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2.3 CulturalEnvironmentof theHālawa-MoanaluaPlain . . . . . . . . . 8

2.3.1 HawaiianFishponds . . . . . . . . . . . . . . . . . . . . . . 8
2.3.2 EarlyHistoric Settlements. . . . . . . . . . . . . . . . . . . 8
2.3.3 LateHistoricSettlementsandIndustries. . . . . . . . . . . . 9
2.3.4 HumanBurial Areas . . . . . . . . . . . . . . . . . . . . . . 9

2.4 PreviousArchaeology. . . . . . . . . . . . . . . . . . . . . . . . . . 10

3 Field Methods 12
3.1 Field RecordingandSampling . . . . . . . . . . . . . . . . . . . . . 12
3.2 InadvertentDiscoveryof HumanRemains. . . . . . . . . . . . . . . 12

�

Preparedfor Innovative TechnicalSolutions,Inc.,2730ShadelandsDrive,Suite100,WalnutCreek,CA
94598.

1



2 ILLUSTRATIONS

4 Results 12
4.1 Par 3 Golf Course. . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

4.1.1 UST SiteF-3–2105. . . . . . . . . . . . . . . . . . . . . . . 13
4.1.2 UST SiteF-5–2105. . . . . . . . . . . . . . . . . . . . . . . 14
4.1.3 UST SiteF-7–2105. . . . . . . . . . . . . . . . . . . . . . . 14
4.1.4 UST SiteF-6–2105. . . . . . . . . . . . . . . . . . . . . . . 15
4.1.5 UST SiteF-8–2105. . . . . . . . . . . . . . . . . . . . . . . 17
4.1.6 UST SiteF-21B . . . . . . . . . . . . . . . . . . . . . . . . 18
4.1.7 UST SiteF-22A . . . . . . . . . . . . . . . . . . . . . . . . 20
4.1.8 UST SiteF-22B . . . . . . . . . . . . . . . . . . . . . . . . 22
4.1.9 UST SiteF-16–2105 . . . . . . . . . . . . . . . . . . . . . . 24
4.1.10 UST SiteF-15–2105 . . . . . . . . . . . . . . . . . . . . . . 24
4.1.11 UST SiteF-17–2105 . . . . . . . . . . . . . . . . . . . . . . 25
4.1.12 UST SiteF-20–2105 . . . . . . . . . . . . . . . . . . . . . . 26

4.2 NorthwesternHickamAFB . . . . . . . . . . . . . . . . . . . . . . . 27
4.2.1 UST SiteF-1815 . . . . . . . . . . . . . . . . . . . . . . . . 28
4.2.2 UST SiteF-1808 . . . . . . . . . . . . . . . . . . . . . . . . 30
4.2.3 UST SiteF-1863A . . . . . . . . . . . . . . . . . . . . . . . 31
4.2.4 UST SiteF-GreasePit . . . . . . . . . . . . . . . . . . . . . 32
4.2.5 UST SiteF-MotorPool-Kuntz . . . . . . . . . . . . . . . . . 33

4.3 Artif acts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
4.3.1 UST SiteF-20–2105Artif act . . . . . . . . . . . . . . . . . . 38
4.3.2 UST SiteF-1808Artif act . . . . . . . . . . . . . . . . . . . . 38
4.3.3 UST SiteF-1863AArtif acts . . . . . . . . . . . . . . . . . . 40

5 Summary and Conclusions 41

Glossary 42

Bibliography 43

Illustrations

1 Locationsof theprojectareas. . . . . . . . . . . . . . . . . . . . . . 5
2 UST siteson thePar3 Golf Course. . . . . . . . . . . . . . . . . . . 13
3 UST siteF-3–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 15
4 UST siteF-5–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 17
5 UST siteF-7–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 18
6 UST siteF-6–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 19
7 UST siteF-8–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 20
8 UST siteF-21Bpro�le . . . . . . . . . . . . . . . . . . . . . . . . . 21
9 UST siteF-22A pro�le . . . . . . . . . . . . . . . . . . . . . . . . . 22
10 UST siteF-22B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
11 UST siteF-16–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 25
12 UST siteF-15–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 26



TABLES 3

13 UST siteF-17–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 28
14 UST siteF-20–2105pro�le . . . . . . . . . . . . . . . . . . . . . . . 29
15 UST SitesF-GreasePit andF-1808projectarea . . . . . . . . . . . . 30
16 UST SitesF-1815andF-1863Aprojectarea . . . . . . . . . . . . . . 31
17 UST siteF-MotorPool-Kuntzprojectarea . . . . . . . . . . . . . . . 32
18 UST siteF-1815pro�le . . . . . . . . . . . . . . . . . . . . . . . . . 33
19 UST siteF-1808pro�le . . . . . . . . . . . . . . . . . . . . . . . . . 35
20 UST siteF-1863Apro�le . . . . . . . . . . . . . . . . . . . . . . . . 36
21 UST siteF-GreasePit pro�le . . . . . . . . . . . . . . . . . . . . . . 37
22 UST siteF-MotorPool-Kuntz . . . . . . . . . . . . . . . . . . . . . 37
23 F-20–2105artifact . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
24 F-1808artifact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
25 CarnegieBrick & PotteryFactory . . . . . . . . . . . . . . . . . . . 39
26 F-1863Aartifacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Tables

1 UST siteF-3–2105sedimentdescriptions . . . . . . . . . . . . . . . 14
2 UST siteF-5–2105sedimentdescriptions . . . . . . . . . . . . . . . 16
3 UST siteF-7–2105sedimentdescriptions . . . . . . . . . . . . . . . 16
4 UST siteF-6–2105sedimentdescriptions . . . . . . . . . . . . . . . 16
5 UST siteF-8–2105sedimentdescriptions . . . . . . . . . . . . . . . 18
6 UST siteF-21Bsedimentdescriptions . . . . . . . . . . . . . . . . . 19
7 UST siteF-22Asedimentdescriptions. . . . . . . . . . . . . . . . . 21
8 UST siteF-22Bsedimentdescriptions . . . . . . . . . . . . . . . . . 23
9 UST siteF-16–2105sedimentdescriptions. . . . . . . . . . . . . . . 24
10 UST siteF-15–2105sedimentdescriptions. . . . . . . . . . . . . . . 25
11 UST siteF-17–2105sedimentdescriptions. . . . . . . . . . . . . . . 27
12 UST siteF-20–2105sedimentdescriptions. . . . . . . . . . . . . . . 28
13 UST siteF-1815sedimentdescriptions. . . . . . . . . . . . . . . . . 30
14 UST siteF-1808sedimentdescriptions. . . . . . . . . . . . . . . . . 34
15 UST siteF-1863Asedimentdescriptions. . . . . . . . . . . . . . . . 34
16 UST siteF-GreasePit sedimentdescriptions. . . . . . . . . . . . . . 34
17 UST siteF-MotorPool-Kuntzsedimentdescriptions . . . . . . . . . 36



4 1 INTRODUCTION

1 Intr oduction

At therequestof InnovativeTechnicalSolutions,Inc.,T. S.Dye& Colleagues,Archae-
ologists,Inc. performedarchaeologicalmonitoringfor environmentalremediationin-
vestigationsat HickamAir ForceBase(AFB), O`ahu,Hawai`i. Undertakingactivities
wereperformedby Shaw EnvironmentalandInfrastructure,Inc. (formerlyIT Corpora-
tion), andincludedexcavationat17suspectedundergroundstoragetank(UST)sitesat
HickamAFB (�g. 1). All UST siteswerelocatedin areasdesignatedashaving a high
or moderateprobabilityfor containingarchaeologicalandhistoricresourcesasshown
in theHickamAFB CulturalResourcesManagementPlan(CRMP)(HickamAir Force
Base1998). High probability areasarede�ned asthose“where known archaeologi-
cal or historicalresourcesoccurbasedon previousarchaeologicalstudiesor archival
documentation”(AndersonandBouthillier 1996:28).Archaeologicalmonitoringwas
conductedbetweenMarch 17, 2003andJune30, 2003by T. S. Dye & Colleagues,
Archaeologists,Inc. staff archaeologistSeamusT. Puette.Principalinvestigatorfor the
projectwasThomasS.Dye.

Throughoutthis report,thetermundertakingwill referspeci�cally to theenviron-
undertaking

mentalremediationactivities andany associatedgrounddisturbingwork. The term
projectrefersspeci�cally to archaeologicalmonitoringperformedby T. S.Dye& Col-

project
leagues,Archaeologists,Inc. in responseto undertakingactivities.

1.1 Nature of the Undertaking

Theundertakingconsistedof a varietyof environmentalremediationandsite investi-
gationactivities at 17 locationson HickamAFB suspectedto containUSTs,basedon
geophysicaldataaswell asdocumentationof historicbuildingsandutilities. Activities
requiringgrounddisturbanceincludedremoval of USTs,exploratoryexcavations,soil
sampling,andexcavationof contaminatedsediments.

