof Hickam AFB in anareapresentlyusedas
anaircrafttaxiway ( g. 1). Surroundingerrainis at andlevel with anasphalisurface
(g. 89). UST site4075is locatedapproximately245m westof historicLelepauash-
pondaccordingo theboundariesnappedn 1930(AndersorandBouthillier 1996:23).

Two pits, spacedabout15 m apart,were excavatedat UST site 4080. Pit 1, to
the south,measure®.6 m squareandreacheda basaldepthof 105 cm. It exhibited
threemajor layers: historic Il andsurfacing, historic alluvium, and native coralline
sedimentgtable4l, g. 90). Below theasphalandbase-coursea denseconcentration
of historic constructiondebriswasfound mixedin with silty clay alluvium (layer ).
Thislayerwashighly disturbedandexhibitedred,yellow andpurplelensesBelow this
layer, at the baseof the pit, a clay gley layerwasobsenred (layer I11). This sediment
is likely calcareousindcontainedvery small bits of shell. It beginsat or very nearthe
watertable.

The secondit, pit 2, wasexcavatedsomel5 m northof pit 1. This pit hadsimilar
dimensionsmeasuring2.5 m square,and attaineda slightly greaterbasaldepth of
115cm. Like pit 1, pit 2 exhibited predominantlyll andhighly disturbedsediments
(table42, g. 91). Historic constructiordebriswasfoundin the upperpartof layerll,
althoughnotasmuchasin pit 1. Undisturbedhistoric alluvium wasalsopresentand
extendedo thewatertable.A shovel probein the centerof the baseof the pit wasdug
to a depthof 130 cm. This proberevealedgley sedimentsextendingto the base but
with variablehuedmicro-strati cation.

Excavation of two pits at UST site 4080producedho evidenceof early historic or
traditionalHawaiianculturaldeposition.Latehistoricconstructiordebriswasfoundin
bothpits. Dueto the presencef corrugatectardboardn the || matrix, it is clearthat
this debrisis notassociatedavith the earlyhistoricsaltworksoncelocatedimmediately
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Figure89. Locationsof two excavationpits at UST site4080. View is to the south-
west.

Table41. Sedimentdescriptiondor northwall of pit 1, UST site 4080

Layer Depth(cm) Color Description Inter pretation

la 0-5 Asphalt. Surfacing.

Ib 5-18 Gravel. Base-course.

Il 18-105 10YR3/2 Verydark grayishbrown terrigenous Highly disturbed

silty clay with variablecoloredstain-  historic alluvium
ing; alundant historic construction and Il.
debris;sticky, plastic;abrupt,smooth
lower boundary

1} 105+ 5Y 4/1 Dark gray silty clay, possibly cal- Intact natve de-
careous small bits of shell through-  posit.
out;gley; sticky, plastic; nearwater
table;lower boundarynot obsered.

Table42. Sedimentdescriptiondor northwall of pit 2, UST site 4080

Layer Depth(cm) Color Description Inter pretation

la 0-5 Asphalt. Surfacing.

Ib 5-19 Gravel. Base-course.

Il 19-115 10YR3/2 Verydark grayishbrown terrigenous Highly disturbed

silty clay with cobbles;somehistoric  historic alluvium
constructiondebris; sticky, plastic; and Il.
abrupt,smoothlower boundary

1} 115-130+ 5GY 5/1 Greenishgray terrigenoussilty clay; Intact natve de-
sedimentcolor variable;gley; sticky,  posit.
plastic; at or nearwatertable; lower
boundarynotobsered.
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Figure90. Sidewall of pit 1 at UST site4080. Layers| andll arevisible. Thescale
is markedin 10 cmincrements.

Figure91l. Sidewall of pit 2 at UST site4080. Layers| andll arevisible. Thescale
is markedin 10 cmincrements.
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to the westof the site. Accordingto historic maps,UST site 4080is locatedoutside
the 1930sLelepauashpond boundarybut within the moreextensive 1800sboundary
(Andersonand Bouthillier 1996:23). Excavation producedno evidenceof shpond
sedimentsGley sedimentsuggest historically marshyervironment.

