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1 Intr oduction

At theRequestof URS,T. S.Dye& Colleagues,Archaeologists, Inc. conductedarchae-
ologicalmonitoringatAreaof Concern18(AOC-18),aWorld War II eraland�ll in the
westernpartof Bellows Air ForceStation(BAFS), Ko`olaupoko District, Waimānalo
ahupua`a, O`ahu(TMK:4-1-015) (�g. 1). Undertakingactivities wereperformedby ahupua`a

§13–279–5(2)CH2M Hill andincludedexcavationof � ve trencheswithin theapproximately.07acre
land�ll. Archaeologicalmonitoring was conductedon March 16 and 17, 2002, by §13–279–5(4)

MichaelDesilets,aquali�ed archaeologist,in accordancewith anarchaeologicalmon- §13–281–3

itoring plan (AMP) (Dye 2001)andthe StateHistoric Preservation Division (SHPD)
draft RulesGoverningStandards for Archaeological Monitoring StudiesandReports
(§13–279).Principalinvestigatorfor theprojectwasThomasS.Dye.

AOC-18is locatedin a part of BAFS designatedashaving a moderateprobabil-
ity for containingunrecordedtraditionalHawaiianculturalremains(Farrell andSpear
1997a).AOC-18is just westof archaeologicalsites50–80–15–4851and–4853,two
extensive, thoughdiscontinuous,traditional Hawaiiansub-surfacedeposits (�g. 1). It
is alsowithin theWorld War II pursuitplanerevetmentcomplex. Testpit excavations
atAOC-18have thepotential for adverseeffectonpotentialsub-surfacedeposits(Dye
2001:14). Archaeologicalmonitoring wasthereforeaimedat mitigating thepotential §13–279–5(3)

adverseeffectsof theundertakingonpotentialhistoric resourcesatAOC-18.

1.1 ManagementSummary

Archaeologicalmonitoring at AOC-18 resultedin the recordingof a World War II §13–279–5(1)

eraland�ll. The land�ll is fully containedin a large sinkholeandappearsto dateto
theearly1940s.This depositwasfoundto be“not signi�cant” accordingto theU.S.
Departmentof the Interior's signi�cance evaluation criteria. No traditionalHawaiian
materialswere found, nor was thereany evidencefor naturaldepositsof faunalor
otherremains.Undertakingactivitieshad“no effect” onhistoricpropertiesatAOC-18
becausenohistoricpropertiesarepresent.

1.2 Organizationof the Report

Thereportbeginswith a brief historicaloverview of theprojectarea,including back-
groundinformationonlocalgeology. Thenext sectionoutlines�eld methods,followed
by a presentationof monitoring results.Finally, theresultsof archaeologicalmonitor-
ing aresummarizedandthesigni�canceof theland�ll siteevaluated.

Marginalnoteshave two functions.They call out the�rst occurrenceof wordsthat
appearin theglossaryandthey referto particularsectionsof variousSHPDdraft rules.
Theselatter notesindicatethat adjacenttext is intendedto addressprovisions of the
notedrule. They areprovidedasaconveniencefor thetechnicalreviewer.
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Figure1. Locationof AOC-18andarchaeologicalsitesatBellowsAir ForceStation,
O`ahu.
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2 Background

The physicalenvironment,historic properties,and history of BAFS have beende-
scribedin detail by several authors(Eidsness1993;Tuggle 1997;Farrell andSpear
1997b). Recentintensive studiesincludeDye (1998) andDesiletsand Dye (1998).
Thefollowing information, takenprimarily from Tuggle(1997),is a brief review that
providescontext for theproject.

BAFS, about635 ha (1,570a.) in area,is locatedon the windward coastof the
islandof O`ahu.It is boundedby WaimānaloBayon theeast,KeoluHills on thenorth
andnorthwest,andWaimānaloTown andWaimānaloBayStateRecreationAreaonthe
southwest andsouth.

