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PETERSEN

22 December, 2011

Tom Schnell

Senior Associate

PBR Hawaii

1001 Bishop Street / Suite 650
Honolulu, HI 96813

RE: Honolulu Trade Winds Impact CFD Study, Executive Summary, CPP 6132
Dear Tom,

To assess potential changes in wind flow downwind of the proposed Live, Work, Play Aiea community project, a wind
impact study was conducted by developing a detailed Computational Fluid Dynamics (CFD) model of the proposed Live,
Work, Play Aiea community buildings and the existing buildings in the immediate surroundings.

In Honolulu and the Aiea area winds are predominantly trade winds from the east northeast except for occasional periods
when Kona storms may generate strong winds from the south or when the trade winds are weak and land breeze/sea
breeze circulations may develop. Wind speeds typically vary between about five and 15 miles per hour. Based on wind
rose data from the Honolulu International Airport:

e  East-northeasterly tradewinds are the most frequent wind direction and occur about 38 percent of the time;

e Northeasterly tradewinds are the second most frequent wind direction and occur about 19 percent of the time;

e Easterly tradewinds are the third most frequent wind direction and occur about ten percent of the time; and

e North-northeasterly tradewinds are the fourth most frequent wind direction and occur about four percent of the
time

In total the east-northeasterly, northeasterly, easterly and north-northeasterly tradewinds occur approximately 70 percent
of the time. For the remaining 30 percent of the time winds can occur from a variety of directions, or wind conditions may
be calm.

Depending on the direction of prevailing winds, wind speeds downwind of Live, Work, Play Aiea community buildings may
be moderately affected, either through acceleration of wind speeds by channeling wind flows or deceleration of wind
speeds through shielding effects.

The CFD model simulated wind patterns and speeds with the surrounding existing buildings and with the proposed Live,
Work, Play Aiea community buildings. The wind impact study determined that with the Live, Work, Play Aiea community
buildings, mean wind speeds to the west of the Site may be reduced or accelerated as follows:

e East-northeasterly shielding: Average approximately 20% to 25% (range from 10% to 50%)

e East-northeasterly acceleration: Average approximately 10% to 12% (range from 0% to 30%)
o Northeasterly shielding: Average approximately 12.5% (range from 0% to 25%)

e Northeasterly acceleration: None

e Easterly shielding: Average approximately 25% (range from 0% to 50%)

e Easterly acceleration: None

e North-northeasterly shielding: Average approximately 10% (range from 0% to 20%)

e North-northeasterly acceleration: None
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The reductions and accelerations above are provided in ranges and averages because the values would vary with the
specific downwind location.

On behalf of CPP, Inc.,

%7 = A=

Alexy Kolesnikov, Ph.D. Ronald L. Petersen, Ph.D., CCM
Senior Associate Principal and Vice President
akolesnikov@cppwind.com rpetersen@cppwind.com
Page 2 of 2
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Honolulu Trade Winds Impact CFD Study

Model Overview

» Adetailed CFD model of the proposed development and its immediate surroundings was
developed. The model consisted of approximately 7,500,000 fluid cells to facilitate the analysis

« The wind approach profile was specified assuming the approach surface roughness length was
0.35 m and the wind profile followed a power relation with a power law exponent of 0.21.

«  Two simulations were conducted:
— ENE wind approach direction (the main trade winds direction — see page 6)
— NNE wind approach direction (less frequent trade winds)

 NE and E wind directions are also associated with the trade winds but are less frequent (see
page 6). Results for these directions were inferred from the results for the ENE and NNE wind
direction simulations

* Velocity contours are presented (see pages 7-10) along a horizontal cross-section taken at two
constant elevations (2 and 3 m) full scale over the average elevation of the Harbor Pointe
neighborhood to the West of Live, Work, Play Aiea.

*  Velocity magnitudes are normalized by the approaching wind speed that is not influenced by the
new development. Values of one would indicate wind speeds are the same as those in the
approaching trade winds. Value less than one indicate the relative reduction in the trade wind
speed.
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Honolulu Trade Winds Impact CFD Study Cpp

Key Results — Estimated Effects on the Harbor Pointe Neighborhood to the
West (see page 5 for area of study focus)

1) East Northeast (ENE) Trade Winds (most frequent direction of trade winds, occurring 38% of the time)

« The shielding effect of the proposed Live, Work, Play Aiea buildings is estimated to reduce the mean
wind speeds by approximately 10 to 50% (depending on location) averaging approximately 20%-
25% .

« The wind acceleration effect of the proposed Live, Work, Play Aiea buildings is estimated to increase
the mean wind speeds up to 30%, averaging approximately 10% -12 %. The acceleration effect is
confined to the ENE wind approach and is not observed for the NE, E or NNE wind approach
directions.

2) Northeasterly (NE) Trade Winds (second most frequent direction of trade winds, occurring 19% of the time)?

* The shielding effect (based on interpolation) is estimated to reduce wind speeds in the range of 0 to
25% averaging approximately 12.5% for the NE approach wind direction.

*  The wind acceleration- no effect see above.
3) Easterly (E) Trade Winds (third most frequent direction of trade winds, occurring 10% of the time )?!

« The shielding effect (based on extrapolation) is expected to be in the range of 0 to 50% (depending
on location) averaging approximately 25% for the E approach wind direction.

* The wind acceleration- no effect see above.
4) North Northeast (NNE) Trade Winds (fourth most frequent wind direction, occurring 4% of the time)

» The shielding effect is estimated to reduce wind speeds in the range of 0% to 20% averaging
approximately 10% for the NNE approach direction.

* The wind acceleration- no effect see above.

* Foot note 1) Results for these wind directions based on interpolation or extrapolation.
WIND ENGINEERING AND AIR QUALITY CONSULTANTS
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Honolulu Trade Winds Impact CFD Study

Site Plan of Area Modeled
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Honolulu Trade Winds Impact CFD Study

Wind Rose ‘

Honolulu International Airport (#22521) Wind Speed
1964 - 1990: Anemometer at 25 ft Direction (blowing from)
N
NNW NNE
[(®) Nw NE
O 50%
=
(T « Data Period: 1/1/64 — 12/31/90 WNW ENE
O + Calm Winds — 2.47%
CCD * Average Wind Speed — 4.89 m/s A
":'n,'.- -
w L@ == E
" m— + Total Count — 160701 hours ki
e
()
h
WIND SPEED
D (m/s)
swW SE [ ] ==180
Bl 20-160
Il o120
SSW SSE B so0-90
S | 3.0-80
| 05-30
Calms: 2.47%

WIND ENGINEERING AND AIR QUALITY CONSULTANTS

December 22, 2011 CPP Report R11-6132 Page 6



Honolulu Trade Winds Impact CFD Study

ENE Wind Approach Wlnd Direction
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Normalized velocity contours at a constant elevation of 2m over the surface of the neighborhood.
Normalizing velocity is speed that is not influenced by the new development
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Honolulu Trade Winds Impact CFD Study

ENE Wind Approach Wind Direction
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Normalized velocity contours at a constant elevation of 3m over the surface of the neighborhood.
Normalizing velocity is speed that is not influenced by the new development
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Honolulu Trade Winds Impact CFD Study

NNE Wind Approach Wind Direction
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Normalized velocity contours at a constant elevation of 2m over the surface of the neighborhood.
Normalizing velocity is speed that is not influenced by the new development
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Honolulu Trade Winds Impact CFD Study

NNE Wind Approach Wind Direction
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Normalized velocity contours at a constant elevation of 3m over the surface of the neighborhood.
Normalizing velocity is speed that is not influenced by the new development
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Honolulu Trade Winds Impact CFD Study

Documentation
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Honolulu Trade Winds Impact CFD Study

Computational Domain

Computational Model
| * Model Scale 1:180

» Total model size approximately 7,500,000
fluid cells

* 6,000,000 cells in the core mesh
| » 1,500,000 cells in the extrusion layer
0 + Typical cell size:
Core Mesh 48 mm.
Terrain 12mm.
Buildings 1.5-6 mm.

» Extrusion Layer Thickness: 1 mm
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Honolulu Trade Winds Impact CFD Study

Boundary Conditions ENE Approach (Boundaries Appropriately
Rotated for the NNE Approach)

Inlet
U=10m/s*(Z/0.056m)**0.21

Domain Size
e Turntable — 300 m Radius
* Virtual Wind Tunnel — 1500 m Radius

, (CFD Model purposes only)
e N
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Honolulu Trade Winds Impact CFD Study

Material Properties

FLUID Property Value
Density (kg/m3) 1.205
Molecular Weight (g/mole) 28.96
Air Viscosity (kg/ms) 1.81e-05
Specific Heat (J/kg °K) 1006
Thermal Conductivity (W/m °K) 0.02637
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Honolulu Trade Winds Impact CFD Study

Analysis Setup

ANALYSIS FEATURE METHOD
Time Domain Steady-State
Density Constant

k-& (Low-Reynolds Number

Turbulence
Hybrid Wall Functions)
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BIOLOGICAL RESOURCES SURVEY AND ASSESSMENT
for the
AIEA ZONE CHANGE PROJECT

KALAUAO, EWA, OAHU, HAWAII

by:

Robert Hobdy
Environmental Consultant
Kokomo, Maui
January 2011

Prepared for:
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AIEA ZONE CHANGE
KALAUAO, EWA, OAHU, HAWAII

INTRODUCTION

The subject property lies on 14.99 acres of open urban land in Kalauao, TMK 9-8-13:013.
Its northeast boundary is Moanalua Road, its southeast boundary is Kaonohi Street, and its
south and west boundaries are developed urban properties (see Figure 1). This biological
resources survey was initiated in response to environmental requirements of the rezoning
process.

SITE DESCRIPTION

This property lies on gently sloping land that is nearly entirely paved with asphalt with two
small structures in the center. Elevations range from 40 feet to 100 feet above sea level. Soils
are deep, well-drained, and of alluvial origin. They consist of Waipahu and Lahaina silty clays
(Foote et al, 1972). Rainfall averages 30 inches per year with most falling between November
and April (Armstrong, 1983). The only vegetation on the property is situated along its
perimeters and consists of scattered trees, grasses and weedy growth.

BIOLOGICAL HISTORY

This general area formerly had a fairly dense population of Hawaiians who grew kalo in the
nearby fertile stream bottoms and fished in Pearl Harbor. Following World War 11 the area
became urbanized. The property was converted to a large drive-in movie operation which
operated for several decades. Since the drive-in went out of business the site has been largely
vacant with part time use for weekly swap meets and vehicular parking. The expanse of asphalt
affords little space for any significant plant or animal life, and the diversity of species and their
total numbers are low. Little remains of the original plant and animal species and their habitats.



SURVEY OBJECTIVES

This report summarizes the findings of a flora and fauna study of the Aiea zone change
property (TMK 9-8-13:013) that was conducted in January 2011. The objectives of the survey
were to:

1. Document what plant and animal species occur on the property or may
likely occur in the existing habitat.

2. Document the status and abundance of each species.

3. Determine the presence or likely occurrence of any native flora and fauna,
particularly any that are Federally listed as Threatened or Endangered. If such
occur, identify what features of the habitat may be essential for these species.

4. Determine if the project area contains any special habitats which if lost or
altered might result in a significant negative impact on the native flora and
fauna in this part of the island.

5. Note which aspects of the proposed development pose significant concerns for
plants or for wildlife and recommend measures that would mitigate or avoid
these problems.

BOTANICAL SURVEY REPORT
SURVEY METHODS

A walk-through botanical survey was used to cover this approximately 15 acre property. All
representative habitats were examined including grasslands, brush, trees and disturbed areas.
Notes were made on species present, abundance, distribution and status. Close attention was
given to ascertaining whether any native Hawaiian plants or Endangered species were present.

DESCRIPTION OF THE VEGETATION

The vegetation on this property forms a narrow ring around this mostly paved area. It
consists mostly of grasses and herbaceous weeds with a few scattered trees and shrubs. The
four most common species include: Guinea grass (Megathyrsus maximus), buffelgrass
(Cenchrus ciliaris), (Calyptocarpus vialis) no common name and red ‘ilima (Sida ciliaris).

A total of 69 plant species were recorded during the survey. Of these 15 species were
ornamental plants and 5 species were food plants that were being cultivated. Just one common
indigenous native species was found, ‘uhaloa (Waltheria indica). ‘Uhaloa is common
throughout the lowlands of Hawaii and is found throughout the tropics worldwide.



DISCUSSION AND RECOMMENDATIONS

The little vegetation that does grow on this property is dominated by non-native species.
Just one common, indigenous species, the ‘uhaloa was found. ‘Uhaloa is of no particular
conservation concern. No federally designated Endangered or Threatened plant species
(USFWS, 2009) were found, nor were any that are candidates for such status seen. No such
species are known to occur in the vicinity of this property in this urban environment. No special
native plant habitats were found here either.

This property lies half way between Waimalu Stream and Kalauao Stream and is about a half
mile distant from both of them. It is not situated in any gullies or depressions and no water
accumulates here. The soils are deep, well-drained silty clays that lie on gently sloping land.
This site has no observable wetland characters and is an upland site in every way.

Because the vegetation on this property and in the surrounding urban neighborhood is
dominated by common non-native plants, and because there are no rare or protected native
species in or near this area, there is little of botanical concern with regard to this property.
Redevelopment of the property is not expected to have a significant negative impact on the
botanical resources in this part of O’ahu.

No special recommendations with reference to plants are deemed appropriate or necessary.



PLANT SPECIES LIST

Following is a checklist of all those vascular plant species inventoried during the field
studies. Plant families are arranged alphabetically within each of two groups: Monocots and
Dicots. Taxonomy and nomenclature of the flowering plants (Monocots and Dicots) are in
accordance with Wagner et al. (1999) and Staples & Herbst, (2005).

For each species, the following information is provided:

1. Scientific name with author citation.

2. Common English or Hawaiian name.

3. Bio-geographical status. The following symbols are used:

endemic = native only to the Hawaiian Islands; not naturally occurring anywhere
else in the world.
indigenous = native to the Hawaiian Islands and also to one or more other
geographic area(s).
non-native = all those plants brought to the islands intentionally or accidentally
after western contact.
polynesian = brought by the Hawaiians during Polynesian migrations.

4. Abundance of each species within the project area:

abundant = forming a major part of the vegetation within the project area.
common = widely scattered throughout the area or locally abundant within a
portion of it.
uncommon = scattered sparsely throughout the area or occurring in a few small
patches.
rare = only a few isolated individuals within the project area.



SCIENTIFIC NAME

DICOTS

ARACEAE (Aroid Family)

Colocasia esculenta (L.) Schott
ASPARAGACEAE (Asparagus Family)
Cordyline fruticosa (L.) A. Chev.
COMMELINACEAE (Spiderwort Family)
Commelina benghalensis L.
CYPERACEAE (Sedge Family)
Cyperus gracilis R. Br.

Cyperus rotundus L.

MUSACEAE (Banana Family)

Musa acuminata x balbisiana Colla
POACEAE (Grass Family)

Bothrichloa bladhii (Retz.) S.T. Blake
Bothriochloa pertusa (L.) A. Camus
Cenchrus ciliaris L.

Cenchrus echinatus L.

Chloris barbata (L.) Sw.

Cynodon dactylon (L.) Pers.

Digitaria insularis (L.) Mez ex Ekman
Eleusine indica (L.) Gaertn.