Shaw Environmentaland Infrastructure,Inc. utilized heavy machinerysuch as
back-hoesand hoe-ramsto remove sedimentat the suspectedUST sites. If a UST
wasencountered,it wasexcavatedto exposeits mid-pointon onesideandoftenboth
ends.A large“coupon” wasthenpunchedinto thesideof theUST usinga pneumatic
cutter, allowing a Shaw worker to enterto facilitatedrainageof storedmaterialand
cleaning.Oncethis wascomplete,theUST wasthenpulled from the excavationus-
ing the back-hoeandtrucked to a lay-down yard. Sedimentfrom the sidesandbase
of theexcavationwassampledandtestedfor contaminants.If no contaminationwas
foundor contaminationwasfoundto bebelow apredeterminedactionlevel, thepit was
back-�lled. If contaminationabovetheactionlevel waspresent,theexcavationwasex-
tendedin the directionof the contaminationuntil cleansedimentswereencountered.
Thedepthof excavationwastypically haltedat thelocal staticgroundwaterlevel.

The undertaking's areaof potentialeffect is de�ned asthe limits of excavationat
eachof thesuspectedUST sites.

1.2 The Project

T. S. Dye & Colleagues,Archaeologists,Inc. conductedarchaeologicalmonitoringof
all grounddisturbingactivities of theundertakingdeterminedin consultationwith the
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Figure1. Locationsof theprojectareas,HickamAir ForceBase,O`ahu.

StateHistoricPreservationDivision (SHPD)to havethepotentialfor anadverseeffect
onsigni�cant historicsites.Theprimaryfocusof theprojectwason thediscoveryand signi�cant

appropriatetreatmentof historicpropertieswithin areasdesignatedashaving ahighor
moderateprobabilityfor containinghistoricresources.

1.3 Project Authority and Standards

Archaeologicalmonitoringwasperformedunderthe authorityof Section106 of the
NationalHistoric PreservationAct of 1966,asamended.Field procedureswerecon-
ductedin accordancewith anarchaeologicalmonitoringplan(AMP) (Tomonari-Tuggle
andDye 1999)approvedby theHawai`i StateHistoric PreservationOf�cer. Dataand
resultshereinmaybeusedin consultationwith avarietyof interestedpartiesincluding
theStateHistoricPreservationOf�cer , theAdvisoryCouncilonHistoricPreservation,
andtheBaseHistoricPreservationOf�cer , 15thAir BaseWing.

This monitoringreport is draftedto meetthe requirementsandstandardsof both
federaland statehistoric preservation law. Theseinclude Sections106 and 110 of
theNationalHistoricPreservationAct of 1966,asamended,Chapter6eof theHawai`i
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RevisedStatues,theStateHistoricPreservationDivision'sdraftRulesGoverningStan-
dardsfor Archaeological MonitoringStudiesandReports(§13–279).

1.4 Report Organization

Thereportbeginswith anhistoricaloverview of land-useandarchaeologyin theproject
area.Thenext chapterpresentsa descriptionof theprojectsiteandmonitoringmeth-
ods. Following this, the resultsof archaeologicalmonitoringarepresented.Project
resultsaresummarizedin the�nal chapter.

Marginal notescall out the �rst occurrenceof words that appearin the glossary
(pg.42).

2 Background

This chapteris intendedto provide basicinformationaboutthe natural,cultural, and
archaeologicalhistoryof thelandthatcomprisesHickamAFB.

The �rst sectiondescribesthe naturalenvironmentof Hickam AFB with a spe-
cial emphasisonsurfacegeology. Thesecondsectionreviewspre-contactandhistoric

pre-contact
land-useat HickamAFB. Discretehistoricstructuressuchas�shponds,humansettle-
mentsof variouskinds andantiquity, andarchaeologicallyde�ned regionsof special
usesuchasburial groundsareall discussed.Much of this informationis abstracted
from AndersonandBouthillier (1996),Tomonari-TuggleandDye (1999)andDesilets
(2002).Together, thesetwo sectionstracethehistoryof thelandfrom Hawaiiantimes
to its presentstate.Finally, thehistoryof archaeologicalinvestigationat HickamAFB
is reviewed.

2.1 Natural Envir onment

HickamAFB is centrallylocatedalongthesouthcoastof O`ahuandencompassesthe
easternshorelineof MāmalaBayandPearlHarborentranceon thewestandKe`ehila-
goonon theeast.Fromeastto west,it measuressome6.4km, andfrom northto south,
4.8km. HickamAFB straddlesthesouthernboundarybetweenHālawa andMoanalua
ahupua`aof the `Ewa andKonadistrictsrespectively. The locationof Hickam AFB

ahupua`a
hasconsequentlybeenreferredto asthe Hālawa-Moanaluaplain in the archaeologi-
cal literature(Tomonari-TuggleandDye 1999:5),a conventionfollowed throughout
this report. The Hālawa-Moanaluaplain includesall of Hickam AFB aswell asthe
HonoluluInternationalAirport to theeast.

TheHālawa-Moanaluaplain is �at andlevel with few perennialstreams.Historic
mapsshow streamsdrainingLelepauaandWaiaho�shponds,althoughthesehavesince
beenchanneledandrerouted.Thesestreamsoriginatenearthesouthernendof theplain
andhave no direct relationto any inland drainages.With no major drainagesandan
averageannualsolarradiationintensityof over 250watts/mu (Juvik andJuvik 1998),
theHālawa-Moanaluaplaincancertainlybecalledhotanddry.

Thecurrentvegetationin thelandscapedareasof thenorthernpartof theHālawa-
Moanaluaplain consistsof coconut(Cocosnucifera) and a variety of other palms,
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monkeypod(Samaneasaman), andbanyan(Ficusbenjamina). Most of thevegetation
in thelandscapedaresis maintainedby anextensive irrigation system.Thesoutheast-
ernpartof HickamAFB, althoughcontainingfew native plantspecies,probablygives
a moreaccuratepictureof the typesof vegetationthat thrive on the plain. This area
supportsonly hardyspeciessuchaskiawe(Prosopispallida), koahaole(Leucaenaleu-
cocephala), ironwood(Casuarina), pickleweed(Batismaritima), andpili grass(Het-
eropogoncontortus). Historicdocumentsfrom thelate1800sindicatethatmuchof the
plain wasoncelightly vegetatedwith only a few treesnearthe coast,presumablyin
what is now the Fort Kamehamehaarea. A letter of QueenEmma's written in 1883
makesmentionof thebarrennessof theareaaswell asa lackof “shade”trees(Ander-
sonandBouthillier 1996:A-55).Thedegreeto which theHālawa-Moanaluaplain was
vegetatedprior to Europeancontactis not known.

2.2 GeologicHistory of the Hālawa-MoanaluaPlain

TheHālawa-Moanaluaplain'sgeologichistoryis bestinterpretedin thecontext of the
greaterPearlHarbor region (Pollock 1929; Stearns1935,1978). Thereare several
basicformativeeventsthathelpto explain thepresentstratigraphyof theneighboring
Hālawa-Moanaluaplain including:volcaniceruptions;marineandalluvial erosionand
depositioncorrespondingto sealevel �uctuation; andthe formationof fringing reefs
duringperiodsof stablesealevel (DenhamandCleghorn1994:6–8).

The initial formative eventsrelatingto the Hālawa-Moanaluaplain's geologyin-
cludea seriesof Illinoian perioderuptionsin the areaof EastLoch. Theseresulted
in thepresentdaySaltLake, Āliamanu,andMakalapaCraters,anddepositedtheSalt
Lake andMakalapatuffs. Theseair-laid tuffs arein a constantstateof in situ decom-
positionanddown-slopeerosionwherethey lie abovesealevel. Thus,they contribute
to the formationof the Hālawa-Moanaluaplain in two ways. First, they function as
thebasalsubstratefor theplain, andsecond,in thecontinuedproductionandalluvial
depositionof new sediment(Footeet al. 1972).

Therehave beena numberof sealevel changessincetheformationof thesetuffs,
the earliestof which was the Waipio stand. Several thousandyearsold, the Waipio
standresultedin seasabout18 m below thepresentlevels. TheIllinoian perioderup-
tionsmostlikely occurredduringthis stand.TheWaimanalostand,occurringroughly
125,000yearsbeforepresent,thenraisedthesealevel to about8 m abovetheir current
level. It is during this long periodof stability that reef formationwould have taken
place,possiblyin irregular patcheson former streamdivides (Stearns1935:54–55).
Whenthe sealevel recededto its previous levels, the coral formationswereexposed
andthealluvial depositionof inlandtuffs resumedin thenorth.TheKapapahighstand
occurred3485v 160yearsbeforepresentandraisedthesealevelsto about2 m above
theircurrentlevels.Theeffectsof thisstandontheformationof theHālawa-Moanalua
plain arenot certain,thoughit is likely that theplain's low-lying centralregion, with
its easternendopento theocean,wasprobablysubmerged.