Thereare threedistinct landformsat BAFS, including unconsolidatedHolocene Holocene

sands,lithi�ed Pleistocenedunes,andvolcanichills. Thecoastalportionof BAFS is Pleistocene

a low plain formedby a seriesof unconsolidatedcalcareoussandbeachridgesand
swales.Calcareoussandson theplainweredepositedastheseafell to its presentlevel
from a high-standof approximately+1.8 m in the mid-Holocene(DesiletsandDye
1998:7ff.). Immediately inland of the plain is a seriesof lithi�ed Pleistocenedunes
that rise several metersabove the coastalplain. The volcanicKeolu Hills form the
northernandnorthwesternboundariesof BAFS.

AOC-18is locatedwithin the lithi �ed Pleistocenedunes.Speci�cally, theproject
areaconsistsof a large sinkhole approximately20 m in diameterandsituatedatopa
smallhill. The sinkhole formationis apparentlyuniqueto thearea.Surfacematerial
indicatesthatit wasusedasadumpby themili tary.

2.1 Historic Land-Useand Ar chaeologicalDeposits

Archaeologicalandarchival datafrom BAFS indicatea long-termHawaiianoccupa-
tion, with developmentof pond�eld irrigation alongtheinlandsectionsof Waimānalo
Streamandhabitationsitesalongthe streamandthe coast. Archaeologicalinforma-
tion indicatesuseof the interior beachridgesandswaleswith activities that included
�re-making, cooking,lithic working, andburials. Most of this activity took placeon
a stablelandsurfacewith little stratigraphic developmentexceptalongthestreamand
nearthecoast,whereculturaldepositsarerelatively thick.

Archaeologicalwork indicatesthatthereareremnantsof apaleosolscatteredacross paleosol

theentireplain. This surfaceexisted on undulatingbeachridgesandswalesthat can
beidenti�ed onpre-World War II topographicmaps,andis probablythemainoccupa-
tional surfaceassociatedwith Hawaiianuseof the area.The paleosolis found today
in avarietyof situationsdeterminedprimarily by thenatureandextentof modernland
alterations.It canbe found wholly or partially exposed andde�ated with traditional
Hawaiianculturalmaterialson thesurface;nearthe surfacebeneathgradedmaterial,
roads,or runways;anddeeplyburiedby �ll materialsin formerswales.

TheWaimānalocoastalduneswerereportedto containmany burials(Finsch1879).
Theseprobablyre�ect a largesettlement inlandandsouthof BAFS, ratherthandense
settlementalongthecoastof BAFS.

At thetimeof themāhele, thelandonwhichBAFSwaslaterestablishedwasin the māhele

ahupua`aof Waimānalo.Waimānalowaspartof theCrown Landsof KamehamehaIII
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duringthemid-nineteenthcentury. Recordsindicatethatthefocusof earlyhistoric-era
settlement in Waimānalowas inland of what is now BAFS in areasassociatedwith
intensive development of irrigatedagriculturealongWaimānaloStreaminlandof the
plain (Silva 1981).LandCommissionAwardsandclaimsfor landsnow partof BAFS
arealongthestream(Tuggle1997).

Landusechangedin 1850whenmostof theregionwasleasedto ThomasCummins
for ranching(Silva 1981).Cumminsraisedhigh-qualitybreedcattle,racehorses,and
sheep.Ranchingactivities gave way to sugarcanecultivation in the late 1870swhen
WaimanaloSugarCompany waschartered.Sugarcanewascultivatedonvolcanicsoils
anddid notextendontothesandysoilsof thecoastalplain.

WaimanaloMili tary Reservationwasestablishedin 1917,with boundariesnearly
thesameasthoseof BAFS. Little mili tary usewasmadeof thereservationuntil 1933
when the nameof the reservation waschangedto WaimanaloMili tary Reservation,
BellowsField,andashortrunwayat thesouthendof thereservationandatargetrange
wereconstructed.New runwayswereunderconstruction whentheJapaneseattacked
on December7, 1941.Extensive constructiontook placeduringWorld War II, during
which time it wasusedasanair�eld.