Eragrostis amabilis (L.) Wight & Arnott
Eragrostis pectinacea (Michx.) Nees
Megathyrsus maximus (Jacg.) Simon & Jacobs
Melinis repens (Willd.) Zizka
ACANTHACEAE (Acanthus Family)

Asystasia gangetica (L.) T. Anderson

COMMON NAME STATUS ABUNDANCE
taro, kalo Polynesian rare

ti, ki Polynesian rare

hairy honohono non-native uncommon
McCoy grass non-native rare

nut sedge non-native uncommon
banana non-native rare
---------------- non-native uncommon
pitted beardgrass non-native rare
buffelgrass non-native common
common sandbur non-native uncommon
swollen fingergrass non-native uncommon
Bermuda grass non-native uncommon
sourgrass non-native uncommon
wiregrass non-native uncommon
Japanese lovegrass non-native rare
Carolina lovegrass non-native uncommon
Guinea grass non-native common
Natal redtop non-native rare
Chinese violet non-native uncommon




SCIENTIFIC NAME

AMARANTHACEAE (Amaranth Family)

Alternanthera caracasana Kunth
Alternanthera pungens Kunth
Amaranthus viridis L.
APOCYNACEAE (Dogbane Family)
Plumeria rubra L.

ARALIACEAE (Ginseng Family)
Polyscias fruticosa (L.) Harms
Polyscias guilfoylei (W.Bull) L.H. Bailey
ASTERACEAE (Sunflower Family)
Bidens alba (L.) DC.

Calyptocarpus vialis Less.

Emilia fosbergii Nicolson

Emilia sonchifolia (L.) DC.

Sonchus oleraceus L.

Sphagneticola trilobata (L.) Pruski
Tridax procumbens L.
BIGNONIACEAE (Bignonia Family)
Spathodea campanulata P. Beauvois

Tabebuia heterophylla A. P. de Candolle

CONVOLVULACEAE (Morning Glory Family)

Ipomoea aquatica Forsskal
Ipomoea batatas (L.) Lamarck
Ipomoea horsfalliae J.D. Hooker
Ipomoea obscura (L.) Ker-Gawl.
Ipomoea triloba L.

CUCURBITACEAE (Gourd Family)

COMMON NAME STATUS ABUNDANCE
mat chaff flower non-native rare

khaki weed non-native rare
slender amaranth non-native rare
plumeria non-native rare
parsley panax non-native rare

panax non-native uncommon
---------------- non-native rare
--------------- non-native common
red pualele non-native rare

violet pualele non-native rare
pualele non-native rare
wedelia non-native rare

coat buttons non-native uncommon
African tulip tree non-native uncommon
pink tecoma non-native rare

ong choi non-native rare

uala, sweet potato Polynesian rare

Kuhio vine non-native rare
------------------- non-native uncommon
little bell non-native rare



SCIENTIFIC NAME

Coccinea grandis (L.) Voigt
EUPHORBIACEAE (Spurge Family)
Euphorbia hirta L.

Euphorbia hypericifolia L.

Euphorbia prostrata Aiton

Euphorbia thymifolia L.

Manihot esculenta Crantz

FABACEAE (Pea Family)

Cassia x nealiae H.S. Irwin & Barneby
Desmanthus pernambucanus (L.) Thellung
Indigofera hendecaphylla Jacq.
Leucaena leucocephala (Lam.) de Wit
Macroptilium atropurpureum (DC.) Urb.

Pithecellobium dulce (Roxb.) Benthe.
Prosopis pallida (Humb.& Bonpl. ex Willd.)
Kunth

MALVACEAE (Mallow Family)
Hibiscus rosa-sinensis L.

Malva parviflora L.

Malvastrum coromandelianum (L.) Garcke
Sida ciliaris L.

Sida spinosa L.

Waltheria indica L.
MORACEAE (Mulberry Family)
Ficus elastica Hornemann

Ficus microcarpa L. fil.
MYRTACEAE (Myrtle Family)

Melaleuca quinquenervia (Cav.) S.T. Blake

COMMON NAME STATUS ABUNDANCE
ivy gourd non-native uncommon
hairy spurge non-native uncommon
graceful spurge non-native rare
prostrate spurge non-native rare
---------------- non-native uncommon
cassava, manioc non-native rare
rainbow shower non-native uncommon
slender mimosa non-native rare
creeping indigo non-native rare

koa haole non-native uncommon
siratro non-native rare
‘opiuma non-native uncommon
kiawe non-native rare
Chinese hibiscus non-native rare
cheese weed non-native rare

false mallow non-native uncommon
red ‘ilima non-native common
prickly sida non-native rare
‘uhaloa indigenous uncommon
India rubber tree non-native rare
Chinese banyan non-native rare
paperbark non-native rare




SCIENTIFIC NAME

Syzygium cumini (L.) Skeels
NYCTAGINACEAE (Four-o'clock Family)
Boerhavia coccinea Mill.

Bougainvillea spectabilis Willd.
OLEACEAE (Olive Family)

Ligustrum japonicum Thunberg
PLANTAGINACEAE (Plantain Family)
Plantago lanceolata L.
PORTULACACEAE (Purslane Family)
Portulaca oleracea L.

SOLANACEAE (Nightshade Family)
Cestrum nocturnum L.

Solanum lycospersicum L.

COMMON NAME STATUS ABUNDANCE
Java plum non-native uncommon
scarlet spiderling non-native uncommon
bougainvillea non-native uncommon
Japanese privet non-native rare
narrow-leaved

plantain non-native rare
pigweed non-native uncommon
night-blooming

jasmine non-native rare

cherry tomato non-native rare




FAUNA SURVEY REPORT
SURVEY METHOD

A walk-through fauna survey method was used in conjunction with the botanical survey. All
parts of the property were covered. Observations were made with the use of binoculars and
notes were made of species, distribution, abundance and signs of tracks, feeding, droppings and
vocalizations. In addition, an evening survey was made to look for the possible presence of the
Endangered Hawaiian hoary bat (Lasiurus cinereus semotus).

MAMMALS

No mammals of any kind were observed within the property during two site visits. While
this habitat, within a largely urban setting, is not ideal for mammalian wildlife, it is still suitable
for such animals as mice (Mus domesticus), rats (Rattus spp.), mongoose (Herpestes
auronpunctatus) and the occasional feral cat (Felis catus). Mice and rats feed on seeds, fruits
and herbaceous vegetation while mongoose and cats would prey on these rodents and birds.

A special effort was made to look for the native Hawaiian hoary bat which is a federally
listed Endangered species. An evening survey was conducted using both visual and electronic
techniques. When present in an area these bats are clearly visible in the glow of twilight as they
forage for insects that become active during evening hours. In addition a bat detecting device
(Batbox 111D) was used, set to the frequencies of 27,000 to 28,000 hertz at which these bats are
known to echolocate. No evidence of presence of Hawaiian hoary bat was detected.

BIRDS

Diversity of birdlife was low due to the highly altered nature of the environment. Only non-
native species were observed during two site visits. Common species included the rock dove or
pigeon (Columba livia), zebra dove (Geopelia striata), house finch (Passer domesticus) and the
common myna (Acridotheres tristis).

A few other non-native birds may also occasionally use this property. The habitat, however,
is not suitable for O’ahu’s native forest birds which are presently restricted to good quality
native forests at higher elevations. The habitat is also not suitable for native seabirds such as
the Endagered ‘ua’u (Pterodroma sanwichensis) and the Threatened ‘a’o (Puffinus newelli)
which nests in dense, wet fern shrubland near the summits of the mountains.



REPTILES

No reptiles were observed during the survey. However, one or more species of introduced
geckos or skinks could utilize this habitat.

INSECTS

Insect diversity was also low due to the altered nature of most of the habitat. Just six non-
native species were observed during two site visits. Neither the habitat nor the presence of any
suitable host plant species makes the project area attractive for any native insects and none were
seen. The only insect species that was common was the dung fly (Musca sorbens).

MOLLUSKS

No mollusk species were seen during the survey. Only the non-native African snail
(Achatina fulica) and the cannibal snail (Euglandina rosea) are likely to occur here.

DISCUSSION AND RECOMMENDATIONS

No native mammals, birds, or insects were seen during the course of the survey. No
federally designated Endangered or Threatened mammal, bird, reptile, insect, or mollusk species
(USFWS, 2009) were found, nor were any that are candidates for such status seen. All species
observed were common, non-native species that are of no special environmental interest or
concern. No special fauna habitats occur on or around this small urban property. No Critical
Habitat for any Endangered animal species is designated within the project area or its vicinity.

It is determined that the redevelopment of this property will not have a significant negative
impact on the fauna resources in this part of O’ahu.

It is recommended, however, that any outdoor lighting associated with the redevelopment of
this property be hooded to direct the light downward. This will prevent these bright lights from
disorienting night-flying seabirds which could crash and be injured or killed.



ANIMAL SPECIES LIST

Following is a checklist of the animal species inventoried during the field work. Animal
species are arranged in descending abundance within two groups: Mammals and Birds. For
each species the following information is provided:

1. Common name
2. Scientific name
3. Bio-geographical status. The following symbols are used:

endemic = native only to Hawaii; not naturally occurring anywhere else
in the world.
indigenous = native to the Hawaiian Islands and also to one or more
other geographic area(s).

migratory = bird species that spend the fall and winter months in Hawaii and the

spring and summer months breeding in the arctic.
non-native = all those animals brought to Hawaii intentionally or

accidentally after western contact.

4. Abundance of each species within the project area:

abundant = many flocks or individuals seen throughout the area at all

times of day.
common = a few flocks or well scattered individuals throughout the
area.
uncommon = only one flock or several individuals seen within the
project area.

rare = only one or two seen within the project area.



COMMON NAME
MAMMALS (none)
BIRDS

Rock dove, Pigeon
Zebra dove

House sparrow
Common myna
Red-vented bulbul
Spotted dove

Orange-cheeked waxbill

SCIENTIFIC NAME

Columba livia Gmelin
Geopelia striata L.

Passer domesticus L.
Acridotheres tristis L.
Pycnonotus cafer L.
Streptopelia chinensis Scopoli

Estrilda melpoda vieillot

STATUS

non-native
non-native
non-native
non-native
non-native
non-native

non-native

ABUNDANCE

common
common
common
common
uncommon
uncommon

rare



COMMON NAME SCIENTIFIC NAME
REPTILES (none)

INSECTS

DIPTERA (Flies)

CALLIPHORIDAE (Blow Fly Family)

Bluebottle fly

MUSIDAE (Housefly Family)
Dung fly Musca sorbens wiedemann
HYMENOPTERA (Bees & Wasps)

APIDAE (Honey Bee Family)
Sonoran carpenter bee Zylocopa sonorina Smith
LEPIDOPTERA (Butterflies & Moths)

LYCAENIDAE (Gossamer-winged Butterfly Family)
long-tailed blue butterfly Lampides boeticus L.
PIEIDAE (White & Sulphur Butterly Family)

large orange sulphur butterfly Phoebis agarithe Boisduval
ODONATA (Drangonflies & Damselfies)
LIBELLULIDAE (Skimmer Family)

scarlet skimmer Crocothemis servilia Drury

Calliphora vicina Robineau-Desvoidy

STATUS

non-native

non-native

non-native

non-native

non-native

non-native

ABUNDANCE

rare

common

uncommon

uncommon

uncommon

rare
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Section 1 Imtroduction

1.1 Project Background

Cuitural Surveys Hawai‘i, Inc. was contracted by the Robertson Properties Group to prepare
this archaeological study primarily for the purpose of helping assess the parcel’s suitability for
purchase. The present study area was a well-known drive-in between approximately 1962 and
1998. The parcel, that appears to be zoned *“B-2 Community Business District” would appear to
be less than fully utilized in its present capacity as the location for a swap meet. Development
plans are not known by us at this time.

1.2 Scope of Work

This study was not intended to meet the requirements of an inventory-level survey per the
rules and regulations of the State Historic Preservation Division SHPD; Department of Land and
Natural Resources, State of Hawai‘i). However, the level of work would be sufficient to address
site types, locations, and allow for future work recommendations if appropriate. The literature
review and field inspection are to include a report detailing research methods and any finds. The
agreed upon scope of work is as follows:

Scope of Work

1. Historical research to include study of archival sources, historic maps, Land Commission
Awards and previous archaeological reports to construct a history of land use and to
determine if archaeological sites have been recorded on or near this property.

2. Field inspection of the project area to identify any surface archaeological features and to
investigate and assess the potential for impact to such sites. This assessment will identify
any sensitive areas that may require further investigation or mitigation before the project
proceeds.

3. Preparation of a report to include the results of the historical research and the fieldwork
with an assessment of archaeological potential based on that research, with
recommendations for further archaeological work, if appropriate. It will also provide
mitigation recommendations if there are archaeologically sensitive areas that need to be
taken into consideration.

1.3 Environmental Setting

1.3.1 Natural Environment

The project lands consist of approximately 13.980-acres corresponding to the former
Kamehameha Drive-In location on the southwest corner of Moanalua Road and Kaonohi Street
located in the traditional Hawaiian land division of Kalauao Ahupua‘a, ‘Ewa District O‘ahu. The
project area lies between Pearl City to the northwest and Aiea to the southeast in a general
vicinity known as Waimalu. Waimalu Stream lies approximately 0.7 km to the west and Kalauao

Archaeological Literature Review and Field Check for the Kamehameha Drive In Lands, Kalauao , “Ewa, O“ahu 1

TMK: [1] 9-8-013:013 & 015



Caultural Surveys Hawai‘i Job Code: KALAU 3 Introduction

Stream lies approximately 0.7 km to the east. The East Loch of Pearl Harbor is only 400 m to the
south.

The project area lies on the seaward brow of 2 low but pronounced bluff some 40-to 80 feet
above sea level. The steepness of the slope just to the south (east loch of Pearl Harbor) suggests a
marine terrace perhaps created during the Waimanalo (plus 7.5 m) stand of the sea (Macdonald
et al, 1983:426). The soils within the project area are shown in soil survey maps (Foote et al.
1972) to be predominantly Lahaina silty clay 3 to 7 percent slopes (LaB) on the north and west
sides and Waipahu silty clay 6 to 12 percent slopes (WzC) on the southeast side. A small area of
Lahaina silty clay 7 to 15 percent slopes (LaC) appears to lie at the extreme east corner of the
project area and a small area of Honouliuli clay 0 to 2 percent slopes (HxA) lies in the southwest
corner. The Lahaina series consists of dark reddish-brown well-drained soils on uplands
developed in material weathered from basic igneous rock. Permeability is moderate and runoff is
slow to medium. The Waipahu series consists of well-drained soils on marine terraces with the
WzC soils having moderately slow permeability and slow or very slow runoff,

The project area receives between 800 and 1,0000 mm (31 to 39 inches) of rain per year
(Giambelluca et al. 1986) with most coming in with the prevailing trades out of the northeast in
the winter months.

1.3.2 Built Environment

The former Kamehameha Drive-In is understood to have been built in 1962 and is first shown on
a 1968 Defense Mapping Agency map (see Figure 10). The Kamehameha Drive In is understood to
have closed as a Drive-In Theater in 1998. The Kam Swap Meet started circa 1976. The Kam Swap
meet is run by the California based Pacific Theatres that runs some seven swap meet businesses (all
the rest are in California). Since 1998 the land has been primarily used for a swap meet with vendors
and the public paying admission four days a week (Wednesday and Friday through Sunday).

The land is a vast expanse of pavement as appropriate to a former drive-in theatre. The
majority of the project land slopes gently to the south with a relatively steep drop on the
southeast (Kaonohi Sireet) and southwest sides. In the center of the parcel are a small one story
building understood as a 5,100-square-foot commercial building built in 1961 and used as a
restaurant for drive-in movie patrons and a small, 1,440-square-foot two-story building built in
1979 with adjacent covered area used as a projection booth. A 10-foot wide easement for
underground communication lines (TMK: 9-8-13:15; 617 square feet lies near the seaward edge
of the parcel. '

The project area lies midway between the H-1 Freeway inland and Kamehameha Highway on
the coast. The Westridge Shopping Center and the large Pearl Ridge Shopping Center complex
lie just to the southeast.