While the dynamicgrowth of the Hālawa-Moanaluaplain is not perfectlyunder-
stood,the major featuresof its evolution arecertainlyclear. The primary factorsare
thedepositionof volcanicsedimentsfollowedby thegrowth of anextensive reefplat-
form duringperiodsof highersealevel. As thesealevel dropped,wave actionagainst
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thenewly exposedreefwouldhavecreatedcontinuousdepositsof calcareoussandand
graveldetritusatopthecoralplain,whichcanbeexpectedasbasaldepositsacrossmost
of theHālawa-Moanaluaplain,exceptin themostmaukaareas.Oncethesealevel sta-
bilized,wind andwavewould haveactedon thereefmargin to createcoastalsandand
dunedeposits.Finally, low-energy terrigenoussedimentationof themaukapartof the
plainwouldhave likely begunassoonastheseareceded.

2.3 Cultural Envir onment of the Hālawa-MoanaluaPlain

Therearea numberof similar organizationalschemesfor describingelementsof the
culturalenvironmentof theHālawa-Moanaluaplain thathavebeenusedin thepastby
archaeologists(AndersonandBouthillier 1996;Drolet 1999b). Theseschemestypi-
cally distinguishseveral relatedcategoriesof phenomenaimportantto understanding
thehistoryof land-useandits effectsontheplain. Theseoftenincludediscretehistoric
structuressuchas �shponds, humansettlementsof variouskinds and antiquity, and
archaeologicallyde�ned regionsof specialusesuchasburial grounds. This section
retainsthesegeneralcategoriesfor thehistoricalreview anddiscussionwhich follow.
The categoriesinclude: Hawaiian �shponds; early historic settlements;late historic
settlementsandindustries;andhumanburial areas.

2.3.1 Hawaiian Fishponds

Four pondswereoncelocatedon theHālawa-Moanaluaplain. Fromeastto west,the
pondsincludeKa`ihikapu,Lelepaua,Waiaho,andKeoki. Thelargesttwo, Ka`ihikapu
andLelepaua,areknown to have beenusedtraditionallyas�shponds. It is not known
whetherthesmallerpondsto thewestwereeverusedin thismanner. By 1930,thesmall
westernpondshadbeencompletely�lled. Following constructionof Hickam AFB,
Honolulu InternationalAirport, and residentialhousingin the northerncane�elds,
LelepauaandKa`ihikapuwerealso�lled. The initial phaseof �lling appearsto have
beentheresultof naturalalluvial sedimentation,likely causedby constructionactivities
in thenorth.Thesecondphaseof �lling wasperformedby themilitary andconstitutes
thepresentsurfaceof thecentralregionof theHālawa-Moanaluaplain.

2.3.2 Early Historic Settlements

The Moanaluaside of the Hālawa-Moanaluaplain appearsto have beencomposed
mainlyof �shpondsandmarshes,howevera few smallsettlementshavebeenrecorded
here. TheseincludePoi Village andKumumau,the residentsof which likely tended
nearbyLelepauaandKa`ihikapu�shponds(Dorrancend:4).

The Hālawa sidecontainedseveral small settlementsthat wereeitherabandoned
as the land passedinto federalhands,or changedinto small workmen's towns like
Watertown. Theseearly settlementsincludeHalekahi,Holokahiki, andan unnamed
settlementbetweenthem(AndersonandBouthillier 1996:21,�g. 4). Unfortunately, no
accountsregardingthesesettlementshavebeenfound,althoughit canbeassumedthat
their residentsharvestedmarineresourcesaspartof their subsistence,perhapstending
a �shpond oncelocatedoff BishopPoint(Stokes1909).
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2.3.3 Late Historic Settlementsand Industries

In additionto the traditionalHawaiiancomponentof theHālawa-Moanaluaplain are
several poorly documentedlate historic settlementsassociatedwith variousagricul-
tural, industrial,andmilitary operations.Chief amongthesewasWatertown, estab-
lishedin 1908. Watertown functionedpredominantlyasa housingsettlementfor the
workersdredgingPearlHarbor, andassuchwasquite variedin its ethnicity, includ-
ing Russian,Hawaiian, and Japanese.By the 1930s,with the patronageof nearby
Fort Kamehamehamilitary personnel,Watertown becamenotoriousfor its gambling
andnight life. This lasteduntil 1935whenconstructionof air�elds beganfor Hickam
AFB. No de�nite archaeologicalremainsof Watertown haveyetbeenrecovered,asde-
molition and�lling associatedwith baseconstructionappearto have obliteratedmost
of the physicalremains. Historic mapsshowing Watertown indicatethat a complex
infrastructureincludingnumerousroads,houses,andbuildingsonceexisted.

Pu`uloaCampwasanothersettlementlocatedontheHālawa-Moanaluaplain.Pu`u-
loa Campwasa worker'shousingareathatsupportedthesugarcaneplantationsadja-
centandto thenorth.While noevidenceof Pu`uloaCamphasbeenunearthedto date,
this maybedueto thefactthatlittle archaeologicalwork hasbeendonein its vicinity.
By 1937,almostall of thestructuresandinfrastructureassociatedwith Pu`uloaCamp
hadbeendestroyedduringtheconstructionof HickamField.

Fort Kamehameha,anotherHālawa-Moanaluaplainsettlement,wasestablishedon
thewesterncoastof theplain in theearly1900s.A seriesof coastaldefensebatteries
andmilitary housingwereconstructedto protectthe entranceto the new PearlHar-
bor naval facility, many of which arestill intact to this day. Fort Kamehamehawas
constructedover thesitesof theformerHolokahikisettlementandQueenEmma'sres-
idence,thoughtto havebeenlocatedsomewherein thesouthwestcornerof thepresent
day Fort (AndersonandBouthillier 1996:A-56). Additionally, asdiscussedin detail
below, Fort Kamehamehais alsoa traditionalHawaiianburial ground.

Finally, saltworkswereoncelocatedon theperipheriesof two of theformer �sh-
ponds.Onewaslocatedatthenorthwestendof Ka`ihikapu�shpond in thesurrounding
wetlands.The otherwaslocatedabout244 m from Lelepaua�shpond, andwasstill
in operationas late as1888(Desilets2002). Thesesalt works wereeitherburied or
destroyedduringairstripconstructionin themiddleof thetwentiethcentury.

2.3.4 Human Burial Ar eas

Humanburials have beenfound in a fairly localizedcoastalsegmentof the Hālawa-
Moanaluaplain; the areaknown todayasFort Kamehameha.This areais the focal
point for traditional Hawaiian burials at Hickam AFB, with inadvertentdiscoveries
having beenmadetheresince1975 (Watanabe1991;ShunandSchilz 1991;Drolet
1996,1999a,b, 2001). The mostextensive andwell documentedsetof remainswas
recoveredduringfour �eld projectsneartheWasteWaterTreatmentPlantat thenorth-
ernendof Fort Kamehameha(Drolet 1996,1999a,b, 2001).Eighty-sevenindividuals
wererecordedduringthefour phasesof work. Associatedgravegoods,whenpresent,
rangedfrom traditionalpre-contactmaterialsto historic eraglassbeadsandbuttons.

w'x

C datesindicatethatthis areawasusedfor humanintermentfrom at leastA .D. 1450
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to 1900.Isolatedremainsfromthesouthernportionof FortKamehameha(Streck1988)
havealsobeenreported.

2.4 PreviousAr chaeology

Previousarchaeologicalwork on theHālawa-Moanaluaplain is reviewedin detailby
severalauthors(AndersonandBouthillier 1996;Tomonari-TuggleandDye 1999;De-
silets2002).Thefollowing representsasummaryof themajorwork anddrawsheavily
on theseauthors.

Thehistoryof concertedarchaeologicalinvestigationon theplain datesbackonly
asfar asthe mid 1980s. Beforethis point, a numberof reportshadinvestigatedthe
Hālawa-Moanaluaplain (Cobb1903;Stokes1909;McAllister 1933),but only aspart
of broadersurvey projectsfocusedmainlyon largerscalearchitecturalfeaturessuchas
heiau, stonewalls,and�shponds.

heiau
No furtherarchaeologicalwork wasdoneon theplainuntil 1986whenarchaeolog-

ical testingprojectsbeganat Fort Kamehameha(Hammattet al. 1986;Hammattand
Borthwick1987b,c, d, a;Hammattetal. 1988).Initial work onaproposedwatermain
replacementin the northwesternpart of the fort recoveredgley. The gley wasinter-

gley
pretedasa �shpond sediment,possiblyWaiaho�shpond, andreturneda ySz C dateof
cal A .D. 1340–1650(Hammattet al. 1986).A few traditionalHawaiianartifactswere
alsorecovered,includingapossibleshell�shhook andpolishedbasaltbeadsor sinkers.
Historic-eramaterials,includingmetal,nails,ceramics,glass,shellbuttons,andbottles
werealsounearthed.