Following thewar, useof BAFSchangedgraduallyfromanair�eld toothermilitary
functions, including training, recreation, andcommunications. During theCold War,
a Nike/Herculesmissile sitewasconstructedat thesouthendof BAFS. Interior areas
wereleasedfor cattleranching.

2.2 Project Ar ea

Thesinkholethatconstitutestheprojectareais locatedatopa smallhill formedfrom
lithi �ed calcareoussanddunesdatingto thePleistocene(�g. 2). It is approximately20
m in diameter. Thepresenceof surfacedebrissuchascansandbottlesindicatesthat
thesinkholewasusedfor wastedisposal.Therefuseis piledto within about3 m of the
sinkhole rim (�g. 3). In thespacebetweentherefusepile andthewall of thesinkhole,
World War II eraculturalmaterialcanbeobservedto adepthof morethan5 m.

No culturalfeaturesor remainsarevisibleonthesurfacesurroundingthesink. The
nearestknown culturalfeatureis anairplanerevetmentlocatedimmediatelywestof the
AOC-18sinkhole. Sub-surfacedepositsmight be present,however, in the relatively
thin layerof soil covering thehill. No archaeologicalwork hasbeendonein this area.
Theprojectareais currentlyin useaspartof a trainingareafor theU.S.MarineCorps.

3 Field Methods
§13–279–5(4)(C)

Excavation of the trencheswasmonitoredfrom a distanceof about10 m for safety
reasons.Land�ll matrix wasdry andloose,preventing a closeinspectionof theactual
digging. Likewise,detailedstratigraphic pro�les could not be recorded.Fortunately,
theland�ll depositwasquitehomogeneous. Theminimal stratigraphiclayeringwhich
waspresentclearlyrelatedto individual dumpingeventswithin thedeposit.All mate-
rial wasinspectedasit wasremovedfrom thesinkhole.Specialattentionwasdirected
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Figure2. DetailedtopographyatAOC-18,BellowsAir ForceStation,O`ahu.
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Figure3. Panoramicview of AOC-18sinkhole(view to north).

to thesearchfor datedmaterialsin thehopesof determiningthetime differentialrep-
resentedbetweenthe top andthe bottom of the deposit. Attention wasalsodirected
at materialfrom the baseof the depositbecausethis is the expectedprovenienceof
traditionalHawaiianor naturallydepositedmaterials.

4 Results

Five trencheswereexcavatedinto the land�ll (�g. 4). They rangedfrom 1.8–3.0m
wide, 4.0–6.0m long, and4.0–5.5m deep(table1). Trenches1, 3, 4, and5 were
excavatedto thebaseof thesinkhole.

Figure4. Schematic plan showing approximate locations and orientations of
trencheswithin thesinkhole.
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Table1. Summaryof Trenching.
Dimensions Depth

Trench (m) (m) Bearing Materials
1 3.0x 4.9 4.0 350° Broken glass, intact bottles (beer,

pop, toiletries, condiment, etc.),
beer cans, metal, ceramic pipe,
nails,burntwood,copperwire, steel
drumfragments,andcable.

2 1.8x 4.0 4.9 20° Broken glass, intact bottles (beer,
milk, pop, toiletries, condiment,
etc.),beercans,metal,ceramicash
tray, 30 amp fuse, metal brackets,
paint bucket, trashcan lid, .50 cal-
ibershell,leatherbootsole.

3 2.0x 6.0 5.2 90° Broken glass, intact bottles (beer,
milk, pop, toiletries, condiment,
etc.),beercans,metal,copperwire,
batteries,cable,playingmarble,ce-
ramic cup fragment, electrical in-
sulators,piston, narrow gage rail,
cinder-block,barbedwire.