Archasological Liferature Review and Field Check for the Kamehameha Drive In Lands, Kalauac , ‘Ewa, O‘ahu 2
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Figure 1. U.S. Geological Survey quad map showing project area
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Figure 4. Aerial photograph showing Kamehameha Drive In (center) The large water cress farm
just to the southeast abutting the inland side of Kamehameha Highway was an area of
very intensive pond field taro cultivation and residence in traditional Hawaiian times
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Section 2 Background Research

The project lands are located in the traditional Hawaiian /7 of Kaonchi in the land division of
Kalauao Ahupua‘a, ‘Ewa District O‘ahu that lies between Waimalu Ahupua‘a to the northwest
and Aiea Ahupua‘a to the southeast.

2.1 Traditional and Historical Background
2.1.1 Mythologieal a_nd Traditional Accounts

The name Ka-lau-ao

The name Ka-lau-ao means "the multitude of clouds” (Pukui et al. 1976). A different meaning
is suggested in a Chant for Kiali ‘i (Fornander Volume IV:400) where the ahupua‘a of ‘Ewa are
enumerated (many with false etymologies) and we find the phrase “E ala kdua ua au-e — o
Kalauao (Let us arise, it is daylight — at Kalauao)” a play on the words “arise” (alg) and
“daylight” (a0)

The Works éf the Chiefess Kalamanu‘ia at Kalauao

McAllister (1933:103) makes reference to three archaeological sites in the ahupua‘a of
Kalauao. All three (McAllister site 108 Loko Paaiau fishpond, site 109 Loko Opu fishpond, and
site 110 Kiki‘iahu) are connected with Kalamanu‘ia, a chiefess and mo7 of O‘abu, 10
generations before Ka‘ahumanu (16th century according to Kame‘elehiwa 1992:80). She lived
most of the time in Kalauao, following in her mother’s (Kukaniloko’s) footsteps. No foreign or
domestic wars appear to have occurred during her reign (Fornander ). The foundation of her
houses (Site 110) stood in Kalauao until recent [1933] times (McAllister 1933). Kalamanu‘ia
was credited with having built the fishponds of Kapaakea in Waimalu, and Opu (Site 109), and
Paajau (Site 108) in Kalauao along Pearl Harbor.

The Kahuawai Bathing Place of Chiefs at Kalanao

Hawaiian language newspapers give us accounts of a bathing place reserved for ali i named
Kahuawai at Kalauao.

Here is another thing. I went to see the diving place of the chiefs where they used
to bathe. It is very close to the pump at Kalauao. It is cemented and deep. The
name of this pool is Kahuawai. On the eastern side are some taro patches that are
somewhat like ponds. They were deep in the olden days and these were the taro
patches owned by Kaho, in which he planted all the time. (W. K. Apuakehau Ka
Nupepa Kuokoa July 18, 1919)

Kahuawai was a noted bathing place since ancient times and was guarded so that
any one did not bathe in it except the chiefs. Later it was used by all.
Kakuhihewa’s daughters and the hero Kalelealuaka (their husband) bathed in this
pool. Kaeokulani, the chief of Kaua‘i also bathed here when he came to war here

Archaeological Literature Review and Figld Check for the Kamehameha Drive In 7
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on O‘ahu. He was killed at Kuki‘iahu, Many visitors from Hawai‘i to Kaua‘i that
came to see this pool and it was well known to ‘Ewa’s inhabitants. (Kachuiki
Mano o Pu‘uloa Ke Au Hou December 21, 1910 Place Names O‘ahu) '

They went to the taro patches of Aiea, up the plain of Kuki‘iahu, below the road
where Ka‘eo, chief of Kaua‘i, was killed by Kalanikiipule. From there they went
along the taro patches on the upper side of Kohokaho, til they came to Kahuewali,
a little waterfall. A little way above it was a spring, a place where travelers sat and
rested. They went up a little way to a small plain and ascended the low cliff of
Waimalu and went along between the taro patches of that land (“Nahunahuna no
ka Mo ‘olelo Hawai ‘", Kuokoa January 1, 1870 [see also ‘I‘'T 1959:95

The location of the bathing place called Kahuawai is unclear but it was almost certainly well east
(outside) of the present project area.

The Story of the Heavy Sleeper Opelemoemoe of Kalauao

Fornander relates an account of a resident of Kalauao akin to the story of Rip Van Winkle.

Opelemoemoe made his home at Kahuoi in Kalauao. He had the strange power of
being able to sleep days and months on end only being awakened by thunder.

- One day he left Kalauao and went to Pu‘u Kapolei where he fell asleep. Two men
from Kaua‘i looking for a human sacrifice found him and took him to Pokai in
Wai‘anae where their canoes were moored and from there to Kauva‘i. There he
was placed on the altar as a sacrifice and left. Eventually a thunder storm woke
him. He then married and settled on Kaua‘i for some time. Finally he decided to
return to his home in Kalauao. Before leaving he gave his spear to his wife and
said that if she bore a son to name him Kalelealuaka.

The son grew up as a mischievous boy. His mother at last told him who his father
was and he came to Kalauao where they were reunited. Fornander Collection
Volume V Part 1 p. 168)]

Traditional Agriculture at Kalauao

Handy describes the settlement of the ahupua‘a as follows: "The lowlands were all formerly
terraces irrigated from Kalauao stream, but Kalauao Gulch was too narrow to have terraces
inland. By the 1930s most of the lowlands were in cane or bananas" (Handy 1940:81).

2.1.2 Early Historic Period

The Battle of ‘Ewa

The Hawaiian historian Samuel M. Kamakau gives the following account of a battle in the
vicinity of the present project area fought in 1794.

Archaeological Literature Review and Field Check for the Kamehameha Drive In 8
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A battle was fought on the plains of Pu‘unahawele in which some foreigners were
killed by Mare Amara. Natives also fell, and Kalanikiipule was forced to retereat.
Some six days later another battle was fought in which Ka‘eo was again
victorious. This gain he followed up by approaching further upon ‘“Ewa, hoping to
push on to Waikiki which was at that time the center of government. On
December 12, 1794, a great battle was fought on the ground of Kalanimanuia
between Kalauao and ‘Aiea in ‘Ewa. The heights of Kuamo‘o, Kalauao, and
‘Aiea were held by the right wing of Kalanikiipule’s forces commanded by a
warrior named Koa-lau-kani; the shore line of Malie [was held] by the left wing
under the command of Ka-mohomoho, Kalanikiipule himself with the main army
held the middle ground between ‘Aieas and the taro patches; Captain Brown’s
men were in boats guarding the shoreline. Thus surrounded Ka‘eo found his men
fighting at close quarters and cut off by Koa-lau-kani between Kalauao and
Kuamoo‘o, he was hemmed in on all sides and compelled to meet the onset,
which moved like the ebb and flow of the tide. Shots from guns and cannon,
thrusts of the sword and spear fell upon his belpers. Ka‘eo with six of his men
escaped into a ravine below ‘Aiea and might have disappeared there had not the
red of his feather cloak been seen from the boats at sea and there shots drew
attention to those on land, Hemmed in from above, he was killed fighting bravely.
His wives were killed with him, and his chiefs and warriors. This war called
Kuki‘iahu, was fought from November 16 to December 12, 1794 at Kalauao in
‘Ewa. (Kamakau 1961:169)

Fornander gives much the same account

During the first decades of the 19th century, western visitors begin to describe the ‘Ewa
landscape above Pearl Harbor as it had been developed by the Hawaiians by the early decades of
western contact. Archibald Campbell, travelling through ‘Ewa in 1809, recorded:

We passed by footpaths winding through an extensive and fertile plain, the whole
of which is in the highest state of cultivation. Every stream was carefully
embanked, to supply water for taro beds. Where there was no water, the land was
under crops of yams and sweet potatoes. The roads and numerous houses are
shaded by cocoa-nut trees, and the sides of the mountains are covered with wood
to a great height. {(Campbell 1967:103)

The botanist F.J.F. Meyen, visiting in 1831, confirms the profusion described by Campbell:

At the mouth of the Pearl River the ground has such a slight elevation, that at high
tide the ocean encroaches far into the river, helping to form small lakes which are
so deep, that the long boats from the ocean can penetrate far upstream. All around
these water basins the land is extraordinarily low but also exceedingly fertile and
nowhere else on the whole island of Oahu are such large and continuous stretches
of land cultivated. The taro fields, the banana plantations, the plantations of sugar
cane are immeasurable. (Meyen 1981:63)

A contrasting picture of ‘Ewa is recorded in the missionary William Ellis' description from
1823-24 of the ‘Ewa lands away from the coast:

Archaeologicel Literature Review and Field Check for the Kamehameha Drive In 9
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The plain of Eva is nearly twenty miles in length, from the Pearl River to
Waiarua, and in some parts nine or ten miles across. The soil is fertile, and
watered by a number of rivulets, which wind their way along the deep water-
courses that intersect its surface, and empty themselves into the sea. Though-
capable of a high state of improvement, a very small portion of it is enclosed or
under any kind of culture, and in travelling across it, scarce a habitation is to be
seen. (Ellis 1963:7) '

Censuses taken by Protestant missionaries throughout the Hawaiian Islands beginning in
1831 provide the earliest record of the size of the native population after the first decades of
western contact. In the 1831-32 census of O‘ahu, a population of 4,015 was recorded within the
‘Ewa district. Four years later, in 1836, the ‘Ewa population had dropped to 3,423 (Schmitt
1973: 9,36).

2.1.3 Mid- to late-1800s

In the Mahele land division of 1848 and the subsequent Kuleana Act a total of 54 Land
Commission Awards (LCAs) were granted to a total of 38 people (several individuals were
granted more than 1 award) within Kalauao Ahupua‘a. Virtually all (possibly all) of the
commoner (kuleana) Land Commission Awards were located within 500 m of the coast well
seaward of the present Moanalua Road

The largest land holding in Kalauao (LCA 5524; 1603 acres) went to Laura Konia the ninth
largest land-holder in the Kingdom. She: “was a daughter of Pa‘uli Ka“dleiokd, reputed po ‘olua
son of Kamehameha [ and Kalanigpu‘u by Kanekapolei (Kame‘eleihiwa 1992:228) Thus she was
either a granddaughter or grandniece of Kamehameha the Great. She received 22 ahupua ‘a-sized
lands of which she relinquished 11 back to the Kingdom by way of taxes. The fact that she
retained her Kalauao lands suggests she may bave regarded them as particularly good lands. The

present project area is understood as having been entirely within her holdings with no commoner
LCAs.

The second largest landholder at Kalanao was John Meek, an important merchant involved in
the sandalwood trade, who was awarded a long narrow strip of 1300 acres on the east (opposite)
side of Kalauao Ahupua‘a. (Kuykendall 1938:435). Little data is supplied in association with
Meek’s claim but it appears he resided there (at least part-time) from 1824 to 1853. The Native
Register account supporting his Kalanao lands claim is given below: '

Archacological Literature Review and Field Check for the Kamehameha Drive In 10
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N.R. 768v3 No. 591, John Meek, Parcel 6

I, Kamehameha III, the King of the Hawaiian Islands, do hereby give a certain
parcel of land, bounded as follows: The stream in the middle of Kalauao is the
boundary on the west, there also it adjoins the leased land of John Meek. The
division between Kalauao and Aiea is the boundary on the east. The highway is
the makai boundary and the mountain is the mauka boundary. The length
measured from the highway is one hundred and ninety six fathoms. To Joln Meek
and his heirs born under the King of Hawaii and living in these islands. This land
shall not be conveyed to a foreigner, nor shall spirit be distilled or vended on said
land, but he shall live on it in righteousness under the law of the land. In witness
whereof I set my hand in Honolulu on this day.

KAMEHAMEHA III (seal)

The Foreign Testimony account supporting John Meek’s Kalauao lands claim is given below:

F.T. 468v3 No. 591, John Meek, July 11th, 1853, Sec. 6 part 1 Chief Justice Lee,
states that he called this day on His Majesty, the King, with the Grant presented
by claimant for the land called "Kalauao™" and that His Majesty reaffirmed the said
grant and stated that it was executed some time in the year 1839.

John Ii, sworn by the Word of God and stated, ... 3. "There is another (land) at
Kalawao in Ewa. Kamehameha had given (land) in the year 1824 and residence
was since then to the present time...

Only one other land award at Kalauao was greater than 5 acres, LCA 5365 awarded to
Colonel William Stevens. His claim follows:

No. 5365, K.U. Giwini /William Stevens/ February 2, 1848 N.R. 44-45v5 To the
Honorable and Esteemed Land Commissioners, Greetings: I, Colonel William
Stevens, have thought of telling you correctly of my claim for land, in accordance
with the law which designated Ministers for the Government and which says for
claimants to petition for their land claims. Therefore, I hereby petition for my land
claim which was from King Kamehameha III, as follows: Paajau ‘Ili in the
Ahupua‘a of Kalauao, Ewa, Island of Oahu, described as follows: North,
Kauapooli and Keahua, along the Muliwai, south, the edge of the sea of Kapaeli
and the edge of the sea of Kapuai, east, Kauapoi and the kula from thence to the
far upland of the pali of Koolau, south, the edge of the kula of Aiea, north, the

. edge of the kula of Kalauao. The nature of the kula on the west of Paaiau, is that
the people must wade in the sea outside the western boundary of this ‘ili. Colonel
William Stevens N.T. 428v10 No. 5365, Wm. E. Stevens (he is UK. Guvini)
Wm. Stevens land distribution. Paaiau ‘Ili for Kalanao, Ewa, Oahu [Kalauao]
True Copy Honolulu, 11 November 1854 A.G. Thurston, Chief Clerk [Award
5365; R.P. 5687; Paaiau Kalauao Ewa; 1 ‘ap.; 62.15 Acs]

Archacological Literature Review snd Field Check for the Kamehameha Drive In 11
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Table. 1. Land Commission Awards within Kalauao Ahupua‘a

%’%

501 | John Meek Kélgluao 1300 acres
2494 Julia Kekoa | Kaonohi 4.538 4
(Kekou)

5365 Wm. Stevens Paaiau ' 62.15 acres 1

5524 L. Konia Kaonohi 1603 acres 1

5576 Kuawahie Kaonohi 0.38 acres (incl | 3
LCA 9313)

5577 | Kamakahiki Kaonohi 1.12 acres (incl |2
LCA 9354) :