Thefactthatthesematerialscamefrom only a few of the670.25m { testtrenches,
was interpretedas indicatingan absenceof extensive prehistoricor historic occupa-
tion of theFort Kamehamehaarea(Hammattet al. 1986).Four subsequentprojectsin
theeasternpartof Fort Kamehameha(HammattandBorthwick 1987b,c, d, a),during
which 60 test trenchesandaugerholeswereexcavated,seemedto supportthis con-
clusion.No pre-contactdepositswererecordedexceptfor gley interpretedasevidence
of historic �shponds (Hammattand Borthwick 1987a). Work on a proposedapron
addition(HammattandBorthwick 1987d)producedonly metal,glassandceramicar-
tifactsdatingto the1920sand1930s.Theothertwo projectsproducedno traditional
Hawaiianor historicperioddeposits(HammattandBorthwick 1987b,c).

In 1988, work on the water main project recommencedwith monitoring of an
875 m trenchthroughthe northwesternpart of Fort Kamehameha(Hammattet al.
1988). Again, no traditional Hawaiian or early historic remainswere found. Gley
correspondingto the gley observed in 1986wasdiscovered. Anothersampleof the
depositwasdatedandreturneda daterangeof cal A .D. 1385–1655.Thedepositwas
againinterpretedasevidenceof Waiaho�shpond. However, historicmaps(Donn1906;
Monsarratnd) placeWaiaho�shpond well to thenortheastof thegley. Interpretation
of the gley as�shpond sedimentshasbeencontradictedby the resultsof subsequent
archaeologicalinvestigations(Drolet1996;KennedyandDenham1991).

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

Testingandmonitoringat thewastewatertreatmentplant locatedin thenorthwest
cornerof Fort Kamehameha(Drolet 1996,1999a,b, 2001)between1992and1994
yielded87 individual setsof humanremains,numerouspit features,and traditional
Hawaiian cultural materialsincluding charcoal,animal bone,and thermally altered
rock. Materialassociatedwith thethermallyalteredrock returnedanagerangeof cal
A .D. 1200–1550.Historic materialwasalsoabundantandincludedbottles,metal,and
ceramicsdatingto thelatenineteenthandearlytwentiethcenturies.Earlyhistoricarti-
factsdatingto the1800swerealsorecovered.These�ndings con�rm thatthenorthwest
partof Fort Kamehamehacontainsburiedculturaldepositsfrom thetraditionalHawai-
ian andhistoricperiods.Humanremainsin the formerdunesandsarenumerousand
indicatetheimportanceof theareafor traditionalHawaiianburial.

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

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

Theonlysigni�cant �nding hasbeenin thewesternpartof HickamAFB, in themo-
tor poolandaircraftparkingapronareas(DegaandFarrell1999).Althoughtheseareas
arein thevicinity of historicWatertown, historicremainswerenot found. Instead,ex-
cavationproducedintact traditionalHawaiiandepositscontainingearthovenfeatures,
postmolds,shell�sh, �sh bone,�re crackedrock, volcanicglass�ak es,andoneshell
adzefragment.Onedatedfeaturereturneda |'} C daterangeof A .D. 1720–1820.

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

3 Field Methods

Archaeologicalmonitoringtookplacewithin thecontext of USTdetectionandremoval
proceduresat Hickam AFB, O`ahu. Prior to �eldw ork eachday, the archaeological
monitorattendeda safetyandwork planmeetingwith theengineersandoperatorsin-
volvedin theundertaking.At the �rst of thesemeetings,andsubsequentmeetingsas
necessary, the archaeologicalmonitor explainedthe purposeof archaeologicalmon-
itoring, the authority of the monitor to halt excavation and any further remediation
activities, andthe conditionsunderwhich sucha decisionwould be made. The �eld
proceduresandorganizationwerediscussedat thesemeetingssoagreementcouldbe
reachedoncoordination,communication,andscheduling.

3.1 Field Recordingand Sampling

Field recordingandsamplingweredirectedto addresstheresearchproblemsenumer-
atedin theAMP (Tomonari-TuggleandDye 1999).Proceduresadoptedfor recording
andsamplingwerecreatedsoasto mitigateany potentiallyadverseeffectsto historic
propertiesaffectedduringthecourseof undertakingactivities. Standardsof documen-
tation,recording,andanalysisof features,soil andsedimentpro�les, andartifactsac-
cordwith theSecretaryof theInterior's StandardsandGuidelinesfor Archaeological
Documentation.

1. As no traditionalHawaiian cultural remainsor featureswerediscoveredin the
processof excavationduringtheundertaking,thearchaeologicalmonitormain-
taineddetailednotesonexposuresin placeof drawing detailedstratigraphicpro-
�les.

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

3.2 Inadvertent Discovery of Human Remains

Specialproceduresapplicablein theeventthathumanremainswereinadvertentlydis-
coveredcanbe found in the AMP (Tomonari-TuggleandDye 1999). No humanre-
mainswerediscoveredduringthecourseof archaeologicalmonitoring.

4 Results

This sectionpresentstheresultsof archaeologicalmonitoringat 17UST sites.Twelve
of thesiteswerelocatedon thePar 3 golf course.UST sitesat thePar 3 golf course
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will be discussedin their own section.Following this, the remaining� ve UST sites,
locatedin variousspotsin thenorthwestquadrantof HickamAFB, arereported.

Undertakingactivities andmonitoringresultsfor individual UST locationsarede-
scribedin the sectionsbelow. Includedare descriptionsof the location of the UST
site, local terrainandvegetation,a representative sedimentdescriptionfor thesite or
multiple descriptionsif necessary, photographs,a descriptionof culturaldepositsen-
counteredandactionstaken,and�nally , adeterminationof theeffectof theundertaking
onhistoricresourcesat thelocation.

4.1 Par 3 Golf Course

ThePar3 golf courseis locatedin thenorthwesternquadrantof HickamAFB, westof
McClellandStreetandsouthof KuntzAvenue(�g. 1). Twelve of the17 UST sitesof
thisundertakingwerelocatedonor nearthePar3 Golf Course(�g. 2).

Figure2. UST siteson thePar3 Golf Course

4.1.1 UST SiteF-3–2105

UST site F-3–2105is locatedin the northwesternquadrantof Hickam AFB, at the
northeasterncornerof thePar3 golf course,nearthe3rdgreen(�g. 2).
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One pit was dug at this site. The pit measured1.9 m by 1.8 m and attaineda
maximumdepthof 80 cm, whereexcavation washaltedby a large concreteslab. A
sedimentpro�le wasrecordedfor thewestwall of thepit (table1; �g. 3).

No UST componentswerediscoveredin theexcavationof this site, thougha few
smallpiecesof metaldebriswereunearthed.It is highly likely that thelargeconcrete
slab(perhapscontainingmetalre-bar)andthemetaldebriscausedthesuspectedUST
geophysicalsignatureat thissite.

Table 1. Sedimentdescriptionsfor westwall of pit at USTsiteF-3–2105.
Layer Depth (cm) Color Description Interpretation
Ia 0–32 7.5YR3/4 Dark brown terrigenoussilty

clay; slightly sticky, slightly
plastic;smooth,abruptbound-
ary

Fill topsoil

Ib 32–80 10YR8/1.5 Very pale brown coralline
sand; non-sticky, non-plastic;
smooth,abruptboundary

Fill material

80+ Concreteslab,baseof excava-
tion

Excavation at UST site F-3–2105producedno evidenceof any early historic or
traditionalHawaiianculturaldeposition.Undertakingactivities weredeemedto have
had“no effect” on archaeologicalresourcesat UST siteF-3–2105becauseno historic
sitesarepresent.

4.1.2 UST Site F-5–2105

UST site F-5–2105is locatedin the northwesternquadrantof Hickam AFB, at the
northeasterncornerof the Par 3 golf course,nearthe tee-off point for the 4th green
(�g. 2).

Onepit wasdugat this site. Thepit measured4.3m by 3.4m andattaineda max-
imum depthof 2.2m, whereexcavationwashaltedat thestaticwaterline.A sediment
pro�le wasrecordedfor thenorthwall of thepit (table2; �g. 4).

Excavationat this site uncoveredUST relatedpiping anda UST. Signi�cant soil
contaminationled to thelargesizeof theexcavationasall contaminatedsoilsdown to
thestaticgroundwaterlevel wereremovedin all directionsfrom theUST.

Excavationat UST siteF-5–2105producedno evidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat UST siteF-5–2105becausenohistoricsitesarepresent.

4.1.3 UST Site F-7–2105

UST site F-7–2105is locatedin the northwesternquadrantof Hickam AFB, at the
northeasterncornerof the Par 3 golf course,nearthe tee-off areafor the 4th green
(�g. 2).

One pit was dug at this site. The pit measured2.9 m by 4.2 m and attaineda
maximumdepthof 1.9 m, whereexcavation washaltedby uncontaminatedsoils. A
sedimentpro�le wasrecordedfor thewestwall of thepit (table3; �g. 5).
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Layer Ia

Layer Ib

Concrete slab

Figure 3. West wall of pit at UST site F-3–2105. The scaleis marked in 10 cm
increments.

Excavationat this siteuncoveredUST relatedpiping anda UST. Therewasvery
little soil contaminationbeneaththisUST, allowing thisexcavationto remainjust large
enoughto removedtheUST from theground.

Excavationat UST siteF-7–2105producedno evidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat USTsiteF-7–2105becausenohistoricsitesarepresent.