4 2.5x 6.0 5.5 15° Broken glass, intact bottles (beer,
milk, pop, toiletries, condiment,
etc.), beer cans, metal, wire, ca-
ble, ordnancecasing,forks, electri-
cal �xtures, automobile rim, batter-
ies,steeldrumfragments.

5 2.0x 5.0 4.9 330° Broken glass, intact bottles (beer,
milk, pop, toiletries, condiment,
etc.),beercans,metal,wire, batter-
ies, small steel cart wheels,metal
pipe,conduit.
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Trencheswereoftenirregularin pro�le aswell asplan.Figure5 showsaschematic
cross-sectionof thesinkhole,historic land�ll, anda typical trench.Dueto thesloping
natureof the land�ll marginsandthegeometryof theexcavator's reach,the trenches
are steeplyslopedon one side, achieve a basaldepthnear the land�ll margin, and
canhave greatvariationin depthdependingon wheremeasurementsaretaken. Basal
depthsin table1 aremeasuredfrom the top of the land�ll. Trenchwidths werealso
somewhatvariabledueto wall collapse.Thedeeperendof a trench,thatclosestto the
land�ll margin, wasoftentwice thewidth of theendtowardtheland�ll' s center.

Figure5. Schematiccross-sectionof typical trenchexcavation.

Onelayerwasobservedduringexcavation, consisting of theland�ll deposit.Sed-
imentmatrix waspredominantly dark brown (7.5YR 3/4) terrigenousclay loamwith
abundantgravel, cobbles,andsmall bouldersof lithi�ed sand. Sedimentcolor was
variablethroughout thedepositdueto burningandtheoxidation of iron debris.Thick
lensesof blackandreddishbrown clay loam,aswell asa darkgrayishbrown (10YR
4/2) ash,werecommon. In general,the clay loam rubblewaswell mixed with the
refuse. Pocketsof denselypacked refusewerepresent.The pocketsappearedto be
randomlylocatedwithin theland�ll.

The mostabundanttype of materialobserved within the land�ll wasbottle glass.
Beerbottlesweremostcommon,with softdrink,perfume,toiletry, medicineandcondi-
mentbottlesalsonumerous.Domestic rubbishwaspresent,includingforks,batteries,
buckles,andceramics.Light industrial debriswascommon,including copperwire,
barbedwire, concreteblocks,piping,conduit,andsheetmetal.Thepresenceof copper
brake line, a wheelrim, andan enginepistonsuggestthatdebrisfrom themotorpool
wastewasdumpedhere.

Much of the land�ll materialwasclearly of military origin, including smallarms
munitions, ceramiccupslabeled“U.S.Q.M.C.”, anda metalpanelcontaininga ship-
ping label. A few artifactsweredirectly dateable.The ceramic“U.S.Q.M.C.” cups
haddatesstampedon their bottoms rangingfrom 1938to 1942(�g. 24). The labeled
metal panelhad a dateof October10, 1942. Given the relatively brief use-life of
theseobjects,it is reasonableto infer that the land�ll wasin active usein theearly to
mid-1940s. Plasticswereconspicuouslyabsentfrom thedeposit, furthersupportinga
pre-1950datefor theland�ll material.

No evidencefor traditional Hawaiiandepositionwasobserved. Material from the
baseof thesinkhole,whereonemightexpectsuchdepositsto occur, consistedonly of
lithi �ed sand.Lithi�ed sandremovedby theexcavatorwasexaminedfor culturaland
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naturalmaterialsof interest,bothof whichwereabsent.Dueto thegreatdepthsof the
trenchesandtheunstablewalls of thetrenches,thesinkhole basecouldnotbedirectly
observed.