5581 Kalaimanuia Kaonohi 0.58 acres 2

5583 Kauwaole Kaonohi 1.332 acres (incl
LCA 9303)

5651 Kaumiumi Kaonohi 0.125 acres (with | 1
L.CA 9382)

5669 Kupihea Paaiau 0.62 acres (incl |2
LCA 5839 &
9346)

5817 Kamoku Kaonohi 0.99 acres

5839 Kupihea Paaiau 0.62 acres (incl
LCA 5669 &
9346)

5840 Kuohao Kaonohi 1.32 acres (incl | 2
LCA 9308)

5844 Puleonui Kaonohi 0.758 acres (incl | 1
LCA 9350)

5878 Kukiiahu Paaiau 2.043 acres (incl | 3
LCA 9311 &
9342)

5888 Kapua Paaiau 0.53 acres (incl |2
LCA 9347)

5906 Pupue Kaonohi 0.84 acres (incl | 2
LCA 9307)

5910 Piko Kaonohi 1.07 acres (incl | 1

Archaeological Literatire Review and Field Check for the Kamehameha Drive In 12
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5934 Piko Kaonohi 1.07 acres (incl | 1
LCA 5910)
6054 Walehau Kaonohi 1.243 acres (incl | 1
LCA 9321)
6090 Makauwila  for | Kaonchi 0.523 acres (incl | 1
Kahela LCA 9355)
Luahalaikai
6104 Mabhiai Kaonohi 2.026
6156 Nua Kaonohi 1.318
6156B Mahoe Kaonochi 2.23 acres
(misreported as
6157B)
6156 E Naue Kaonohi 2.998 3
6158 Pao Kauaopai 0.522 acres (incl | 2
LCA 9289
(misreported as
9239)
6184 Ino Kaonohi 0.985 acres (incl | 2
‘ LCA 9296)
7450 B Kaiaka Kauaopai 1.08 acres 1
8324 Kaleionehu Alaeanui - 1
9288 Kaina Kaonohi 0.406 2
9289 Pac Kauaopai 0.522 acres (incl | 2
(misreported as LCA 6158)
9239)
9296 Ino Kaonohi 0.985 acres (incl | 2
LCA 6184)
9297 Kanikela Kaonohi 0.73 acres 1
9302 Aluli (Kukai, | Kaonohi 0.63 acres 1
heir)
9303 Kauwaole Kaonohi 1.332 acres (incl j 1
LCA 5583)
9307 Pupue Kaonohi 0.84 acres (incl}?2
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9308 Kuohao Kaonohi 1.32 acres (incl
LCA 5840)
9311 Kukiiahu Paaiau 2.043 acres (incl
LCA 5878 &
9342)
9313 Kuawahie Kaonohi 0.38 acres (incl
LCA 5576)
9321 Walehau Kacnohi 1.243 acres (incl
LCA 6054)
9322 Ukuiwi Kaonohi 0.604 acres
9342 Kukiiahu Paaiau 2.043 acres (incl
LCA 5878 &
9311)
9346 Kupihea Paaiau 0.62 acres (incl
LCA 5669 &
5839)
9347 Kapua Paaiau 0.53 acres (incl
LCA 5888)
9350 Puleonui Kaonohi 0.758 acres (incl
LCA 5844)
9353 Palau Kaonohi (.61 acres
9354 Kamakahiki Kaonohi 1.12 acres (incl
LCA 5577)
9355 Makauwila for | Kaonohi 0.523 acres (incl
Kahela LCA 6090)
Luahalaikai
0382 Kaumiumi Kaonohi 0.125 acres (with
LCA 5651)
9393 J. W. Opunui Kauapololei 0.44 (incl LCA
Paaian 9394)
9394 J. W. Opunui Kauapololei 0.44 (incl LCA
Paaiau 9393)
9400 Hilo for Kaoio Kaonchi 1.545 acres
Manukuaha

Archaeological Literature Review and Field Check for the Kamehameha Drive Tn
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11:i“au or Lino ﬁéalall - 11 rés
9404 Nowelo Alaeanui 3.42 acres

Another land commission award worth noting in passing, LCA 8525 B Apana 3 in Waimalu
that forms the west side of the present study area. Julia Alapa‘i Kauwa was a Kaukau Ali i junior
chiefess who received 14 ahupua ‘a-sized lands in the Mahele of 1848. Her LCA No. 8525B*0
includes two ‘i land divisions in Waimalu: Waieli of 455 acres ,and . Kainakoi, of 67.06 acres.

Virtually no specifics of land use are available for any of the large parcel land owner’s (Laura
Konia, John Meek, Colonel William Stevens, Julia Alapa‘i Kauwa) lands in the vicinity of the
present study area. The two closest commoner (kuleana awards were LCA 2494 Apana 3 and
6156B ‘Apana 2. Both of these were located approximately 200 m to the southeast of the
southeast corner of the present project area.

Julia Kekou (Kekoa) claimed 4 pieces (‘@pana) within her LCA 2494 land claims at Kalauao.
All of her claims appear fo have included 2 ponded taro fields (Jo‘7). While there is some
uncertainty whether her claimed piece (‘dpana) number 3 described below is the same as the
(‘dpana) 2 shown as the closest land claim to the present project area, the land pieces described
are similar in indicated an intensely developed cultural landscape just to the southeast of the
present study area:

F.T. 10-11 v 9 No. 2494, Julia Kekou, claimant

‘Apana 3, two lois, is bounded: Mauka by land of mine in Kaonchi Honolulu by
land of mine in Kaonohi Makai by the mo ‘o (narrow strip of land) of Alapai
Wai‘anae by the mo ‘o of Alapai. The claimant received it from Paki in 1844 and
has held quiet possession of the same ever since.

Mahoe’s claim for LCA 6156B was for:

... & mo‘o kalo named Paauki, in the ‘ili of Kaonohi, Kalauao, Ewa, Oahu. It
consists of 11 lois & a kula (dry land or pasture) in one piece (there are eleven
koele of konohiki in middle) & is bounded: Mauka by the mo ‘o ‘dina Kamanu aka
puaa, Honolulu by lois of kalo koele, Makai by the fish pond Opu, Wai‘anae by
pa aina.
Again an intensely developed cultural landscape is indicated just to the southeast of the present
study area.

The only map of Kalauao identified from the nineteenth century is Lyon’s map of Kalanao
Ahupua‘a dated 1872 (Figure 5). Although numerous features are noted along the coast (Kuapa
or walled fishpond, Nuku Muliwai, mouth of the stream) and the southwest edge of the ahupua ‘a
(Kuaana, uncertain; Kila or high place; Pali ma Kapa Alanui or cliff at the edge of the main
path; Lae pali or brow of the cliff) there are no such annotations in the vicinity of the present
study area. The nearest annotation is just to the effect that the west boundary of the ahupua‘a
goes “Maluna Pali” or along the cliff.

Archzeological Literature Review and Field Check for the Kamehameha Drive In 15
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Figure 5. 1872 Lyons map of Kalauao, ‘Ewa, Oahu
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2.1.4 1900s

Close inspection of the 1919 Fire Control map (Figure 6) appears to indicate that the
immediate vicinity was planted in Honolulu Plantation Company sugar cane fields. The
Honolulu Plantation Company, incorporated in 1899, took over lands that had been cultivated
decades earlier by the defunct Honolulu Sugar Company. The “Honolulu Plantation™ railroad ran
roughly parallel to the coast approximately where the H-1 freeway is and the OR& L railroad ran
along the coast approximately along the Kamehameha Highway alignment.

Benjamin Dillingham organized the Oahu Railway and Land (O.R.&L.) Company in 1889
which connected outlying areas of O‘ahu to Honolulu. During the last decade of the 19% century,
the railroad would reach from Honolulu to Pearl City in 1890, to Waianae in 1895, to Waialua
Plantation in 1898, and to Kahuku in 1899 (Kuykendall 1967:100). Pearl City itself was a
promotion of Dillingham who, in 1890, conceived a residential subdivision on and above the
present Pearl City peninsula. The Pearl City development was

...one of [Dillingham’s] devices to build railway traffic during the first years of
the struggling Oahu Railway and Land Company.

Newspapers in 1890 carried numerous announcements of the “great land sale of
Pearl City lots" at public auction, with special excursion rates on the new railway.

Lots were sold with a guarantee that O.R. and L. would transport buyers and their
families between Pearl City and Honolulu for nine years at one cent per mile,
second class. (Johnson 1956)

A portion of present day Moanalua Loop that arcs around the seaward edge of the present
project area is part of the major road system around Pear] Harbor. Most of the houses in Kalauao
are very close to the coast as was the pattern in traditional Hawaiian times. A few are located
near the OR&L Kalauao Station at the boundary of Kalauao and Waiau with a larger aggregate
just inland along Kalauao Creek and Aiea Mill.

If anything the 1928 map (Figure 7) and the 1943 map (Figure 8) appear to show even less
activity in the vicinity. By the 1954 map (Figure 9) there is a great deal more development in the
general vicinity but the present project area still rernains undeveloped except that a road is shown
arcing through the infand edge. The naval station at McGrew Point is a major addition to the
landscape.

2.1.5 Modern Land Use

The 1968 USGS map (Figure 10) shows the Kamehameha Drive In (understood as
constructed in 1961/1962 but the vicinity is still remarkably undeveloped. The Kamehameha
Drive In is understood to have closed as a Drive-In Theater in 1998. The Kam(ehameha) Swap
Meet started circa 1976. The Kam Swap meet is run by the California based Pacific Theatres that
runs some seven swap meet businesses (all the rest are in California). Since 1998 the land has
been primarily used for a swap meet with vendors and the public paying admission four days a
week (Wednesday and Friday through Sunday).
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Figure 6. 1919 Fire Control Pearl Harbor quad map showing location of project area
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Figure 7. 1928 U.S. Geological Survey Waipahu quad
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Figure 8. 1943 War Department Aica Quad map showing project area
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Figure 9. 1954 Army Map Service
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Figure 10. 1968 Defense Mapping Agency map showing project area
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2.2 Previous Archaeological Research
MecAllister (1933:103) lists three sites (108, 109 & 110) at Kalauao Ahupua‘a

Site 108 Loko Paaiau, fishpond at Kalauao.

Rectangular in shape, roughly 190 by 600 feet, surrounded by land on three sides.
The wall on the harbor side is three to four feet wide, two feet wide with one
mdkaha. The three sides toward the land have been evenly faced with waterworn
basalt to a height of about two feet. The pond was evidently fed by the water from
the surrounding taro patches. Tradition credits its construction to Kalaimanuia.

Site 109. Loko Opu, fishpond at Kalauuao.

Has not been completely filled in. It was 10.5 acres in size and apparently
completely surrounded by a wall 2700 feet in extent. It was built by Kalaimanuia.

Site 110 Kukiiahu, Kalauao.

Here Kalaimanuia, chiefess of O‘ahu, lived most of the time. Until recently the
foundations of her houses were pointed out, according to Kaohe. She is said to
have built the fishponds of Kapaakea (Site 111), Opu (Site 109), and Paaiau (Site
108). This is also the land upon which occurred the battle of Kuki‘iahu, in which
Kalanikfipule assisted by a “force of armed seamen from the English vessels
Jackal and Prince Leboo under the command of Captain Brown,” defeated his
uncle Ka‘eo, who was proceeding to Kaua‘i with a large force, but turned upon
Kalanikiipule in order to divert the energy of his warriors, which was centered
upon mutiny.

The Loko Paaiau Loko Opu fishponds were built out into the East Loch of Pearl Harbor and
the Kukiiahu site is undersiood as well east of the present study area.

Our research indicates only two other archaeological studies undertaken within Kalauao
Ahupua‘a (Hammatt 1996 and Hammatt and Chiogioji 1998; Figure 11).

In a January 1, 1996 letter the State Historic Preservation Division mentions a site found
about 1 mile (1.6 kilometers) upstream in Kalauao Valley approximately 1.5 kilometers northeast
of the present study area. This site SITHP # 50-80-09-527 is described as a stacked boulder wall
and terrace, identified as an agricultural kuleana. The letter also mentions 4 other similar sites
further up the valley. It is of interest here that during the field work for the Hammatt 1996 study
the two archaeologists wandered out of the project area down to the banks of Kalauao Stream
parallel to the southeastern bank of the stream, and within 10 feet of the stream they noted a
stone wall 20 m. long and 1.5 m. wide with a maximum height of 60 cm. A similar wall was
noted on the other side of the stream. It was concluded that this wall appeared to be a historic-era
wall to retain the stream flow and may have been associated with commercial agricultural but
could possibly be a kuleana wall. This wall appeared to function solely for flood control and not
as part of a traditional irrigation system. Some large boulders were stacked along the edge of the
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stream adjacent to the wall. These boulders must have been moved by mechanical means,
suggesting commercial agricultural activities. No terracing or ‘auwai were noted in the vicinity
of this wall.

The Hammatt and Chiogioji (1998) study examined a 7.6 km portion of the H-1 Highway
from Halawa to the H-1, H-2 Interchange at Waiawa crossing the width of Kalauao Ahupua‘a.
No significant sites were documented.

Given the proximity to the many cultural resources of Pearl Harbor, the margins have had
remarkably little archaeological study (studies are located in Figure 11, summarized in Table 2
and in the references cited at the end of this study). The archaeological sites reported are diverse
and include petroglyphs, burials, pre-contact cultural layers, fishponds, and plantation
infrastructure. Relatively few burials have been reported and these are widely scattered (Bath,
1988; Chafee and Anderson, 1995; Jourdane, 1995a; Ostroff, et al., 2001a; Perzinski, et al.,
2004). No clear pattern of traditional Hawaiian burial locations is evident. A number of studies
(Nagaoka and Davis, 1989; Athens, 2000) have emphasized the potential for recovery of
paleoenvironmental data along the margins of Pearl Harbor.

Many projects emphasize the extent of agricultural and urban disturbance with several
reporting thick fill layers near Pearl Harbor. One aspect of the long residential development of
these lands is mention of former plantation camps, old bridges, and dressed basalt wall segments
that may be of historic preservation concern.
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Background Research

Table 2. Archaeological Studies in the Vicinity of the Kamehameha Drive In and Kalauao

Ahupua‘a
Source Nature of TMK [1] - - Location
Study
Cluff, 1970 Inventory 9-9- Halawa Interchange -
Survey
Barrera, 1971 | Archaeological | 9-9- Honolulu Stadium
Site Survey
Yent and Ota, | Reconnaissanc | 9-8-, 9-9- Proposed Rainbow Bay State
1981 e Survey Park
Avery, et al., Paleo- 9-9-001, 9-9-003: Halawa Stream Mouth
1994 environmental
Study
Hammatt, 1995 | Reconnaissanc | 9-9-003:035 Proposed Halawa Well — 2 acres
e Survey
Hammatt and | Assessment 9-4-011 Approximately 7.6 kilometer-
Chiogioji, long portion of the H-1 from
1998 Halawa to the H-1/H-2
Interchange
Athens, 2000 | Hawaiian Various U.S. Navy Lands Pear] Harbor
Fishpond Study
Dega and Archaeological | 9-8-007:020 Blaisdell Park (Waiau Drum
O‘Rourke, Evaluation Storage Facility), Pearl City
2003
Sinoto, 1986 Archaeological | 9-8-014:003, 9-8- Proposed Pearl Promenade,
Surface Survey | 014:006, 9-8-014:007, | Kalavao
9-8-015:044, 9-8-
015:045
Sinoto, 1989 Cultural 9-8-014, 9-8-015:057, | Ford Island Causeway Study
Resources 0-8-015:058 ,9-8-
Reassessment | 019:003,
9-9-001:008, 9-9-
001:015, 9-9-001:016,
9-9-003:032
Sinoto and Cultural 9-8-014, 9-8-015:057, | Proposed Ford Island Causeway
Nakamura, Resources 9-8-015:058, 9-8- Pearl Harbor
1984 Assessment 019:003, 9-9-001:008,
9-9-001:015, 9-9-
001:016, 9-9-003:032
Dye, 1999 Archaeological | 9-9-001:001; 9-9- Halawa Bridge, Halawa
Resources 002:004; 9-9-003:026, '
Survey 9-9-003:029, 9-9-
003:056
Erkelens, 1995 Arcclllaeological 9-9-001: Ford Island Bridge
Study .
Yent and Ota, | Reconnaissanc | 9-8-, 9-9- Proposed Rainbow Bay State
1981 e Survey Park

Archagological Literature Review and Field Check for the Kamehameha Drive In
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2.3 Background Summary and Predictive Model

The area 200 m to the southeast of the present study area (popularly known today as a
watercress farm) was the locus of a major Hawaiian community focused on ponded taro fields
(lo ‘) with interspersed residences (see Figures 3 & 4). These were very much focused on the low
coastal wet lands. We have found no evidence of land use of the present project area except for:

e Apparent cultivation in sugar cane by the Honolulu Plantation Company following
1899 (see Figure 6),

o The apparent presence of a road through the north portion of the project area c. 1954
(see Figure 9), and

o The establishment of the Kamehameha Drive In ¢. 1961/1962.