Undertakingactivitieshad“no effect” onarchaeologicalesourceat UST site4080
becaus@o historic siteswerepresent.
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Chapter 5

Summary and Conclusions

Archaeologicalmonitoring at 38 UST sitesat Hickam AFB producedno traditional
Hawaiian culturaldeposits.Oneearly historic artifactwasrecordedat UST site 3440.
Thiswasarivetedsteelfuel tankassociateavith CoastaBatterySelfridge(site 50-80-
13-1600)anddatingto the early 1900s. Its function and approximatedate of instal-
lation areknown. Functionally it senedto supplydieselfuel to a generatolocated
within the battery It waslikely installedduring constructiorof the batteryin 1913or
1915. Remuwal of the UST hadno effect on the qualitiesfor which Battery Selfridge
washominatedo the NationalRegisterof Historic Placesandthereforethe undertak-
ing had“no effect” on site 50-80-13-1600.

At UST site 2003b, a disturbedpaleosolwasidenti ed which is likely a part of
the samestratigraphidayer which producedtraditional Hawaiian pit featuresduring
previousinvestigationin the motor pool area(Degaand Farrell 1999). Althoughthe
sediment®bsenedduringthis projectweredisturbedanddid not containculturalma-
terial or featuresijt is neverthelessmportantto notethatthe layeris extensive within
themotorpoolareaandperhapseyond.

Stratigraphiaddatafrom the EOD/MS areaagreewith thatcollectedduringa previ-
ousUST removal andveri cation project(Desilets2002). The dataindicatethat this
region of southerrHickam AFB wasoncea wetlandmarshervironmentwith localized
areasof dry ground. A thick layer of historic alluvial clay was alsorecordedacross
the entireEOD/MS area. This matcheghe broadalluvial fanfound on historic aerial
photographdérom the 1940s(seechapter2).

In the northernpart of Hickam AFB, Il sedimentgredominatedvith someal-
luvium and native coralline substrateencounteredTwo UST sitesin the centralpart
of thebase jn andnearhistoric Lelepauashpond, producecdho evidenceof shpond
sedimentsThisis likely dueto therelatively shallav depthof excavationatthesesites.

While containinglittle valuablehistoricalinformation, presence/absencatafor
theUST sitescanbeusedto furtherassesshe predictive modelfor archaeologicahand
historicalresourcest Hickam AFB (Hickam Air Force Base1998). Althoughthere
was a high densityof UST sitesin the EOD/MS area,the other 19 UST siteswere
spreadbroadlyacrosshe base.Excavationsiteswerelocatedin or nearhistoric Wa-
tertowvn, Pu’uloacamp,Fort Kamehamehagswell asin partsof the centralplain. No
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excavationsin theseareashowever, producedevidenceof early historic or traditional
Hawaiian culturaldeposition.Theseresultslend supportto theideathatthe predictive
modelfor archaeologicaindhistoricalresourcesit Hickam AFB tendsto over-predict
in the high and moderateprobability areas(seechapter2). Judgingfrom the results
of otherrecentinvestigation§DegaandFarrell 1999;Desilets2002),thisis especially
true outsidethe coastaimaigin. Theresultsof theseprojectsarguesstronglyfor afor-
malreassessmenf thepredictve modelfor archaeologicahndhistoricalresourcesit
Hickam AFB.



List of Abbreviations

EOD.......... explosive ordnancelisposal

EOD/MS...... explosive ordnancalisposal/munitionstorage
SHPD......... StateHistoric PreserationDivision
UST........... undegroundstoragetank
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Glossary

Entriesfor Hawaiian words are excerptedor paraphrasedywherepossible,from the
HawaiianDictionary (PukuiandElbert1971),or from Lucas(1995).Geologicaterms
arefrom AmericanGeologicallnstitute(1976).

ahupua’a Traditional Hawaiian land division usually extendingfrom the uplandsto
thesea.

Coral Outcrop Land type consistingof “coral or cementedsandon the island of
Oahu.Thecoralreefsformedin shallov oceanwaterduringthetime the ocean
standwasatahigherlevel. Smallareaf coraloutcropareexposedntheocean
shore onthecoastaplains,andatthefoot of theuplands”(Footeetal. 1972).

heiau TraditionalHawaiianplaceof worship.

pre-contact Priorto A.D. 1778andthe rst written recordsof the Hawaiian Islands
madeby CaptainJamesCookandhis crew.

project Thearchaeologicamonitoringandrelatedactions,ncludinglaboratoryanal-
ysesandreportpreparation Seealsoundertaking.

signi cance A quality of a historic propertythat possessemtegrity of location,de-
sign,setting,materialsyworkmanshipfeeling,andassociationThe qualitiesare
setoutin SHPDdraft rule §13—-275-6Evaluationsof Signi cance

signi cant Seesigni cance.

tuff Rockformedof compactedsolcanicfragmentsgenerallysmallerthan4 mm in
diameter

undertaking Theproposedsiteinspectionactiities. Seealsoproject.
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