5 Summary and Signi� canceEvaluation

Excavation of � ve trenchesat AOC-18yieldeda large amountof World War II era
rubbishwithin a matrix of terrigenousclay loam and lithi�ed sandrubble. Most of
the materialwasrelatedto domestic activities, althoughsomemilitary-industrial de-
bris wasalsoobserved. Judging from datedartifactsfoundin the land�ll deposit,the
materialwaslikely dumpedfor arelatively brief periodin theearlyto mid-1940s. Four
of the� ve trenchesreachedlithi �ed dunebedrockatbetween4.0and5.5m depth.No
evidenceof traditionalHawaiiandepositionwasobservedin any of the� ve trenches.

BecausetheAOC-18land�ll wascreatedmorethan�fty yearsagoandis associ-
atedwith theUnitedState's World War II military effort, it' s eligibili ty for listing on
theNationalRegisterof Historic Placesneedsto beconsidered.Accordingto theDe-
partmentof Interior'scriteriafor evaluationof signi�cance(36CFR§60.4),theAOC-18
land�ll maymeetcriteriaA andD.

Criterion A includesproperties“that areassociatedwith eventsthat have madea
signi�cant contribution to thebroadpatternsof our history.” Usinga broadconstruc-
tion of therule, it canbearguedthat the land�ll is associatedwith World War II and,
furthermore,thatWorld War II wasaneventthatcontributedsigni�cantly to thebroad
patternsof our history. It is unclear, however, whethersucha broadconstructionis
consistentwith thespirit andintentof theNationalHistoric PreservationAct. Indeed,
certainmitigatingfactorsshouldbe taken into accountwhenapplyingcriterion A to
speci�c properties.In thecaseof the AOC-18land�ll site,a consideration of thedi-
rectnessof the associationbetweenthe propertyand speci�c historic eventswould
seemareasonablequalifying testfor decidingon theapplicabilityof criterionA.

Perhapsthe mostsigni�cant World War II event to occurat BAFS (thenBellows
Field) wasanaerialattackby theJapaneseonDecember7, 1941.This attackwaspart
of thelargeroperationfocusingonPearlHarbor. TheattackonBellowsField included
a stra�ng run on a tentcampanda laterstra�ng run targetingthe20 parkedplanesof
the 44th PursuitSquadronand86th Observation Squadron.Although this event was
directlyassociatedwith oneof thelandmarkeventsin U.S.history, theJapaneseattack
thatpromptedourentryintoWorld WarII, thereis noevidencethattheAOC-18land�ll
hasany directassociationwith thisevent.

Judgingfrom the natureof the AOC-18 land�ll deposit,it seemsclear that this
propertywasonly indirectly associatedwith the eventsof World War II. An indirect
associationmay be inferred from the inferred dateof deposition of the material in
theearlyto mid-1940s.It is possible thattheland�ll belongsto aperiodof accelerated
construction atBellowsField following thePearlHarborandBellowsFieldattacksand
subsequentU.S.entryinto thewar. A directconnectionwith theDecember7thattacks
or othersigni�cant eventsof thewar is lacking,however. Althoughtheland�ll maybe
saidto bedirectly relatedto thewar effort generally, sucha broadconstructionwould
necessarilyencumberandembarrassthe purposesof theevaluationcriteria, resulting
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in thenominationof countlessminorpropertiesof little historicvalue.
Thisstudy�nds thattheAOC-18land�ll is associatedwith aneventthathasmade

a signi�cant contribution to thebroadpatternsof U.S.history, but that theassociation
is indirect andancillary to this event. Therefore,the AOC-18land�ll doesnot meet
criterionA.

Thesecondevaluationcriterionwhich needsto beconsideredis criterionD. Cri-
terionD includesproperties“that have yielded,or maybelikely to yield, information
in prehistoryor history.” Materialsobserved during archaeologicalmonitoring were
predominantly domestic items commonto land�lls and trashpits dating to this pe-
riod. It is unclearwhat information thematerialsfound in theAOC-18land�ll might
contribute to our understandingof 1940smilitary installationsor of the1940speriod
in Americanhistory generally. AOC-18land�ll materialis not uniqueto BAFS, nor
even uniquewithin BAFS (Desilets2000:28). Furthermore,this period in U.S. his-
tory is well documentedby standardhistories, photography, �lm, andoral histories.
Archaeologicalmonitoring producedno evidenceto suggestthat theAOC-18land�ll
couldcontributesigni�cantly to ourunderstandingof BAFS or theWorld War II erain
general.Therefore,theAOC-18land�ll doesnotmeetcriterionD.