4.1.4 UST SiteF-6–2105

UST site F-6–2105is locatedin the northwesternquadrantof Hickam AFB, at the
northernedgeof thePar3 golf course,a few meterssouthof KuntzAvenue(�g. 2).

One pit was dug at this site. The pit measured5.8 m by 5.4 m and attaineda
maximumdepthof 3.1m, whereexcavationwashaltedat thestaticgroundwaterlevel.
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Table 2. Sedimentdescriptionsfor northwall of pit at USTsiteF-5–2105
Layer Depth (cm) Color Description Interpretation
Ia 0–15 7.5YR3/3 Dark brown terrigenousloam;

slightly sticky, slightly plastic;
smooth,abruptboundary

Fill topsoil

Ib 15–35 5Y 8/1.5 White rocky coralline loamy
sand; non-sticky, non-plastic;
smooth,abruptboundary

Fill material

Ic 35–90 10YR5/2 Grayish brown rocky terrige-
nous sandy clay; non-sticky,
non-plastic;wavy, clearbound-
ary

Fill material

II 90–220+ 10YR8/2 Very pale brown silty clay;
sticky, plastic;baseof excava-
tion

Consolidatedma-
rinesediments

Table 3. Sedimentdescriptionsfor westwall of pit at USTsiteF-7–2105
Layer Depth (cm) Color Description Interpretation
Ia 0–14 7.5YR3/3 Dark brown terrigenoussandy

loam; non-sticky, non-plastic;
smooth,abruptboundary

Fill topsoil

Ib 14–25 N 8 White rocky coralline sand;
non-sticky, non-plastic;
smooth,abruptboundary

Fill material

Ic 25–180+ 10YR5/2 Greyish brown rocky terrige-
nous sandy clay; non-sticky,
slightly plastic;baseof excava-
tion

Fill material

A sedimentpro�le wasrecordedfor thenorthwall of thepit (table4; �g. 6).
Excavationat this site uncoveredUST relatedpiping anda UST. Signi�cant soil

contaminationled to the large sizeof this excavation, which was taken down to the
staticgroundwaterlevel.

Table 4. Sedimentdescriptionsfor northwall of pit at USTsiteF-6–2105
Layer Depth (cm) Color Description Interpretation
Ia 0–20 7.5YR4/3 Brown terrigenoussandyloam;

slightly sticky, slightly plastic;
smooth,abruptboundary

Fill topsoil

Ib 20–30 N 8 White corallinesandandcob-
bles; non-sticky, non-plastic;
smooth,very abruptboundary

Fill material

Ic 30–125 10YR5/2 Grayish brown terrigenous
sandyclay loam; sticky, plas-
tic; smooth,gradualboundary

Fill material

II 125–240+ 10YR6/4 Light yellowish brown terrige-
nousclay; sticky, plastic; base
of excavation

Consolidatedma-
rinesediments

Excavationat UST siteF-6–2105producedno evidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat UST siteF-6–2105becausenohistoricsitesarepresent.
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Figure 4. North wall of pit at UST site F-5–2105. The scaleis marked in 10 cm
increments.

4.1.5 UST SiteF-8–2105

UST site F-8–2105is locatedin thenorthwesternquadrantof HickamAFB, nearthe
northernedgeof thePar3 golf course,a few meterssouthof KuntzAvenue(�g. 2).

One pit was dug at this site. The pit measured2.1 m by 0.8 m and attaineda
maximumdepthof 65cm. A sedimentpro�le wasrecordedfor theeastwall of thepit
(table5; �g. 7).

Excavationat thissitedid notproduceany USTrelatedcomponents,thoughanold
castiron pipe,perhapsanabandonedwaterline,wasuncovered.This pipeis likely the
causeof themagneticresonancesignaturesinitially thoughtto havebeena UST.

Excavationat UST siteF-8–2105producedno evidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat USTsiteF-8–2105becausenohistoricsitesarepresent.
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Layer Ic

Layer Ib

Layer Ia

Figure 5. West wall of pit at UST site F-7–2105. The scaleis marked in 10 cm
increments.

Table 5. Sedimentdescriptionsfor eastwall of pit at USTsiteF-8–2105
Layer Depth (cm) Color Description Interpretation
Ia 0–4 7.5YR3/2 Dark brown terrigenousloam;

non-plastic, slightly sticky;
smooth,clearboundary

Fill topsoil

Ib 4–20 7.5YR8/1 White coralline loamy sand;
non-sticky, non-plastic;wavy,
abruptboundary

Fill material

Ic 20–65+ 7.5YR2.5/1 Black terrigenoussilty loam;
non-plastic, slightly sticky;
baseof excavation

Fill material

4.1.6 UST Site F-21B

USTsiteF-21Bis locatedin thenorthwesternquadrantof HickamAFB, atthenorthern
edgeof thePar3 golf course,roughly3 m southof the7thgreen(�g. 2).
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Figure 6. North wall of pit at UST site F-6–2105. The scaleis marked in 10 cm
increments.

One pit was dug at this site. The pit measured2.9 m by 4.5 m and attaineda
maximumdepthof 1.95m, whereexcavationwashaltedat a layer of solid coral. A
sedimentpro�le wasrecordedfor thewestwall of thepit (table6; �g. 8).

Excavationat thissiteuncoveredUSTcomponents,includingatank.Soilsbeneath
weresomewhatcontaminatedandsotheexcavationwasenlargeduntil all suspectsoils
wereremoved.

Table 6. Sedimentdescriptionsfor westwall of pit atUST siteF-21B.
Layer Depth (cm) Color Description Interpretation
Ia 0–43 5YR 4/3 Reddish brown terrigenous

sandy loam; slightly sticky,
non-plastic; smooth, abrupt
boundary

Fill topsoil

Ib 43–78 N 8 White coralline sandandcob-
bles; non-sticky, non-plastic;
smooth,abruptboundary

Fill material

Ic 78–188+ 7.5YR5/1 Gray terrigenoussandy clay;
sticky, plastic; baseof excava-
tion

Fill material
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Layer Ia

Layer Ib

Layer Ic

Figure 7. Eastwall of pit at UST site F-8–2105. The scaleis marked in 10 cm
increments.

ExcavationatUSTsiteF-21Bproducednoevidenceof earlyhistoricor traditional
Hawaiian cultural deposition. Undertakingactivities were deemedto have had “no
effect” on archaeologicalresourcesat UST site F-21B becauseno historic sitesare
present.

4.1.7 UST Site F-22A

USTsiteF-22Ais locatedin thenorthwesternquadrantof HickamAFB, atthenorthern
edgeof thePar3 golf course,justnorthof the7thholefairway (�g. 2).

One pit was dug at this site. The pit measured2.4 m by 4.1 m and attaineda
maximumdepthof 1.05 m, whereexcavation washaltedat a layer of cleansoil. A
sedimentpro�le wasrecordedfor thewestwall of thepit (table7; �g. 9).
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Layer Ic
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Figure8. Westwall of pit atUSTsiteF-21B.Notetheintrusionsinto LayerIb from
theinstallationof severalutility lines.Thescaleis markedin 10cm increments.

Excavationat this site uncovereda 1,000gallonUST. The sedimentsbeneaththe
tankwerenot contaminatedandnoexpansionof theexcavationwasnecessarybeyond
thatneededto extracttheUST.

Table 7. Sedimentdescriptionsfor westwall of pit atUST siteF-22A
Layer Depth (cm) Color Description Interpretation
I 0–14 5YR 4/3 Reddish brown terrigenous

sandy loam; non-sticky,
non-plastic; smooth, abrupt
boundary

Fill topsoil

Ib 14–48 5Y 8/2 Light tan coralline cobbly
sand; non-sticky, non-plastic;
wavy, abruptboundary

Fill material

Ic 48–84 7.5YR3/2 Dark brown terrigenoussandy
clay; non-sticky, non-plastic;
smooth,abruptboundary

Fill material

II 84–88 N 2.5 Blackasphalt Asphalt
III 88–105+ 7.5YR3/2 Dark brown terrigenoussandy

clay; non-sticky, non-plastic;
baseof excavation

Fill material
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Figure 9. Westwall of pit at UST siteF-22A. Thescaleis marked in 10 cm incre-
ments.

ExcavationatUSTsiteF-22Aproducednoevidenceof earlyhistoricor traditional
Hawaiian cultural deposition. Undertakingactivities were deemedto have had “no
effect” on archaeologicalresourcesat UST site F-22A becauseno historic sitesare
present.

4.1.8 UST Site F-22B

USTsiteF-22Bis locatedin thenorthwesternquadrantof HickamAFB, atthenorthern
edgeof thePar3 golf course,justsouthof the8thholefairway(�g. 2).