It seems very unlikely that there were ever any significant subsurface cultural deposits
related to habitation or significant paleoenvironmental data to be found within the project area.
Anything of cultural interest as may have been present would likely have been destroyed by
decades of commercial sugar cane cultivation and the grading associated with the establishment
of the Kamehameha Drive In

Relatively few burials have been reported from the greater vicinity and these are widely
scattered (Bath, 1988; Chafee and Anderson, 1995; Jourdane, 1995a; Ostroff, et al., 2001a;
Perzinski, et al., 2004). No clear pattern of traditional Hawaiian burial locations is evident. As a
general rule Hawaiians did not bury their dead in wet agricultural land as dominated coastal
Kalauvao Ahupua‘a. The project area does lie on the seaward edge of a prominent coastal bluff
with good views to the East Loch of Pearl Harbor. We need to be clear that there is no evidence
whatsoever of any burials within the project area. Furthermore the creation of the Kamehameha
Drive In almost certainly involved mass grading transforming the top 1 m of the bluff. We
simply cannot rule out the possibility of human burials.

Archaeological Literature Review and Field Check for the Ksmehameha Drive In 27
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Section 3 Results of Fieldwork

The field check confirmed what is popular believed and shown by the aerial photos (Figure
4) about the Kamehameha Drive In that it is a vast expanse of graded asphalt parking lot (Figures
12 — 14). The central snack bar and projection building infrastructure (Figure 15) are less than 50
years old and appear to have little unique architectural merit. There is an abrupt drop to the south
and southwest of the project area with good views of Pearl Harbor and adjacent lands (Figures 16
& 17).

Archueologica! Literature Review and Field Check for the Kamehameha Drive In 28
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Figure 12. General view of west side of project area from southwest corner to north

Figure 13. General view of east side of project area from southwest corner to northeast
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Figure 14. General view of west side of project area from northeast corner to southwest

Figure 15. General view of central snack bar and projection building infrastructure to southwest
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Figure 16. View towards Pearl Harbor from southwest corner, view to southwest

Figure 17. View towards Pearl Harbor from southeast comner, view to south
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Section 4 Summary and Interpretation

It seems very unlikely that there were ever any significant subsurface cultural deposits
related to habitation or significant paleoenvironmental data to be found within the project area.
Anything of cultural interest as may have been present would likely have been destroyed by
decades of commercial sugar cane cultivation and the grading associated with the establishment
of the Kamehameha Drive In

Relatively few burials have been reported from the greater vicinity and these are widely
scattered (Bath, 1988; Chafee and Anderson, 1995; Jourdane, 1995a; Ostroff, et al., 2001a;
Perzinski, et al., 2004). No clear pattern of traditional Hawaiian burial locations is evident. As a
general rule Hawaiians did not bury their dead in wet agricultural land such as dominated coastal
Kalauao Ahupua‘a. The project area does lie on the seaward edge of a prominent, well drained
coastal bluff with good views to the East Loch of Pearl Harbor. We need to be clear that there is
no evidence whatsoever of any burials within the project area. Furthermore the creation of the
Kamehameha Drive In almost certainly involved mass grading transforming the top 1 m of the
bluff. We simply cannot rule out the possibility of human remains.

Cultural Surveys recommends no further archaeological or cultural study of this massively
graded and developed project area. If in the unlikely event that human remains or any other
significant find should be revealed in the course of any future development of this parcel all
work in the immediate vicinity should stop and the State Historic Preservation Division should
be promptly notified.
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INTRODUCTION

Scientific Consultant Services (SCS), Inc. has been contracted by PBR & Associates,
Inc., to conducted a Cultural Impact Assessment (CIA) of approximately 14 acres of land that is

currently used for the Kam Swap Meet and was formerly the Kamehameha Drive-In Theater,
Kalauao Ahupua’a, "Ewa District, O ahu, Hawai'i [TMK: (1) 9-8-013:013] (Figures 1 and 2).

The Constitution of the State of Hawai'i clearly states the duty of the State and its
agencies is to preserve, protect, and prevent interference with the traditional and customary
rights of native Hawaiians. Article XII, Section 7 (2000) requires the State to “protect all rights,
customarily and traditionally exercised for subsistence, cultural and religious purposes and
possessed by ahupua 'a tenants who are descendants of native Hawaiians who inhabited the
Hawaiian Islands prior to 1778.” In spite of the establishment of the foreign concept of private
ownership and western-style government, Kamehameha III (Kauikeaouli) preserved the peoples
traditional right to subsistence. As a result in 1850, the Hawaiian Government confirmed the
traditional access rights to native Hawaiian ahupua "a tenants to gather specific natural resources
for customary uses from undeveloped private property and waterways under the Hawaiian
Revised Statutes (HRS) 7-1. In 1992, the State of Hawai'i Supreme Court, reaffirmed HRS 7-1
and expanded it to include, “native Hawaiian rights...may extend beyond the ahupua 'a in which
a native Hawaiian resides where such rights have been customarily and traditionally exercised in
this manner” (Pele Defense Fund v. Paty, 73 Haw.578, 1992).

Act 50, enacted by the Legislature of the State of Hawai'i (2000) with House Bill (HB)

2895, relating to Environmental Impact Statements, proposes that:

...there is a need to clarify that the preparation of environmental
assessments or environmental impact statements should identify and
address effects on Hawaii’s culture, and traditional and customary
rights...[H.B. NO. 2895].

Articles IX and XII of the state constitution, other state laws, and the courts of the State
impose on government agencies a duty to promote and protect cultural beliefs and practices, and
resources of native Hawaiians as well as other ethnic groups. Act 50 also requires state agencies
and other developers to assess the effects of proposed land use or shore line developments on the
“cultural practices of the community and State” as part of the HRS Chapter 343 (2001)

environmental review process.
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Figure 1: USGS Waipahu Quadrangle Map Showing Project Area.
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It also re-defined the definition of “significant effect” to include “the sum of effects on
the quality of the environment including actions impact a natural resource, limit the range of
beneficial uses of the environment, that are contrary to the State’s environmental policies . . . or
adversely affect the economic welfare, social welfare or cultural practices of the community and
State” (H.B. 2895, Act 50, 2000). Cultural resources can include a broad range of often
overlapping categories, including places, behaviors, values, beliefs, objects, records, stories, etc.
(H.B. 2895, Act 50, 2000).

Thus, Act 50 requires that an assessment of cultural practices and the possible impacts of
a proposed action be included in Environmental Assessments and Environmental Impact
Statements, and to be taken into consideration during the planning process. The concept of
geographical expansion is recognized by using, as an example, “the broad geographical area, e.g.
district or ahupua'a” (OEQC 1997). It was decided that the process should identify
‘anthropological’ cultural practices, rather than ‘social’ cultural practices. For example, /imu
(edible seaweed) gathering would be considered an anthropological cultural practice, while a

modern-day marathon would be considered a social cultural practice.

Therefore, the purpose of a Cultural Impact Assessment is to identify the possibility of
on-going cultural activities and resources within a project area, or its vicinity, and then assess the
potential for impacts on these cultural resources. The CIA is not intended to be a document of in
depth archival-historical land research, or a record of oral family histories, unless these records
contain information about specific cultural resources that might be impacted by a proposed

project.

According to the Guidelines for Assessing Cultural Impacts established by the Hawaii
State Office of Environmental Quality Control (OEQC 1997):

The types of cultural practices and beliefs subject to assessment may include
subsistence, commercial, residential, agricultural, access-related, recreational, and
religions and spiritual customs. The types of cultural resources subject to
assessment may include traditional cultural properties or other types of historic
sites, both man made and natural, which support such cultural beliefs.



The meaning of “traditional” was explained in National Register Bulletin:

Traditional” in this context refers to those beliefs, customs, and practices of a
living community of people that have been passed down through the generations’,
usually orally or through practice. The traditional cultural significance of a
historic property then is significance derived from the role the property plays in a
community’s historically rooted beliefs, customs, and practices. . . . [Parker and
King 1990:1]

METHODOLOGY

This Cultural Impact Assessment was prepared in accordance with the suggested
methodology and content protocol in the Guidelines for Assessing Cultural Impacts (OEQC
1997). In outlining the “Cultural Impact Assessment Methodology”, the OEQC states that:

“...information may be obtained through scoping, community meetings,
ethnographic interviews and oral histories...”

This report contains archival and documentary research, as well as communication with
organizations having knowledge of the project area, its cultural resources, and its practices and
beliefs. Copies of the letters of inquiry are presented below in Appendix A; copies of posted
legal notices are presented in Appendix B; and copies of the letters responding to the initial
query letter are presented below in Appendix C. This Cultural Impact Assessment was prepared
in accordance with the suggested methodology and content protocol provided in the Guidelines
for Assessing Cultural Impacts (OEQC 1997) (OEQC Guidelines) whenever possible. According
to the OEQC Guidelines, the assessment concerning cultural impacts may include, but not be

limited to, the following matters:

(1) if consultation is available, a discussion of the methods applied and results of
consultation with individuals and organizations identified by the preparer as being
familiar with cultural practices and features associated with the project area, including
any constraints of limitations which might have affected the quality of the
information obtained;

(2) a description of methods adopted by the preparer to identify, locate, and select the
persons interviewed, including a discussion of the level of effort undertaken;

3) if conducted, ethnographic and oral history interview procedures, including the
circumstances under which the interviews were conducted, and any constraints or
limitations which might have affected the quality of the information obtained;
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)

(6)

(7

®)

)

(10)

(11)

biographical information concerning the individuals and organizations consulted,
their particular expertise, and their historical and genealogical relationship to the
project area, as well as information concerning the persons submitting information or
being interviewed, their particular knowledge and cultural expertise, if any, and their
historical and genealogical relationship to the project area;

a discussion concerning historical and cultural source materials consulted, the
institutions and repositories searched, and the level of effort undertaken, as well as
the particular perspective of the authors, if appropriate, any opposing views, and any
other relevant constraints, limitations or biases;

a discussion concerning the cultural resources, practices and beliefs identified, and for
the resources and practices, their location within the broad geographical area in which
the proposed action is located, as well as their direct or indirect significance or
connection to the project site;

a discussion concerning the nature of the cultural practices and beliefs, and the
significance of the cultural resources within the project area, affected directly or
indirectly by the proposed project;

an explanation of confidential information that has been withheld from public
disclosure in the assessment;

a discussion concerning any conflicting information in regard to identified cultural
resources, practices and beliefs;

an analysis of the potential effect of any proposed physical alteration on cultural
resources, practices, or beliefs; the potential of the proposed action to isolate cultural
resources, practices, or beliefs from their setting; and the potential of the proposed
action to introduce elements which may alter the setting in which cultural practices
take place, and;

the inclusion of bibliography of references, and attached records of interviews which
were allowed to be disclosed.

If on-going cultural activities and/or resources are identified within the project area,

assessments of the potential effects on the cultural resources in the project area and

recommendations for mitigation of these effects can be proposed.

ARCHIVAL RESEARCH
Archival research focused on a historical documentary study involving both published

and unpublished sources. These included legendary accounts of native and early foreign writers;

early historical journals and narratives; historic maps, land records, such as Land Commission



Awards, Royal Patent Grants, and Boundary Commission records; historic accounts, and

previous archaeological reports.

INTERVIEW METHODOLOGY
Interviews are conducted in accordance with Federal and State laws, and guidelines,

when knowledgeable individuals are able to identify cultural practices in, or in close proximity
to, the project area. If they have knowledge of traditional stories, practices and beliefs associated
with a project area or if they know of historical properties within the project area, they are sought
out for additional consultation and interviews. Individuals who have particular knowledge of
traditions passed down from preceding generations and a personal familiarity with the project
area are invited to share their relevant information concerning particular cultural resources. Often
people are recommended for their expertise, and indeed, organizations, such as Hawaiian Civic
Clubs, the Island Branch of Office of Hawaiian Affairs (OHA), historical societies, Island Trail
clubs, and Planning Commissions are depended upon for their recommendations of suitable
informants. These groups are invited to contribute their input, and suggest further avenues of
inquiry, as well as specific individuals to interview. It should be stressed again that this process
does not include formal or in-depth ethnographic interviews or oral histories as described in the
OEQC’s Guidelines for Assessing Cultural Impacts (1997). The assessments are intended to
identify potential impacts to on-going cultural practices, or resources, within a project area or in

its close vicinity.

If knowledgeable individuals are identified, personal interviews are sometimes taped and
then transcribed. These draft transcripts are returned to each of the participants for their review
and comments. After corrections are made, each individual signs a release form, making the
interview available for this study. When telephone interviews occur, a summary of the
information is usually sent for correction and approval, or dictated by the informant and then
incorporated into the document. If no cultural resource information is forthcoming and no

knowledgeable informants are suggested for further inquiry, interviews are not conducted.

Letters were sent to organizations whose jurisdiction included knowledge of the area.
Consultation was sought from Phyllis (Coochie) Cayan, State Historic Preservation Division
(SHPD), History and Culture Branch Chief; Clyde Namu'o, Director of the Office of Hawaiian
Affairs (OHA), O ahu; Leimaile Quitevis, member of the O ahu Island Burial Council (OIBC);
and George Kaeliwai, Jr., 'Ewa Hawaiian Civic Club, and Michael K. Lee (Appendix A). In
addition, a Cultural Impact Assessment Notice was published on January 30, 2010, February 2
and 3, 2011 in The Honolulu Star-Advertiser and the February issue of the OHA newspaper, Ka



Wai Ola (Appendix B). These notices requested information of cultural resources or activities in
the area of the proposed project, stated the TMK number, and where to respond with pertinent
information. Based on the responses, an assessment of the potential effects on cultural resources

in the project area and recommendations for mitigation of these effects can be proposed.

PROJECT AREA AND VICINITY\

The project area is located within the “ili of Kaonohi, Kalauao Ahupua’a, 'Ewa District,
Island of O*ahu [TMK: (1) 9-8-013:013] (Figure 3 and 4). The approximately 14-acre parcel is
located mauka of (north) Kamehameha Highway, in a heavily commercialized area. The project
area is currently the site of the Kam Swap Meet. To the east is Pearlridge Shopping Center, to the

north is Moanalua Road, and to the west is commercial development.

CULTURAL AND HISTORICAL CONTEXT

The island of O ahu ranks third in size of the eight main islands in the Hawaiian
Archipelago. The Wai anae and Ko olau Mountain ranges were formed by two volcanoes.
Through the millennia the constant force of water carved fertile amphitheater-headed valleys and
rugged passes eroded at lower elevations providing access from one side of the island to another
(Macdonald and Abbott 1970).

PAST POLITICAL BOUNDARIES
Traditionally, the division of Oahu’s land into districts (moku) and sub-districts ( i/i) was

said to be performed by Ma'ilikukahi, a ruling chief of O ahu, who was chosen by the chiefs to
be the mo ‘tho ‘oponopono o ke aupuni (administrator of the government; Kamakau 1991). It was
Ma'ilikukahi who had the Island of O*ahu thoroughly surveyed, and permanently defined the
boundaries between the different divisions and lands (Fornander 1969:89). Cordy (2002: 25)
places Ma'ilikukahi’s reign over O ahu at the beginning of the 16" Century. Ma'ilikukahi
created six districts and six district chiefs (ali i ‘ai moku). Land was considered the property of
the king or ali'i “ai moku (chief who rules a moku) (Pukui and Elbert 1986: 20), which he held in
trust for the gods. The title of ali’i "ai moku ensured rights and responsibilities to the land, but
did not confer absolute ownership. The king kept the parcels he wanted, his higher chiefs
received large parcels from him and, in turn, distributed smaller parcels to lesser chiefs. The
maka ainana (commoners) worked the individual plots of land. It is said that Ma'ilikukahi gave

land to maka ‘d@inana all over the island of O ahu (ibid).
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Figure 3: Google Earth Image Showing Current Use of the Project Area as the Kam Swap Meet.