This study�nds that the World War II eracomponentof AOC-18doesnot meet
theDepartmentof theInterior's evaluation criteriafor listing on theNationalRegister
of Historic Places. Additionally, no traditional Hawaiian componentwas observed
duringmonitoring. Therefore,nosigni�cant historic propertiesarepresentatAOC-18.
Undertakingactivitieshad“no effect” onhistoricpropertiesatAOC-18.

Appendix A TrenchPhotographs

Theappendixpresentsphotographsdocumentingtrenchexcavation,sedimentpro�les,
andselectedartifactsat the AOC-18land�ll site. The photographsareorganizedse-
quentially and trenchnumberscorrespondto the trenchlocationsshown in �gure 4
(pg.8).
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Figure6. ExcavationatTrench1 (view to north).

Figure7. Trench1 (view to northwest).
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Figure8. View of bottomandsidesof Trench1 at completionof excavation.

Figure9. Excavationin progressatTrench2 (view to northwest).
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Figure10. West wall of Trench2 after initial digging (scalebar in 10 cm incre-
ments).

Figure11. Trench2 at completionof excavation.
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Figure12. Sampleof artifactsrecoveredfrom Trench2 backdirt(scalebarin 10cm
increments).

Figure13. ExcavationatTrench3 (view to northeast).
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Figure14. Trench3 excavationandbackdirtpile (view to north).
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Figure15. North wall of Trench3; notedarkgrayishbrown (10YR 4/2) ashylayer
in bottompartof pro�le.
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Figure16. Trench3 at completionof excavation.

Figure17. Artif actsrecoveredfrom Trench3 backdirt (scalebar in 10 cm incre-
ments).
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Figure18. Dairymen's brandmilk bottle; labeled“T.H.” (Territory of Hawaii) on
back.
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Figure19. Trench4 excavationshowingnorthwall of sinkhole.
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Figure20. Close-upof Trench4 excavation.

Figure21. Trench4.
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Figure22. Westwall of Trench4.

Figure23. Artif actsrecoveredfrom Trench4 backdirt (scalebar in 10 cm incre-
ments).
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Figure24. Detail of ceramiccupfrom Trench4 backdirt(scalebar in 10 cm incre-
ments).

Figure25. ExcavationatTrench5 (view to north.
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Figure26. TakingmeasurementsatTrench5.

Figure27. Baseandwestwall of Trench5, mid-way throughexcavation.
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Figure28. Bucketdumpingland�ll materialfrom Trench5.

Figure29. Materialsrecoveredfrom Trench5 backdirt.
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List of Abbreviations

AMP . . . . . . . . . . archaeologicalmonitoringplan

BAFS . . . . . . . . . BellowsAir ForceStation

SHPD . . . . . . . . . StateHistoricPreservationDivision
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Glossary

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

ahupua`a Traditional Hawaiian land division usuallyextendingfrom the uplandsto
thesea.

Holocene Theepochsincethelasticeage.Theyoungerof thetwo epochscomprising
theQuaternaryperiod.SeealsoRecent,Quaternary.

māhele Landdivision of 1848.

paleosol A soil of thepast,oftenburied.

PleistoceneTheearlierof thetwo epochscomprisingtheQuaternaryperiod.In com-
monterms,themostrecenticeage.SeealsoQuaternary, Holocene.

Quaternary Theyoungerof thetwo geologicperiodsin theCenozoicera.It isdivided
into thePleistoceneandHoloceneepochs.SeealsoPleistocene,Holocene.

Recent Theepochsincethelasticeage.Synonymouswith Holocene.
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