One pit was dug at this site. The pit measured3.6 m by 3.7 m and attaineda
maximumdepthof 1.9m, whereexcavationwashaltedat thebottomof a largecement
block. No UST componentswere found at this site, thoughthe large cementblock
uncovered(�g. 10) appearedto have beenpartof a sewer system.It is likely that this
cementblockwasthesourceof thesuspectedUSTmagneticresonancesignatureatthis
site.Excavationwaslimited to uncoveringthesurfaceof theconcreteblock aswell as
a trenchalongsidethenorthwall to determinetheblock's deepestextent. A sediment
pro�le wasrecordedfor thenorthwall of thepit (table8).
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Table 8. Sedimentdescriptionsfor northwall of pit at USTsiteF-22B
Layer Depth (cm) Color Description Interpretation
Ia 0–15 2.5YR3/4 Dark reddish brown terrige-

nous loam; non-sticky, non-
plastic;smooth,clearboundary

Fill topsoil

Ib 15–50 7.5YR8/1 White coralline coarse sand;
non-sticky, non-plastic;
smooth,clearboundary

Fill material

Ic 50–70 7.5YR3/3 Dark brown terrigenoussandy
clay; slightly sticky, plastic;
wavy, clearboundary

Fill material

II 70–78 N 2.5 Blackasphalt Asphalt
III 78–190+ 7.5YR3/2 Dark brown terrigenoussandy

clay; slightly sticky, plastic;
baseof excavation

Fill material

Figure10. A largecementblock foundduringexcavationat UST siteF-22B.View
is to thenorthwestandthescaleis markedin 10cm increments.

Excavationat USTsiteF-22Bproducednoevidenceof earlyhistoricor traditional
Hawaiian cultural deposition. Undertakingactivities were deemedto have had “no
effect” on archaeologicalresourcesat UST site F-22B becauseno historic sitesare
present.Thelargeconcreteblock uncoveredwasdeterminedto have mostlikely been
partof anabandonedsewersystembut wasnot removedbeforeback�lling.
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4.1.9 UST Site F-16–2105

UST site F-16–2105is locatedin the northwesternquadrantof Hickam AFB, at the
northernedgeof thePar 3 golf course,lessthana few metersfrom thenorthernedge
of the8thholefairway(�g. 2).

Two pits weredugat this site. The�rst pit measured2.0m by 0.8m andattained
a maximumdepthof 1.25m. Excavationwashaltedafter �nding metaldebrisbut no
UST. Thesecondpit measured2.4m by2.1m andattainedamaximumdepthof 65cm.
This pit waslikewise haltedafter the unearthingof metaldebriswith no evidenceof
any UST components.

A sedimentpro�le wasrecordedfor thesouthwall of the�rst pit (table9; �g. 11).

Table 9. Sedimentdescriptionsfor southwall of the�rst pit at USTsiteF-16–2105
Layer Depth (cm) Color Description Interpretation
Ia 0–25 5YR 3/3 Dark reddish brown terrige-

nous loam; non-sticky, non-
plastic;smooth,clearboundary

Fill topsoil

Ib 25–42 10YR8/1 White coralline coarse sand
with 10% coral pebbles;non-
sticky, non-plastic; smooth,
clearboundary

Fill material

Ic 42–61 7.5YR4/3 Brown terrigenous sandy
loam; non-sticky, non-plastic;
smooth,clearboundary

Fill material

Id 61–108 7.5YR6/3 Light brown terrigenousloam
with 20% coral pebbles;non-
sticky, non-plastic; smooth,
clearboundary

Fill material

II 108–125+ 7.5YR4/1 Dark grey terrigenoussandy
clay; slightly sticky, plastic;
baseof excavation

Consolidatedma-
rinesediments

Excavationat UST siteF-16–2105producedno evidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat UST siteF-16–2105becausenohistoricsitesarepresent.

4.1.10 UST SiteF-15–2105

UST site F-15–2105is locatedin the northwesternquadrantof Hickam AFB, at the
northernedgeof thePar3 golf course,a few meterssouthof KuntzAvenue(�g. 2).

Two pits were dug at this site. The �rst pit measured2.1 m by 0.6 m and at-
taineda maximumdepthof 1.3 m, whereexcavation washaltedat uncontaminated
sediments.A largepalmtreelies immediatelynorthof this �rst pit. A sedimentpro�le
wasrecordedfor thenorthwall of the�rst pit (table10; �g. 12).

Excavationsatthe�rst pit uncoveredtheendof aUSTthathadbeencrushedby the
weightof thepalmtreeabove it. No contaminatedsoilswerefoundbeneaththeUST.
A new excavationwasthendugnorthof thepalmtreeto uncover thenorthendof the
UST. TheUST wasfoundto continuenorthfor 5 m at a depthof about65cm.
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Figure 11. Westwall of pit at UST site F-16–2105.Thescaleis marked in 10 cm
increments.

Table10. Sedimentdescriptionsfor northwall of the�rst pit atUSTsiteF-15–2105
Layer Depth (cm) Color Description Interpretation
I 0–40 5YR 3/2 Reddish brown terrige-

nous loam; slightly sticky,
non-plastic; smooth, abrupt
boundary

Fill topsoil

II 40–105+ 10YR6/1 Grey terrigenous silt loam;
non-sticky, non-plastic;baseof
excavation

Fill material

Excavationat UST siteF-15–2105producednoevidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat USTsiteF-15–2105becausenohistoricsitesarepresent.

4.1.11 UST Site F-17–2105

UST site F-17–2105is locatedin the northwesternquadrantof Hickam AFB, at the
northeasterncornerof thePar3 golf course,directlyon the8thgreen(�g. 2).

One pit was dug at this site. The pit measured8.7 m by 6.7 m and attaineda
maximumdepthof 2.9 m, the largestexcavationof this undertaking.Excavationwas
haltedat the staticgroundwaterlevel. A sedimentpro�le was recordedfor the east
wall of the pit (table11; �g. 13). Stratigraphyfor this excavation wasslightly more
complex thanwasusualfor excavationson thePar3 Golf Coursedueto thelocationof
theexcavationon themoundedgreenof the8thhole.
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Layer Ia

Layer Ia

Figure 12. North wall of the�rst pit at UST siteF-15–2105.Notethecrushedend
of the UST beneaththe rootsof the palm treeabove. The scaleis marked in 10 cm
increments.

Excavationat this siteuncoveredUSTrelatedpipingandasmall,roughly500gal-
lon UST. The soils beneaththis tank were found to be highly contaminatedandthe
excavationwasexpandedto remove them. At roughly2.0 m deeptheexcavationen-
countereda tough layer of compactedcoral, requiringa back-hoewith a pneumatic
hammerto breakthelargemassinto smallerbouldersfor removal. Thefuel contami-
nantswerefoundto bespreadingthroughoutthis layerthroughsmallcracksin thehard
coral,forcing theexcavationto widento removal all tracesof contaminant.

Excavationat UST siteF-17–2105producedno evidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat UST siteF-17–2105becausenohistoricsitesarepresent.

4.1.12 UST SiteF-20–2105

UST site F-20–2105is locatedin the northeasternquadrantof Hickam AFB, at the
southeasterncornerof building 2104,locatedat thenortheastcornerof theblock con-
taining the Par 3 golf course(�g. 2). Before excavation could begin at this site, a
sectionof the woodenpalisadefencesurroundingbuilding 2104hadto be removed.
Onepit wasdug at this site. The pit measured3.6 m by 6.2 m andattaineda maxi-
mumdepthof 1.95m, whereexcavationwashaltedat thestaticgroundwaterlevel. A
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Table 11. Sedimentdescriptionsfor eastwall of pit at USTsiteF-17–2105
Layer Depth (cm) Color Description Interpretation
Ia 0–2 2.5YR3/3 Dark reddish brown terrige-

nous sandy loam; non-sticky,
non-plastic; smooth, abrupt
boundary

8th hole green
sod

Ib 2–4 N 6 Grey coarsesilica sand; non-
sticky, non-plastic; smooth,
abruptboundary

Sand from sod
fertilizer

Ic 4–17 7.5YR5/3 Brown terrigenoussandyloam;
slightly sticky, non-plastic;
smooth,abruptboundary

8th hole green
riser�ll

Id 17–19 7.5YR7/3 Pink coarse coralline sand;
non-sticky, non-plastic;
smooth,abruptboundary

8th hole green
riser�ll

Ie 19–33 7.5YR3/3 Dark brown terrigenousloam;
slightly sticky, plastic;smooth,
abruptboundary

8th hole green
riser�ll

If 33–40 N 4 Dark grey coarse coralline
sand; non-sticky, non-plastic;
smooth,abruptboundary

8th hole green
riser�ll

IIa 40–52 7.5YR4/2 Brown terrigenoussandyclay;
slightly sticky, plastic;smooth,
abruptboundary

Fill material

IIb 52–72 N 8 White coarse coralline sand;
non-sticky, non-plastic;
smooth,abruptboundary

Fill material

IIc 72–125 7.5YR3/2 Dark brown terrigenousclay;
sticky, plastic; smooth, clear
boundary

Fill material

IId 125–151 7.5YR4/3 Brown terrigenousclay with
interspersedterracottadebris;
sticky, plastic;irregular, abrupt
boundary

Fill material

III 151–290+ 10YR 8/2 Very palebrown coral; baseof
excavation

Original coral
reef

sedimentpro�le wasrecordedfor thewestwall of thepit (table12; �g. 14). Thewest
sidewall of theexcavationwasfoundto containa cementsewer piperunningroughly
north-southat 1.3m below surfaceandconnectingto a largecement“bunker” located
at thesouthwestcornerof theexcavation.