Figure 4: Plan View Map Limits of Ahupua’a.




In general, several terms, such as moku, ahupua'a, ‘ili or ‘ili* dina were used to delineate
various land sections. A district (moku) contained smaller land divisions (ahupua a) that
customarily continued inland from the ocean and upland into the mountains. Extended household
groups living within the ahupua’a were therefore able to harvest from both the land
and the sea. Ideally, this situation allowed each ahupua'a to be self-sufficient by supplying
needed resources from different environmental zones (Lyons 1875:111). The ‘ili ‘@ina or ‘ili
were smaller land divisions next in importance to the ahupua 'a and were administered by the
chief who controlled the ahupuaa in which it was located (Lyons 1875:33; Lucas 1995:40). The
mo o ‘dina were narrow strips of land within an ‘i/i. The land holding of a tenant or hoa ‘Gina
residing in an ahupua'a was called a kuleana (Lucas 1995:61).The present project area was
located in the ahupua'a of Kalauao, which literally means “the multitude [of] clouds” (Pukui et
al.1974:75).

TRADITIONAL SETTLEMENT PATTERNS
Archaeological settlement pattern data suggests that initial colonization and occupation of

the Hawaiian Islands first occurred on the windward shoreline areas of the main islands between
A. D. 850 and 1100, with populations eventually settling in drier leeward areas during later
periods (Kirch 2010). Although coastal settlement was dominant, Native Hawaiians began
cultivating and living in the upland kula (plains) zones. Greater population expansion to inland
areas began around the 14" Century and continued through the 16" Century. Large scale or
intensive agriculture was implemented in association with habitation, religious, and ceremonial

activities.

The Hawaiian economy was based on agricultural production and marine exploitation, as
well as animal husbandry and collecting wild plants and birds. Extended household groups
settled in various ahupua ‘a. During pre-Contact times, there were primarily two types of
agriculture, wetland and dry-land, both of which were dependent upon geography and
physiography. River valleys provided ideal conditions for wetland kalo (Colocasia esculenta)
agriculture that incorporated pond fields and irrigation canals. Other cultigens, such as ko
(sugarcane, Saccharum officinaruma) and mai’a (banana, Musa sp.), were also grown and, where
appropriate, such crops as ‘uala (sweet potato, [pomoea batatas) were cultivated. This was the
typical agricultural pattern seen during traditional times on all the Hawaiian Islands (Kirch and
Sahlins 1992, Vol. 1:5, 119; Kirch 1985). Agricultural development on the leeward side of
O'ahu was likely to have begun early in what is known as the Expansion Period (AD1200-1400,
Kirch 1985).
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The district of "Ewa was an ali i stronghold undoubtedly made attractive because of the
natural springs and numerous fishponds that were constructed at different points around the bay
(named Ka-awa-lau-o-Pu 'uloa by the Hawaiians). There was a great variety of shellfish, the
most important being the pipi, or Hawaiian pearl oyster, known as i ‘a hamau leo o "Ewa (Ewa’s
silent sea creature). The pipi was eaten raw and the shell furnished shiny shanks used in bonito
(Sarda sarda) hooks. It was believed that this valuable oyster had been brought from Kahiki by
a mo ‘o (lizard demi-god/goddess) named Kane-kua'ana (Handy and Handy 1972). Other
bivalves gathered and eaten raw, or cooked with young taro leaves included papaua,

‘owa owaka, nahawele, kupekala, and mahamoe (ibid.).

Originally called Ke Apana o "Ewa, the District of "Ewa not only provided ideal
circumstances for fishponds, but also included high interior plains and several deep valleys of the
Ko'olau mountains, as well as traditionally, the Wai'anae Range. Bananas and yams were
cultivated in the lower parts of the valleys and ‘awa (kava) could be found higher inland.
Perennial streams spilled from the valleys on to the lowlands creating ideal conditions for taro
pond-fields (/o i) and fresh water springs were abundant. Terraces extended up the river valleys,
some as far as a mile (e.g., Waikele Stream) and lower terraces were watered from springs, such
as those in Waipahu and Kalauao. The forests, or upland jungles (wao) contained gardens of
wauke and mamaki grew freely on the slopes. Birds and olond could be found in the wao along

with mountain apples and other necessary resources (ibid.).

Along Kalauao Stream, there was a resting place and bathing pool reserved for the ali i
named Kahuawai (called ‘Kahuewai’ by "T'1 1959:95-97).

Here is another thing. I went to see the diving place of the chiefs where they used to
bathe. It is close to the pump at Kalauao. It is cemented and deep. The name of this pool
is Kahuawai. On the eastern side are some taro patches that are somewhat like ponds.
They were deep in the olden days and these were the taro patches owned by Kaho, in
which he planted all the time [W.K. Apuakehau, Ka Nupepa Kuokoa, July 18, 1919].

Kahuawai was a noted bathing place since ancient times and was guarded so that any one
did not bathe in it except the chiefs. Later it was used by all. Kakuhihewa's daughters
and the hero Kalelealuaka (their husband) bathed in this pool. Kaeokulani, the chief of
Kaua'i also bathed here when he came to war here on O"ahu. He was killed at Kuki'iahu.
Many visitors from Hawai'i to Kaua'i that came to see this pool and it was well known to
‘Ewa’s inhabitants [Keaehuiki Mano O Pu'uloa, Ke Au Hou, December 21, 1910, “Place
names of O ahu”].
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A map by Rockwood was constructed from "I'i's trail description showing the
approximate location of the bathing pool and other important sites, which have since been lost to

development of the 20" century (Figure 5).

WAHI PANA (PLACES OF IMPORTANCE)
Scattered amongst the agricultural and habitation sites of "Ewa were other places of

cultural significance to the kama ‘aina of the district. Most of the surviving stories and legends
encompass the entire "Ewa region, but the location of these sites have been lost to agriculture and
20™ century development within the ahupua'a of Kalauao. A heiau dedicated to the healing arts
was located in the uplands of *Aiea, on its border with Kalauao and not near the project area.
Keaiwa Heiau was said to have been built at the time of the great O ahu chief, Kakuhihewa (c.
A.D. 1640-60, Cordy 2002). Thrum recorded that the heiau was named after its kahuna and
another source translates the meaning of “Keaiwa” as “mysterious” or “incomprehensible”
(Thrum 1909 in Sterling and Summers 1978). Here, the students of healing would spend hours
in fasting and meditation, preparing their skills. Special prayers were memorized to assist the
potency of the medicine and a garden containing healing herbs was cultivated outside the walls
of the heiau (Sterling and Summers 1978).

At the western end of the "Ewa District, in another ahupua ‘a, was the large spring of
Waipahu (meaning exploding water). It reportedly “leaped out with the force of a river” (Ku
‘oko a, August 22, 1868) and was believed to flow through the Ko olau Mountains from a spring
in Kahuku named Puna-ho’olapa (meaning “spring boiling up”’; Handy and Handy 1972). The
route of this river was discovered by a woman in Kahuku who hid her kapa-beating anvil by
Puna-ho’olapa. One day it disappeared. When hit, the anvil made a distinctive sound, so she set
out around the island to find where it had gone. Arriving in "Ewa, she heard the sound of her
anvil being pounded by a "Ewa woman who had found it near Waipahu. The area of 'Ewa was
traditionally known as “Ka-pukana-wai-o-Kahuku” (outlet-of-water-from-Kahuku; Ka Loea
Kalai'aina, June 3, 1899).

Another story reports that the boundaries of "Ewa District were established by the
traveling gods, Kane and Kanaloa (Handy and Handy 1972). At the western end, the boundary
of Waikele and Hoe"ae’ae was marked by a stone named Pohaku-pili (Border stone). Set on the
edge of a sheer precipice, this stone stands firm, as it was placed by the gods. Kane and Kanaloa
blessed the lands of "Ewa with coconut groves, fishponds and taro plantations. Traditional
history tells us that the first breadfruit tree in Hawai'i was brought from Kahiki by Kaha'i, son of
Mo'ikeha, and planted at ‘Ewa (ibid.).
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Closer to the project area were several sites of importance to Hawaiian history. A
chiefess of O ahu, known as Kalaimanuia, lived at Kalauoa in the early 1600s (Cordy 2002) and
was said to have built the fishponds of Kapa'akea, Opu, and Pa‘aiau on the coast of Kalauoa and
its vicinity (McAllister 1971) (Figure 6). For many years the foundations of her residence could
still be identified on the shore and it was here that the battle of Kuki'iahu was fought in 1894
between Ka'eo and his nephew, Kalanikupule, discussed below (ibid., Site 110). Today, the
fishponds of Kapa'akea and Opu have been filled in and built on, Loko Pa’aiau is filled in and all
but over grown (west side of McGrew's Point). Many of the gardens plots, the site of the Battle
called Kuki'iahu and the house foundations of Kalaimanuia are now occupied by the Pearl Ridge

and Pearl Kai shopping Centers (Figure 7 ).

EARLY POST-WESTERN CONTACT
To encompass all the history of the *Ewa District is not feasible or necessary for this

report, however, John 'I'i, whose home was originally in "Ewa, gave us a glimpse of the
significant sites in the vicinity of the project area when he described a trail that extended across

its land, through Kalauao Ahupua’a, in the early 1800s (See Figure 5):

The trail began again in the opposite side to the lowland of Halawa; on to Kauwamoa, a
diving place and much liked resting place. It was said to be the diving place where
Pe’ape’a leaped. . . There the trail led to the taro patches in Aiea and up the plain of
Kukii-ahu. Just below the trail was the spot where Ka'eo, chief of Kauai was killed by
Kalanikupule. From there the trail went along the taro patches to the upper part of
Kohokoho and on to Ka-huewai, a small waterfall. On the high ground above, a little
way, was a spring also a favorite resting place for travelers. From a spot above, it
continues over a small plain; down the small hill of Waimalu and along the taro patches
that laid in the center of the land. . . . I went down toward the stream then up again to go
above the taro patches of Waiau; up to a maika field; to Waimano; to Manana and to
Waiawa; to the stream of Kukehi; up to two other maika fields, Pueohulunui and Hau-
pu'u. At Pueo-hulu-nui was the place where the trail branched to go to Waialua and the
other to descend to Honouliuli. . . . [1959:95-97]

In 1794, a battle called Kuki'iahu, was fought between the ruling chief of O ahu,
Kalanikupule, son of Kahekili, and his uncle, Ka'eokulani from Kaua'i. The place of battle was
the down on the plain where the foundations of the houses of Chiefess Kalaimanuia were
located, between Kalauao Ahupua’a and "Aiea Ahupua’a in ‘Ewa District:

The heights of Kuamo'o, Kalauao, and *Aiea were held by the right wing of
Kalanikiipule’s forces commanded by a warrior named Koa-lau-kani; the shore line of
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Malie by the left wing under the command of Ka-mohomoho, Kalaniktipule himself with
the main army held the middle ground between *Aiea and the taro patches; Captain
Brown’s boatmen were in boats guarding the shoreline. Thus surrounded Ka'eo found
his men fighting at close quarters and cut off by Koa-lau-kani between Kalauao and
Kuamo'o, he was hemmed in on all sides and compelled to meet the onset, which moved
like the ebb and flow of the tide. Shots from guns and cannon, thrusts of the sword and
spear fell upon his helpers. Ka'eo with six of his men escaped into a ravine below *Aiea
and might have disappeared there had not the red of his feather cloak been seen from the
boats at sea and their shots drew attention to those on land. Hemmed in from above, he
was killed fighting bravely. His wives were killed with him, and his chiefs and warriors.
This war call Kuki'iahu, was fought from November 16 to December 12, 1794 at
Kalauao in "Ewa [Kamakau 1961:169].

In March of 1810, Archibald Campbell (1967:103-04), an English seaman, described the

agricultural area around Pearl Harbor, below "Aiea Heights.

In the month of November the king [Kamehameha] was pleased to grant me about
sixty acres of land, situated upon the Wymummee [Waimomi], or Pearl-water, an inlet of
the sea . . . We passed by footpaths, winding through an extensive and fertile plain, the
whole of which is in the highest state of cultivation. Every stream was carefully
embanked, to supply water for the taro beds. Where there was no water, the land was
under crops of yams and sweet potatoes. The roads and numerous houses are shaded by
cocoa-nut trees, and the sides of the mountains covered with wood to a great height . . .
[1967:103]

Gilbert Mathison (1825: 416) was in Hawai'i in 1821-22 and described the "Ewa region
while returning from Waialua:

The adjoining low country is overflowed both naturally and by artificial means,
and is well stocked with tarrow plantations, bananas, etc. . . . The land belongs to
many different proprietors; and on every estate there is a fishpond surrounded by
a stone wall. . .

The Scottish Botanist, James Macrae, also recorded his impression of "Ewa District in 1825:

The neighborhood of the Pearl River is very extensive, rising backwards with a
gentle slope toward the woods, but is without cultivation, except around the
outskirts to about half a mile from the water. The country is divided into separate
farms or allotments belonging to the chiefs, and enclosed with walls from 4 to 6
feet high, made of a mixture of mud and stone. [1972: 37]

Another botanist, F.J.F. Meyen, gave his impression of the land around the “Pearl River” in
1831:

18



At the mouth of the Pearl River the ground has such a slight elevation, that at high
tide the ocean encroaches far into the river, helping to form small lakes which are
so deep, that the long boats from the ocean can penetrate far upstream. All around
these water basins the land is extraordinarily low but also exceedingly fertile and
nowhere else on the whole island of Oahu are such large and continuous stretches
of land cultivated. The taro fields, the banana plantations, the plantations of sugar
cane are immeasurable [1981:63].

THE MAHELE
In the 1840s, traditional land tenure shifted drastically with the introduction of private

land ownership based on western law. While it is a complex issue, many scholars believe that in
order to protect Hawaiian sovereignty from foreign powers, Kauikeaouli (Kamehameha III) was
forced to establish laws changing the traditional Hawaiian economy to that of a market economy
(Kame'eleihiwa 1992:169-70, 176; Kelly 1983:45, 1998:4; Daws 1968:111; Kuykendall 1938
Vol. 1:145). The Great Mahele of 1848 divided Hawaiian lands between the king, the chiefs, the
government, and began the process of private ownership of lands. The subsequently awarded

parcels were called Land Commission Awards (LCAs).

Once lands were thus made available and private ownership was instituted, the
maka d@inana (commoners), if they had been made aware of the procedures, were able to claim
the plots on which they had been cultivating and living. These claims did not include any
previously cultivated but presently fallow land, ‘okipii (on O ahu), stream fisheries, or many
other resources necessary for traditional survival (Kelly 1983; Kame eleihiwa 1992:295; Kirch
and Sahlins 1992). If occupation could be established through the testimony of two witnesses,
the petitioners were awarded the claimed LCA and issued a Royal Patent after which they could
take possession of the property (Chinen 1961:16). Fifty-four LCAs were awarded in the
ahupua a of Kalauao and most were located near the shore, on the makai side of Kamehameha

Highway.