Excavationat UST siteF-20–2105producednoevidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat USTsiteF-20–2105becausenohistoricsitesarepresent.

A cementwatermetercapwaspulledfrom thenorthendof this excavation's layer
Ic at an approximatedepthof 50 cm. This artifact is discussedin moredetail in sec-
tion 4.3onpage38.

4.2 Northwestern Hickam AFB

Five UST siteswerelocatedin the northeasternquadrantof Hickam AFB, scattered
throughoutthebarracksandservicebuildingsin thearea(�gs. 15–17).
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Figure 13. Eastwall of pit at UST site F-17–2105.The scaleis marked in 10 cm
increments.

Table 12. Sedimentdescriptionsfor westwall of pit atUST siteF-20–2105
Layer Depth (cm) Color Description Interpretation
Ia 0–18 2.5YR4/3 Reddish brown terrigenous

sandy loam; non-sticky,
slightly plastic; smooth,clear
boundary

Fill topsoil

Ib 18–35 2.5Y 8/1 White corallinesandwith 25%
coralpebbles;non-sticky, non-
plastic;smooth,abruptbound-
ary

Fill material

Ic 35–145 7.5YR5/2 Brown terrigenousclay with
10% coral cobbles; sticky,
plastic;wavy, abruptboundary

Fill material

II 145–195+ 2.5YR8/1 Whitecompactedcoralcobbles
and boulders;baseof excava-
tion

Original coral
reef

4.2.1 UST Site F-1815

USTsiteF-1815is locatedjust northof thecrux formedby theeastandwestwingsof
barracksbuilding 1815(�g. 16).
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Layer Ib

Layer Ic

Layer II

Figure 14. Westwall of pit at UST site F-20–2105.Thescaleis marked in 10 cm
increments.

Due to thecrampedcon�nes of this site,excavationproceededwithout theuseof
a back-hoe.Two pits weredugat this site. The�rst pit measured0.7m by 2.8m and
attainedadepthof 65cm. No USTcomponentswereuncoveredat thissite.A layerof
3B�ne, a self-compactingback�ll material,wasdiscoveredat about60 cm deep.This
back�ll layerwasdeterminedto becoveringa recentlyinstalledstoragetankpipe.

A sedimentpro�le wasrecordedfor thesouthfaceof the�rst excavation(table13;
�g. 18).

ExcavationatUSTsiteF-1815producednoevidenceof earlyhistoricor traditional
Hawaiianculturaldeposition.Undertakingactivitieshad“no effect” onarchaeological
resourcesat USTsiteF-1815becausenohistoricsitesarepresent.
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Figure15. Locationof USTSitesF-GreasePit andF-1808

Table 13. Sedimentdescriptionsfor southwall of USTsiteF-1815
Layer Depth (cm) Color Description Interpretation
Ia 0–18 5YR 3/2 Dark reddish brown terrige-

nous loam; slightly sticky,
slightly plastic; wavy, abrupt
boundary

Fill topsoil

Ib 18–32 N 8 White corallinesandwith 20%
coralpebbles;non-sticky, non-
plastic;wavy, abruptboundary

Fill material

Ic 32–58 10YR4/2 Dark greyish brown terrige-
nous loam; non-sticky, non-
plastic;smooth,abruptbound-
ary

Fill material

II 58–65+ N 5 Grey basalt pebbles; non-
sticky, non-plastic;baseof ex-
cavation

Fill material

4.2.2 UST Site F-1808

UST siteF-1808is locatedin thenortheasternquadrantof HickamAFB, a few meters
northwestof barracksbuilding 1805(�g. 15).

Four pits weredugat this site,eachover ananomalydetectedwith magneticres-
onance. The �rst and largestof thesepits measured6.1 m by 6.0 m andattaineda
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Figure16. Locationof UST SitesF-1815andF-1863A

maximumdepthof 1.9m whereit washaltedat thestaticgroundwaterlevel. A sedi-
mentpro�le wasrecordedfor thenorthwall of thisexcavation(table14; �g. 19).

The remainingthreepits wereexploratoryandwereonly dug to a limited extent.
Stratigraphyfor eachof theseexcavationswassimilar to that revealedby the initial
excavation.

ExcavationatUSTsiteF-1808producednoevidenceof earlyhistoricor traditional
Hawaiianculturaldeposition.Undertakingactivitieshad“no effect” onarchaeological
resourcesat USTsiteF-1808becausenohistoricsitesarepresent.

A numberof bricks werepulled from the southendof this excavation's Layer Ib
from an approximatedepthof 50 cm. Thesebricks, most visibly marked with the
indenture“CARNEGIE,” werein disarrayandalmostuniformly broken into smaller
sherds.An intact exampleof thesebricks is discussedmore fully in section4.3 on
page38.

4.2.3 UST SiteF-1863A

UST siteF-1863Ais locatedin thenortheasternquadrantof HickamAFB, just eastof
McChordStreetandsouthof Building 1864,onAndrewsStreet(�g. 16).

Beforeexcavation could begin at this site, the surfacelayer of asphaltneededto
becut open. Onepit wasdugat this site,measuring1.05m by 2.34m andattaining
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Figure17. Locationof theF-MotorPool-Kuntzprojectarea

a depthof 1.85m. A stratigraphicpro�le wasrecordedfor the north wall of this pit
(table15; �g. 20).

Excavation at UST site F-1863Aproducedno evidenceof early historic or tradi-
tionalHawaiianculturaldeposition.Evidencefor twentieth-centuryuseof theareawas
found,however. At 80 cm below surfacecastiron plateslaid horizontallywerefound
lying on a secondarydepositof ceramic,metal,andglassdebrisinterspersedin char-
coal.A smallnumberof artifactswerecollectedfrom thesecondarydepositof burned
material,in layer II at roughly1.3 m below surface. Theseartifactsaredescribedin
section4.3onpage38.

Excavation at UST site F-1863Aproducedno evidenceof early historic or tradi-
tional Hawaiianculturaldeposition.Thesecondarydepositof twentieth-centuryarti-
facts,burneddebrisfrom anearlieruseof thearea,is not signi�cant becauseit lacks
theintegrity of locationandassociationrequiredby thecriteriafor evaluation(36CFR
§60.4).Undertakingactivities had“no effect” onarchaeologicalresourcesat UST site
F-1863Abecausenosigni�cant historicsitesarepresent.

4.2.4 UST Site F-GreasePit

USTsiteF-GreasePit is locatedin thenortheasternquadrantof HickamAFB, justeast
of McChordstreetandsouthof building 1859(�g. 15).
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Layer Ic

3Bfine layer

Figure 18. Southwall of the �rst excavation pit at UST site F-1815. The scaleis
markedin 10cm increments.

Fourpitsweredugat thissite.The�rst pit measured2.1m by 0.6m andattaineda
maximumdepthof 1.05m. Excavationwashaltedbecauseno UST componentswere
found.Thenext threepitsweredugjustsouthof Building 1859.Eachmeasured2.0m
by 0.6 m andwasdug to a depthof 1.0 m. A sedimentpro�le wasrecordedfor the
southwall of the�rst pit (table16; �g. 21).

ExcavationatUSTsiteF-GreasePit producednoevidenceof earlyhistoricor tradi-
tional Hawaiianculturaldeposition.Undertakingactivities had“no effect” on archae-
ologicalresourcesat USTsiteF-GreasePit becausenohistoricsitesarepresent.

4.2.5 UST SiteF-Motor Pool-Kuntz

USTsiteF-MotorPool-Kuntzis locatedin thenortheasternquadrantof HickamAFB,
a few hundredmeterswestof theKuntzgate(�g. 17).
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Table14. Sedimentdescriptionsfor thenorthwall of the�rst excavationatUSTsite
F-1808

Layer Depth (cm) Color Description Interpretation
Ia 0–20 2.5YR3/3 Dark reddish brown terrige-

nous loam; non-sticky, non-
plastic;smooth,clearboundary

Fill topsoil

Ib 20–59 7.5YR5/1 Grey terrigenousloam; non-
sticky, non-plastic; smooth,
very abruptboundary

Fill material

Ic 59–95 N 8 White corallinesandwith 10%
coralcobbles;non-sticky, non-
plastic; smooth, very abrupt
boundary

Fill material

Id 95–114 10YR5/2 Greyish brown terrigenous
sandy clay; slightly sticky,
plastic; smooth, clear bound-
ary

Fill material

Ie 114–134 N 5 Grey basaltpebbles,less than
5% water-worn; smooth,clear
boundary

Fill material

II 134–185+ 7.5YR4/1 Dark grey silty sand; slightly
sticky, non-plastic;baseof ex-
cavation

Consolidatedma-
rinesediments

Table 15. Sedimentdescriptionsfor the north wall of the excavation at UST site
F-1863A

Layer Depth (cm) Color Description Interpretation
Ia 0–10 N 2.5 Blackasphalt Streetasphalt
Ib 10–80 10YR8/2 Very pale brown coralline

sand; non-sticky, non-plastic;
smooth,clearboundary

Fill material

Ic 80–125 5Y 4/2 Olive grey sandyclay; sticky,
plastic;smooth,abruptbound-
ary

Fill material

II 125–156 N 2.5 Black charcoal, mixed metal
and ceramicdebris; irregular,
clearboundary

Secondary de-
posit of burned
material

III 156–185+ 5Y 4/2 Dark olive grey clay; sticky,
plastic;baseof excavation

Consolidatedma-
rinesediments

Table 16. Sedimentdescriptionsfor southwall of USTsiteF-GreasePit
Layer Depth (cm) Color Description Interpretation
I 0–8 2.5YR3/3 Dark reddish brown terrige-

nous loam; non-sticky, non-
plastic;smooth,clearboundary

Fill topsoil

II 8–30 N 8 White corallinesandandpeb-
bles; non-sticky, non-plastic;
smooth,clearboundary

Fill material

III 31–105+ 7.5YR3/2 Dark brown sandy clay;
slightly sticky, slightly plastic;
baseof excavation

Fill material
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Figure 19. North wall of pit at UST site F-1808. The scaleis marked in 10 cm
increments.

Onepit wasdugat thissite.Thepit wasirregularlyshaped,but measured2.4m by
2.2 m at its greatestextentandreacheda maximumdepthof 60 cm. Excavationwas
haltedbecausenoUSTcomponentwasfound.A sedimentpro�le wasrecordedfor the
southwall of theexcavation(table17; �g. 22).

Excavationat thissitedid notproduceevidenceof any USTcomponents.However
a numberof steelpipesthat appearedto be connectedwith an abandonedsprinkler
systemwerediscovered,aswasa lead-encasedline thatmayhaveoncebeenpartof an
old phonesystem.Theseabandonedutilities wereleft in place.

ExcavationatUSTsiteF-MotorPool-Kuntzproducednoevidenceof earlyhistoric
or traditionalHawaiianculturaldeposition.Undertakingactivities had“no effect” on
archaeologicalresourcesatUST siteF-MotorPool-Kuntzbecausenohistoricsitesare
present.
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Figure 20. North wall of pit at UST site F-1863A.The scaleis marked in 10 cm
increments.

Table 17. Sedimentdescriptionsfor UST siteF-MotorPool-Kuntz
Layer Depth (cm) Color Description Interpretation
Ia 0–20 2.5YR3/3 Dark reddish brown terrige-

noussandyclay loam; slightly
sticky, non-plastic; smooth,
clearboundary

Fill topsoil

Ib 20–60+ 7.5YR6/3 Light brown terrigenoussandy
loam with 40% coral pebbles;
non-sticky, non-plastic;baseof
excavation

Fill material
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Figure21. Southwall of pit atUSTsiteF-GreasePit. Thescaleis markedin 10cm
increments.

Layer Ia

Layer Ib

Figure 22. Southwall of pit at UST siteF-Motor Pool-Kuntz. Thescaleis marked
in 10cm increments.



38 4 RESULTS

4.3 Artifacts

Noneof theexcavationsof theundertakingproducedany artifactsof traditionalHawai-
ian manufacture.However, a few modernartifactswereunearthedandcollectedfrom
secondarydeposits.

4.3.1 UST Site F-20–2105Artifact

A singleartifactwasrecoveredfrom theexcavationat UST site F-20–2105(�g. 23).
This cementwater metercap, taken from the bucket from an approximatedepthof
50 cm, bearsthemarkings“C & C WATER METER” on theupperportionof its top
face. Themarkingson the lower portionof the top facearedif�cult to make out but
someof the markingsappearto read“PASADENA,” “PAT FEB 17–14,” and “JAN
25–17.” Thepieceis 19.7cm long,19.7cm wide,5.9cmthick, andweighs3.18kg.

Figure23. A cementwatermetercaptakenfrom theUST F-20–2105excavation.

4.3.2 UST Site F-1808Artifact

A numberof clay brick fragmentswerefoundin theexcavationsat UST SiteF-1808.
A singleintactbrick with thename“CARNEGIE” moldedinto its topsurface(�g. 24)
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wasrecoveredfrom LayerIb at anapproximatedepthof 50 cm. Thepieceis 22.9cm
long,11.4cmwide,6.2cm thick, andweighs3.5kg.

The “CARNEGIE” nameon this brick likely refersto the now-defunctCarnegie
Brick andPotteryCompany, oncebasedin Carnegie,California(�g. 25). TheCarnegie
Brick andPotteryFactorymanufacturedbricksfrom roughly1902to 1912,outputting
approximately100,000bricksadayat its peak.Financialtroublesclosedthefactoryin
1912andthebuilding wasleveledafterbeingsoldto ranchersin 1916.Thefoundation
of the factory is listed asCalifornia Historical Landmark#740 (California Environ-
mentalResourcesEvaluationSystem2001).

Figure24. A claybrick takenfrom theUSTF-1808excavation.

Figure25. TheCarnegieBrick & PotteryCompany factoryin Carnegie,California,
circa1908;a likely sourceof origin for theCarnegiebrick from UST siteF-1808.
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4.3.3 UST Site F-1863AArtifacts

A numberof fragmentaryartifactswererecoveredfrom theexcavationat UST siteF-
1863A.Taken from Layer II at an approximatedepthof 1.3 m, theseartifactscome
from a secondarydepositof burnedmaterial.

Representativeartifactsfrom thesecondarydepositinclude:

• a white porcelainbowl, representedby two sherds(�g. 26,a andd). Thelarger
sherdis 119.7mmlong,80.7mmwide,58.5mmdeep,9.3mmthick,andweighs
176.8g. Thesmallersherdis 59.5mm long, 32.0mm wide, 9.7mm thick, and
weighs15.5g;

• a�at whitewaresherdwith whiteglaze(�g. 26,b), 40.6mmlong,38.8mmwide,
5.7mmthick, andweighing10.4gm;

• a blue glassfragmentwith chicken-wireembeddedwithin it (�g. 26, c). The
pieceis 69.5mmlong,44.6mmwide,10.2mmthick, andweighs64.4g; and

• a whitewareplatesherdwith darkredglaze(�g. 26,e);

Figure26. Ceramicandglassartifactstakenfrom theUSTF-1863Aexcavation.

Therearenomaker'smarkson theartifacts,sothey can't bedatedprecisely. They
are,however, twentieth-centurytypes.Theglasswith chicken-wireis anarchitectural
elementprobablyfrom aninstitutionalbuilding.
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5 Summary and Conclusions

ArchaeologicalmonitoringwasperformedduringUST locationandremoval activities
in the northeasternquadrantof Hickam Air ForceBase,O`ahuIsland,Hawai`i. Un-
dertakingexcavationsproceededat 17 separatelocationswith USTsbeingfoundand
removed,alongwith any contaminatedsoilspresent,ateightof thesesites.Throughout
theentirecourseof undertakingactivities,noevidenceof traditionalHawaiiancultural
depositionwasfound.

Thoughno evidenceof Hawaiianculturaldepositionwasfoundduring thecourse
of undertakingexcavations,a numberof twentieth-centuryartifactswereunearthed.
Someof these,suchasthe Carnegie bricks andthe watermetercover, might be the
fragmentaryremainsof a pre-HickamAFB settlementusedfor �ll during oneof the
many �ll periodsin HickamAFB'shistory. Others,suchastheglassandceramicsfrom
a secondarydepositof burnedmaterialsat UST siteF-1863A,might belongeitherto
thisperiodor to anearlyphaseof military constructionat thebase.

Theundertakinghad“no effect” on historicpropertiesbecausesigni�cant historic
propertiesareabsentwith theundertaking'sareaof potentialeffect. Thehistoricmate-
rials recoveredduringtheprojectarenot signi�cant becausethey derive from isolated,
secondarydepositsthatlack integrity of locationandassociation.
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Glossary

Entriesfor Hawaiian words areexcerptedor paraphrased,wherepossible,from the
HawaiianDictionary (PukuiandElbert1971),or from Lucas(1995). Geologicaland
geographicaltermsarefrom AmericanGeologicalInstitute(1976)andClark (1998).
Archaeologicaltermsarefrom BrayandTrump(1982)andMignon(1993).

ahupua`a TraditionalHawaiian land division usuallyextendingfrom the uplandsto
thesea.

gley A soil horizon in which the material is bluish gray or blue-gray, more or less
sticky, compact,andoften structureless.It is developedunderthe in�uence of
excessivemoisture.

heiau TraditionalHawaiianplaceof worship.

pre-contact Prior to A.D. 1778andthe �rst written recordsof theHawaiianIslands
madeby CaptainJamesCookandhiscrew.

project Thearchaeologicalmonitoringandrelatedactions,includinglaboratoryanal-
ysesandreportpreparation.Seealsoundertaking.

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

signi�cant Seesigni�cance.

undertaking Theproposedsiteinspectionactivities. Seealsoproject.
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