The Kalauao Ahupua’a was awarded to Laura Konia along with other lands. John Meek
leased some land and was given a narrow strip of 1300 acres at the far eastern side of Kalauao
from Kamehameha III that was for him and his heirs, but he could not sell any part of it to
foreigners, or brew any liquor on (N.R. 768v3, Parcel 6). Another parcel (LCA 5365) was
awarded to a Colonel William Stevens. It was located in the ‘i/i of Paaiau, in Kalauao and

consisted of approximately 62 acres (Waihona "Aina 2011).

For the most of the 19™ century, the majority of the land parcels in the lower portion of

Kalauao were farmed by different families, who continued in traditional subsistence farming,
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including harvesting the fish ponds. No LCAs were identified in the project area. However, two
LCAs in close proximity recorded land use in the 1840s (see Figure 6). LCA No. 2494, awarded
to Julia Kekou, was located under what is now Monterey Bay Canners Restaurant, across
Kaonohi Street to the east from the project area (TMK: 9-8-13). She claims two /o i (‘apana 3),
and went on to state that to the north and east of this ‘@pana was more of her land (no size
stated), to the south and west were narrow strips of land (mo ‘0), belonging to Alapai.
Apparently, Alapai did not claim his mo o, as there is no record of his claim, its size, or its use
(F.T. 10-11 v 9 No. 2494). Mahoe's LCA 6156B was located further south in the vicinity of a
parking lot and the Bed, Bath, and Beyond store. He claimed a mo ‘o kalo consisting of 11 /o
with a dry land or pasture section (kula). To the north was the mo ‘o “aina belonging to Kamanu,
to the east were lo i kalo ko ele (pond-field farmed for ahupua “a chief), to the south was the Opu
fishpond, and to the west a pa ‘aina (fenced land). Again, no records were found for Kamanu’s
land, so its size, or use is not known (F.T. 10-11 v 9).

Handy and Handy (1972:472) said: “No area better exemplifies the industry and skills of
the Hawaiian Chiefs and their people than do the terraced plantation areas and numerous
fishponds of "Ewa.” What's left of these pond-fields are seen in the Sumida's Watercress Farm,

still using the pure, spring water, and flourishing in a modern-day urban environment.

In the latter part of the 19" century, land use in Hawai'i began to change. Well water
was discovered in 1879 in the "Ewa District, opening the area to commercial ventures. The
addition of heavy-duty pumps dispensed water throughout the region and allowed the conversion
of much of the land into sugarcane fields. The introduction of the sugar industry also changed
the agricultural focus of parcels skirting the fishponds from Honouliuli to “Aiea. In 1899,
Honolulu Plantation Company leased 6,500 acres in and around Pearl Harbor, erected a mill in
‘Aiea, and built a plantation railroad for the transfer of cane to the mill (Dorrance and Morgan
2000). By 1905, the mill had an active refinery to produce sugar for local consumption. The
mill’s annual average output was about 20,000 tons of refined sugar. A 1919 Fire Control map
shows the cultivation of sugar cane in an around the project area, as well as a railroad built by
Dillingham, known as the O.R.&L., or the Oahu Railway and Land Company, extending along
the coast, approximately within the Kamehameha Highway alignment (Hammatt and Shideler
2006). This railroad tied the sugar plantations on O ahu together and extended around the island
from Honolulu, to Pearl City, to Wai'anae, Waialua, and finally, Kahuku, all producing vast
amounts of cane. By the mid-1930s, the plantation consisted of 23,000 acres of leased land

around "Aiea, including the project area. Pu'uloa Camp was built for the plantation workers near
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Watertown and adjacent cane fields to the southeast. Sugar cane was planted throughout the

"Ewa district, including the project area.

Handy (1940) stated that the previously terraced land of Kalauao, watered from the

stream of Kalauao, was now in sugarcane with a scattering of banana groves.

In 1887, the Navy leased Pearl Harbor from the Hawaiian Kingdom, and in 1908, the
Naval Shipyard was established in what had become a U.S. Territory. Realizing the military
value of the harbor, the U.S. government began aquiring more and more parcels of land from the
Honolulu Plantation Company’s agricultural fields (Kuykendall 1938). The land containing the
Pu’uloa Plantation Camp and Watertown, which had been leased by the Honolulu Sugar
Company and consisted of 15% of the Pu’uloa plantation land, was purchased in 1935 by the
U.S. Army and became Hickam Air Force Base. Additional land was given up in WW 11
Handy (1940: 81) records much of the old terracing gone: “The small area of low flatland

2

covered by plantation camp, railroad, etc. below the old highway, was formerly in terraces. . . ..

After WWII, the pressing needs of urban growth ended sugarcane cultivation for
the Honolulu Plantation Company. In January 1947 the Honolulu Plantation Company shut
down, the “Aiea Mill closed its doors, was dismantled, and shipped off to the Philippines
(Dorrance and Morgan 2000). The refinery continued to operate until 1996 and became the
home to the Hawai'i Agricultural Research Center. *Aiea has developed, sections of highway,
shops and shopping centers on its lower slopes, with residential areas in the uplands surrounding
the project area. However, a portion of the past /o i were protected by Moriichi and Makiyo
Sumida. In spite of the pressure from commercial enterprises to obtain their land, the 11-acre
watercress farm that they had tended since 1928, remains. Representatives from Robertson
Properties Group, met with David and Barbara Sumida of Sumida Farm in July of 2010, who had

no knowledge of anything of cultural significance outside the Sumida Farm section.

Kamehameha Drive-In Theater was constructed in 1960-61 and closed as a drive-in
theater in 1998. The Kam Swap Meet had already started in 1976 and is still in operation as of
the date of this report.

SUMMARY

The “level of effort undertaken” to identify potential effect by a project to cultural
resources, places or beliefs (OEQC 1997) has not been officially defined and is left up to the

Cultural Impact Assessment investigator. A good faith effort can mean contacting agencies by
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letter, interviewing people who may be affected by the project or who know its history, research
identifying sensitive areas and previous land use, holding meetings in which the public is invited
to testify, notifying the community through the media, and other appropriate strategies based on
the type of project being proposed and its impact potential. Sending inquiring letters to
organizations concerning development of a piece of property that has already been totally
impacted by previous activity and is located in an already developed urban area may be a “good
faith effort.” However, when many factors need to be considered, such as in coastal or mountain
development, a good faith effort would undoubtedly mean an entirely different level of research

activity.

Letters of inquiry were sent to organizations whose jurisdiction included knowledge of
the area. Initially, consultation was sought from Phyllis (Coochie) Cayan, History and Culture
Branch Chief with SHPD; Clyde Namu'o, Director Office of Hawaiian Affairs, O ahu; Leimaile
Quitevis, member of the O ahu Island Burial Council; and George Kaeliwai, Jr., "Ewa Hawaiian
Civic Club. In addition, a Cultural Impact Assessment Notice was published on January 30,
2010, February 2 and 3, 2011 in The Honolulu Star-Advertiser and the February issue of the
OHA newspaper, Ka Wai Ola. These notices requested information of cultural resources or
activities in the area of the proposed project, stated the TMK number, and where to respond with
pertinent information. Based on the responses, an assessment of the potential effects on cultural
resources in the project area and recommendations for mitigation of these effects can be

proposed.

Historical and cultural source materials were extensively used and can be found listed in
the References Cited section of this report. Such scholars as I'i, Kamakau, Malo, Beckwith,
Chinen, Kame'eleihiwa, Fornander, Kirch, Kuykendall, Kelly, Handy and Handy, Puku'i and
Elbert, Thrum, Sterling, and Cordy have contributed, and continue to contribute, to our
knowledge and understanding of Hawai'i, past and present. The works of these and other
authors were consulted and incorporated in this report where appropriate. Land use document

research was supplied by the Waihona "Aina 2011 Data base and the State Survey Office.

No archaeological sites were identified in the project area. An Archaeological Literature
Review and Field Check for the Kamehameha Drive-In lands was compiled in 2006 and lists
studies in the broad vicinity (Hammatt and Shideler 2006:26 ). The study included a field
inspection of the project area to identify any surface archaeological features and to investigate
and assess the potential for impact to such sites. The report concluded that it would be unlikely

for any significant subsurface cultural deposits related to habitation, etc., to be found within the
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project area, as they would have been destroyed by “. . . decades of commercial sugar cane
cultivation . . .” and “. . . the mass grading transforming the top 1 m of the bluff . . .”, for the
drive-in (ibid.:32).

Archaeology deals with material remains, and although cultural beliefs are often reflected
through some sort of architecture, like heiau, or ko a, there are many examples of cultural
associations still important to the community with no physical structures to mark their
significance. One such place, Ulukukui O Lanikaula, located on Moloka'i, is considered an
extremely sacred spot. Another might be Kilauea and Halema'uma'u, home of Pele o Hawai'i
Island. These places have become important sites supporting a traditional belief system still held
by the many peoples of Hawai'i. They contain no identified archaeological features, however
they are highly meaningful “...because of [their] association with cultural practices or beliefs of

a living community . . .” (King 2003:3).

CULTURAL IMPACT ASSESSMENT INQUIRY RESPONSE

Analysis of the potential effect of the project on cultural resources, practices or beliefs,
the potential to isolate cultural resources, maintain practices or beliefs in their original setting,
and the potential of the project to introduce elements that may alter the setting in which cultural
practices take place is a requirement of the OEQC (No. 10, 1997). As stated earlier, this includes
the cultural resources of the different groups comprising the multi-ethnic community of Hawai'i.
In response to the announcement in the Ka wai Ola, Kupuna Reeves, from the Big Island called
on February 2, 2011, asking where the project area was located. Phyllis (Coochie) Cayan, SHPD
History and Culture Branch Chief, responded with a letter and her suggestions resulted in
inquiries of the Sumida family, Shad Kane and Kawika McKeague, both of whom are members
of the O ahu Island Burial Council (Appendix C). Clyde W. Namu'o, Chief Executive Officer of
the OHA, responded with the recommendation that “any identified archaeological and cultural

sites be considered in the scope of the CIA...” (see Appendix C). None have been identified.

In response to the request from the SHPD History and Culture Branch Chief, Scientific
Consultant Services, Inc. wrote letters of inquiry to both Shad Kane and Kawika McKeague and
representatives from Robertson Properties Group, met with members of Sumida Farm in July of
2010, who had no knowledge of anything of cultural significance outside the Sumida Farm
section. To date responses have not been received from Mr. Kane, Mr. McKeague, Leimaile
Quitevis, member of the O ahu Island Burial Council (OIBC); and George Kaeliwai, Jr., 'Ewa
Hawaiian Civic Club, or Michael K. Lee. In August of 2011, another set of inquiry letters were

sent to the same individuals and organizations previously addressed (Appendix D). As of the
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production of the CIA report, there were no suggestions for additional avenues of investigation
concerning the identification of on-going traditional cultural activities in the project area or its

vicinity.

In August of 2011, telephone contact was made with several Hawaiian Civic Clubs in the
project's vicinity. Charles Kaeliwai of the "Ewa Hawaiian Civic Club referred us to Lawrence
Woode Jr. of the "Ewa-Pu'uloa Hawaiian Civic Club. Mr. Woode suggested contacting Moana
Sanders of the Pearl Harbor Civic Club, for more specific parcel information. Ms. Sanders
recommended Mr. Charles Kapua as a long time resident of the Kalauao area. Mr. Kapua, stated
that he did not know of any on-gong cultural resources or activities taking place in or around the
project area. He also mentioned the previous existence of the many springs that had been
covered up by development, the locations of which were not now known.

CULTURAL ASSESSMENT AND RECOMMENDATIONS

Based on no additional suggestions or information from the contacted organizations,
newspapers, and negative results of the archival research, it is reasonable to conclude that,
pursuant to Act 50, the exercise of native Hawaiian rights, or any ethnic group, related to
gathering, access or other customary activities will not be affected by development activities.
Because there were no cultural activities identified within the project area, there are no adverse
effects.

Therefore, it is reasonable to conclude that, pursuant to Act 50, the exercise of native
Hawaiian rights, or any ethnic group, related to gathering, access or other customary activities
will not be negatively affected by the proposed development of the approximately 14-acre

project area.
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APPENDIX A: CULTURAL IMPACT ASSESSMENT INQUIRY LETTERS




ScientiFic CONSULTANT SERVICES, Inc.

711 Kapiolani Blvd., Suite 975 Honolulu, Hawai'i 96813

Shad Kane March 1, 2011
‘Ewa OIBC representative

kiha@hawaii.rr.com

Dear Mr. Kane:

Scientific Consultant Services, Inc. (SCS) has been contracted by PBR Hawaii &
Associates, Inc.to conduct a Cultural Impact Assessment (CIA) of approximately 13
acres, in Kalauoa Ahupua’a, 'Ewa District, Oahu Island [TMK:9-8-013:013]. According
to documents supplied by PBR Hawaii & Associates, Inc., the project proposes to
develop the land that was formerly known as the Kamehameha Drive-In with commercial
space and residential units in the “workforce/affordable” price range.

Archaeological reports of studies conducted in the area can be found on file at the SHPD
office. According to the Guidelines for Assessing Cultural Impacts (Office of
Environmental Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs...The types of cultural
resources subject to assessment may include traditional cultural properties
or other types of historic sites, both man made and natural which support
such cultural beliefs...

We are asking you for any information that might assist us in gathering
knowledge of traditional activities, or traditional rights that might be impacted by
development of the property. The results of our assessments rely greatly on the
assistance and response of individuals and organizations such as yours. Enclosed
are maps showing the proposed project area. Please contact me at our SCS
Honolulu office at (808) 597-1182; my cell phone, 225-2355; or home, (808) 637-
9539, with any information or recommendations concerning this Cultural Impact
Assessment.

Sincerely yours,

v € :
SR 5 VauVave \Y\ =
Leann McGerty,

Senior Archaeologist
Enclosures (2)

Ph: 808-597-1182 {'scs‘mmmwb;m Fax: 808-597-1193
Neighbor Istand Offices « Hawai'i Island » Mauni » Kana'i
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ScienTiFic CONSULTANT SERVICES, Inc.

= 3

711 Kapiolani Blvd., Suite 975 Honolulu, Howai'i 96813

Ms. Leimaile Quitevis January 25, 2011
O'ahu Island Burial Council
leimaile.q@gmail.com

Dear Ms. Quitevis:

Scientific Consultant Services, Inc. (SCS) has been contracted by PBR Hawaii &
Associates, Inc.to conduct a Cultural Impact Assessment (CIA) of approximately 13
acres, in Kalauoa Ahupua'a, ‘Ewa District, O'ahu Island [TMK:9-8-013:013]. According
to documents supplied by PBR Hawaii & Associates, Inc., the project proposes to
develop the land that was formerly known as the Kamehameha Drive-In with commercial
space and residential units in the “workforce/affordable” price range.

Archaeological reports conducted in the area can be found on file at the SHPD office.
According to the Guidelines for Assessing Cultural Impacts (Office of Environmental
Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs...The types of cultural
resources subject to assessment may include traditional cultural properties
or other types of historic sites, both man made and natural which support
such cultural beliefs...

We are asking you for any information that might assist us in gathering
knowledge of traditional activities, or traditional rights that might be impacted by
development of the property. The results of our assessments rely greatly on the
assistance and response of individuals and organizations such as yours. Enclosed
are maps showing the proposed project area. Please contact me at our SCS
Honolulu office at (808) 597-1182; my cell phone, 225-2355; or home, (808) 637-
9539, with any information or recommendations concerning this Cultural Impact
Assessment.

Sincerely yours,

iﬁ AW M- &I:d

Leann McGerty,
Senior Archaeologist
Enclosures (2)

Ph: 808-397-1182 ) SCS... SERVING aLL YOUR ARCHAEOLOGICAL NE¥DS k Fax: 808-597-1193

Neighbor Island Offices » Hawai'i Island « Maui » Kaua'i
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ScienTiFic CONSULTANT SERVICES, Inc.

711 Kapiolani Blvd., Suite 975 Honolulu, Howai'i 96813

Michael K. Lee January 25, 2011
91-1200 Keaunui Drive, Unit 614
‘Ewa Beach, HI 96706

Dear Mr. Lee:

Scientific Consultant Services, Inc. (SCS) has been contracted by PBR Hawaii &
Associates, Inc.to conduct a Cultural Impact Assessment (CIA) of approximately 13
acres, in Kalauoa Ahupua’'a, "Ewa District, O'ahu Island [TMK:9-8-013:013]. According
to documents supplied by PBR Hawaii & Associates, Inc., the project proposes to
develop the land that was formerly known as the Kamehameha Drive-In with commercial
space and residential units in the “workforce/affordable” price range.

Archaeological reports conducted in the area can be found on file at the SHPD office.
According to the Guidelines for Assessing Cultural Impacts (Office of Environmental
Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs... The types of cultural
resources subject to assessment may include traditional cultural properties
or other types of historic sites, both man made and natural which support
such cultural beliefs. ..

We are asking you for any information that might assist us in gathering
knowledge of traditional activities, or traditional rights that might be impacted by
development of the property. The results of our assessments rely greatly on the
assistance and response of individuals and organizations such as yours. Enclosed
are maps showing the proposed project area. Please contact me at our SCS
Honolulu office at (808) 597-1182; my cell phone, 225-2355; or home, (808) 637-
9539, with any information or recommendations concerning this Cultural Impact
Assessment.

Sincerely yours,

*jifﬂ,fb’“\-b\' . ”\W [f' %

Leann McGerty,
Senior Archaeologist
Enclosures (2)

Ph: 808-397-1182 ] §(CS,., skRVING ALL YOUR ARCHAEOLOGICAL N¥¥DS \Fﬂ: 808-597-1193
O

Neighbor Island Offices « Hawai'i Island » Maui » Kawa'i
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ScienTiFic CONSULTANT SERVICES, Inc

711 Kapiolani Blvd., Suite 975 Honolulu, Howai'i 96813

George Kaeliwai, Jr. January 25, 2011
Hawaiian Civic Club of "Ewa

2460-A Na'ai Street

Honolulu, HI 96819

Dear Sir:

Scientific Consultant Services, Inc. (SCS) has been contracted by PBR Hawaii &
Associates, Inc.to conduct a Cultural Impact Assessment (CIA) of approximately 13
acres, in Kalauoa Ahupua'a, "Ewa District, O"ahu Island [TMK:9-8-013:013]. According
to documents supplied by PBR Hawaii & Associates, Inc., the project proposes to
develop the land that was formerly known as the Kamehameha Drive-In with commercial
space and residential units in the “workforce/affordable” price range.

Archaeological reports conducted in the area can be found on file at the SHPD office.
According to the Guidelines for Assessing Cultural Impacts (Office of Environmental
Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs...The types of cultural
resources subject to assessment may include traditional cultural properties
or other types of historic sites, both man made and natural which support
such cultural beliefs...

We are asking you for any information that might assist us in gathering
knowledge of traditional activities, or traditional rights that might be impacted by
development of the property. The results of our assessments rely greatly on the
assistance and response of individuals and organizations such as yours. Enclosed
are maps showing the proposed project area. Please contact me at our SCS
Honolulu office at (808) 597-1182; my cell phone, 225-2355; or home, (808) 637-
9539, with any information or recommendations concerning this Cultural Impact
Assessment.

Sincerely yours,

‘ (
<ji O n C"' -E\:CO,-
Leann McGerty,
Senior Archaeologist

Enclosures (2)

Ph: 808-397-1182 | SCS... seRvinG aLL YoUR ARCHAEQLOGICAL weks \ Fax: 808-597-1193

Neighbor Island Offices » Hawai'i Island ¢ Maui + Kaun'i
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ScienTiFic CONSULTANT SERVICES, Inc.

711 Kapiolani Blvd., Suite 975 Honolulu, Howai'i 96813

Phyllis Coochie Cayan, History and Culture Branch Chief January 25, 2011
C/O State Historic Preservation Division

601 Kamokila Blvd. Room 555

Kapolei, Hawai'i 96707

Dear Ms. Cayan:

Scientific Consultant Services, Inc. (SCS) has been contracted by PBR Hawaii &
Associates, Inc.to conduct a Cultural Impact Assessment (CIA) of approximately 13
acres, in Kalauoa Ahupua'a, "Ewa District, O'ahu Island [TMK:9-8-013:013]. According
to documents supplied by PBR Hawaii & Associates, Inc., the project proposes to
develop the land that was formerly known as the Kamehameha Drive-In with commercial
space and residential units in the “workforce/affordable” price range.

Archaeological reports conducted in the area can be found on file at the SHPD office.
According to the Guidelines for Assessing Cultural Impacts (Office of Environmental
Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs...The types of cultural
resources subject to assessment may include traditional cultural properties
or other types of historic sites, both man made and natural which support
such cultural beliefs...

We are asking you for any information that might assist us in gathering
knowledge of traditional activities, or traditional rights that might be impacted by
development of the property. The results of our assessments rely greatly on the
assistance and response of individuals and organizations such as yours. Enclosed
are maps showing the proposed project area. Please contact me at our SCS
Honolulu office at (808) 597-1182; my cell phone, 225-2355; or home, (808) 637-
9539, with any information or recommendations concerning this Cultural Impact
Assessment.

Sincerely yours,

D . .
Toamn MG x%,
Leann McGerty,

Senior Archaeologist
Enclosures (2)

Ph: 808-597-1182 / §CS... skRVING ALL YOUR ARCHAEOLOGICAL wewps \ Fax: 808-597-1193
Neighbor Island Offices » Hawai'ilsland » Maui ¢ Kaua'i
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ScientiFic ‘CONSULTANT SERVICES, Inc.

TN

711 Kapiolani Blvd., Suite 975 Honolulu, Hawai'i 96813

Clyde Namu'o, Director January 25, 2011
C/o Office of Hawaiian Affairs

711 Kapi'olani Blvd, Suite 500

Honolulu, HI 96813

Dear Mr. Namu'o:

Scientific Consultant Services, Inc. (SCS) has been contracted by PBR Hawaii &
Associates, Inc.to conduct a Cultural Impact Assessment (CIA) of approximately 13
acres, in Kalauoa Ahupua'a, ‘Ewa District, O'ahu Island [TMK:9-8-013:013]. According
to documents supplied by PBR Hawaii & Associates, Inc., the project proposes to
develop the land that was formerly known as the Kamehameha Drive-In with commercial
space and residential units in the “workforce/affordable™ price range.

Archaeological reports conducted in the area can be found on file at the SHPD office.
According to the Guidelines for Assessing Cultural Impacts (Office of Environmental
Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs... The types of cultural
resources subject to assessment may include traditional cultural properties
or other types of historic sites, both man made and natural which support
such cultural beliefs. ..

We are asking you for any information that might assist us in gathering
knowledge of traditional activities, or traditional rights that might be impacted by
development of the property. The results of our assessments rely greatly on the
assistance and response of individuals and organizations such as yours. Enclosed
are maps showing the proposed project area. Please contact me at our SCS
Honolulu office at (808) 597-1182; my cell phone, 225-2355; or home, (808) 637-
9539, with any information or recommendations concerning this Cultural Impact
Assessment.

Sincerely yours,

STV N e 6"
Leann McGerty,

Senior Archaeologist
Enclosures (2)

Ph: 808-597-1182 / §CS... skrvING ALL YOUR ARCHAEQLOGICAL NeeDs \ Fax: 808-597-1193

Neighbor [sland Offices » Hawai'i Island « Maui  Kaua'i

A6




ScientiFic  CONSULTANT SERVICES, Inc

-

Kawika McKeague March 1, 2011
‘Ewa OIBC representative

kawikam(@hawaii.rr.com
Dear Mr. McKeague:

711 Kapiolani Blvd., Suite 975 Honolulu, Hawai'i 96813

Scientific Consultant Services, Inc. (SCS) has been contracted by PBR Hawaii &
Associates, Inc.to conduct a Cultural Impact Assessment (CIA) of approximately 13
acres, in Kalauoa Ahupua’a, 'Ewa District, O'ahu Island [TMK:9-8-013:013]. According
to documents supplied by PBR Hawaii & Associates, Inc., the project proposes to
develop the land that was formerly known as the Kamehameha Drive-In with commercial
space and residential units in the “workforce/affordable™ price range.

Archaeological reports of studies conducted in the area can be found on file at the SHPD
office. According to the Guidelines for Assessing Cultural Impacts (Office of
Environmental Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs...The types of cultural
resources subject to assessment may include traditional cultural properties
or other types of historic sites, both man made and natural which support
such cultural beliefs...

We are asking you for any information that might assist us in gathering
knowledge of traditional activities, or traditional rights that might be impacted by
development of the property. The results of our assessments rely greatly on the
assistance and response of individuals and organizations such as yours. Enclosed
are maps showing the proposed project area. Please contact me at our SCS
Honolulu office at (808) 597-1182; my cell phone, 225-2355; or home, (808) 637-
9539, with any information or recommendations concerning this Cultural Impact
Assessment.

Sincerely yours,

RETTINS (- -&\;5

Leann McGerty,
Senior Archaeologist
Enclosures (2)

Ph: 808-597-1182 / SCS... skrvinG aLL YOUR ARCHAEOLOGICAL werps \ Fax: 808-597-1193

Neighbor Island Offices » Hawai'i Island « Maui « Kaua'i
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APPENDIX B: CULTURAL IMPACT ASSESSMENT NOTICES




AFFIDAVIT OF PUBLICATION

IN THE MATTER OF
CULTURAL IMPACT ASSESSMENT NOTICE:

STATE OF HAWAII }
} 88.
City and County of Honolulu }

Doc. Date: FEB -1 #Pages:_ 1

Notary Name:_Patricia K. Reese First Judicial Clrcuit
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Publication
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Rose Rosales being duly sworn, deposes and says that she is a clerk, duly authorized R
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circulation in the State of Hawaii, and that the attached notice is true notice as was
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Honolulu Star-Advertiser 3 times om:
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S
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I 4
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Specialized in Hawaiian Home Lands &
Fee Simple Properties. WWW.Charmaine
QuilitPoli.Com. (808) 295-4474 Pruden-
tial Locations LLC

KAMUELA - Big Island 5.8 Acres. Puukapy
farmiot DHHL Lease for sale. FencedLand-
scapedwith | bd. | ba Home has Countywater
Electric. Awail $250.000. Call B0B-217-3475.

RANAKA MADLI Flags and 1-shirts, decais,
stickers, 1-shirts for every island, sues
from S 10 JOCKL. §17 (S.M.L) and 521 (XL
YXL, XXOL). www kanakamaolipower org
or B08-332-5220

KAPOLEI - Kapuea. only 3 years oid 472,
Ige open back yard. DHHL Lease. Graham
Realty Inc.. Bobbie Kennedy (RA) BOB-
221-6570 - email: habuchal@acl.com

LALAMILD - West new upgraded 4/2, Model
2 home, metal roof, (not avail on future
homes), fenced yard, - East Lalamilo 472
new home. DHHL Lease Graham Realty
Inc., Bobbie Kennedy (RA) 808 221-§570

MAMAKULI - Princess Mahanu Estates
Comer lot 5 bdrm/ 25 baths $370.000/
offer. Kaupe a{Kapoiei) 4 bdm/3 baths
$410,000 cul-ge-sac Charmaine | Quilit
Poki (R) (B0B) 295-4474.

WAIMANALD - undivided nterest
lease for the next new home offenng
WAIANAE 7/2/3 large home - newly
upgraded beautitul 3/2/2 home, fenced
yd. DHHL Leases. Graham Reafty, Inc
Bobbie Kennedy (RA) (B0B) 221-6570
WAIMANALD - Comer lot- $300,0004fter.
i Hile. 21,560 siot $30.000 Hoolehua-
Molokai 3/2. $185,000/Kalam aula-Molokai
Lacre lot $25,000, Charmame L Quilit Poki
1R (808) 2954474

WAIMEA - 10 Acres Pastoral whouse,
shed - 5 acres whouse, fenced, m heart
of Waimea, all utl. KAWAIHE MAKUA - 272
Ige lot. view. DHHL Leases. Graham Realty
Inc . Bobbse Kennedy (RA) 808 271-6570

WAIMEA - Kamuela Puusapy i leasehoid
pastoral acres with a well designed 3 bed-
room, 2.5 bath spacious home. A must
see to enjoy both inside and out. Covered
Lanai and many extras: Listed $328.000.
Interested in selling or buying call me,
GK “Pua” Cormea (RS) B08-896-6888.

WAIDHULI WHL - (KULAMAUI)PRICE
REDUCED TO $399,000.00.Custom home
with views(Lease). Must qualify with HHL.
Edwina Pennington RIS}, Call {808) 291-
6823 ERA Pacific Properties.

WILL SELL 21560sf Keaukaha house
lot - 458 Nahale-a St for 30K Willing to
work w/huyet or will build for buyer Call
Bryan at 732-9751

WANTED: Used shipping containers-
Needed (3) 40" long x B wide shipping
containers.; (5) 20 long x &' wide. For
farm equipment storage. Piease call B08-
261-4829, leave message Email sue@
Kechnologies com

¢ NOKAILINA )
PUBLIC NOTICES

KAWAIAHA'O CHURCH

Any “ohana who have famuly mem-
bers bunied in marked or unmarked
gravesiles at Kawaiaha“o Church arc
requested 1o respond immediately
10 this notice. Kawaiaha'o Church
is planning to build a multi-purpose
hall at the site of the former Likeke
Hall. Sixty-nine Iwi Kiipuna (bones
and burial remains) have been dug up
from the church’s cemelery 1o dae.
The iwi were discovered, unearthed
and disinterred at this construction
site with permission of Kawaiaha'o
Church, the State of Hawai 1 Depan-
ment of Land and Natural Resources

and the Deparument of Health

The Iwi Kipuna are currently in
the basement of the church at the
bottom of the bell wower. Our rela-
tives need to be put back to rest and
trealed with the highest respect.
The immediate concern 15 that con-
struction will resume before famuly
members have been contacted Lo
discuss the current situation.

Please call Kawaiaha'o Church at
522-1333 and express your concerns
and request a halt 1o all construction
until meetings with family members
have been held and all concerns have
been addressed and discussed.

NORTHERN LEG OF THE
WESTERN BYPASS ROAD
Kdloa Ahupua‘a and
Kéloa District, Kaua‘i

TMKs: (4) 2.7-003: 002 (por.)

and 014; 2-8-006: 001 (por.)
Pursuant 1o Section 106 of the
Nauonal Histonc Preservation Act
of 1966 (Amended 2006). notice
is hereby given that the County of
Kaua i Department of Public Works.
m coordination with the Federal
Highway Admumstration and State
of Hawai'i Department of Trans-
w0 the

wral knowledge or concemns for,
and culwral or religious attachment
10 the hustoric resources of the Kdloa
ahupua’a are requesied to contact
Mr. Wallace Kudo or Mr. Ken Tes-
uma, Department of Public Works,
County of Kaua', (808) 2414996
4444 Ruce Street #275, Lihu'e, HI
96766- 1340, wkudo@kaua.gov or

portation, propases
Northern Leg of the existing Westemn

kesh kauai.gov. Please respond
by Wednesday. March 2. 2011 B

Bypass Rd. (Ala Kalanik ka)n

mile long Northern Leg will connect
the Western Bypass Rd. with Ala
Kinoiki (Eastern Bypass Rd.). The
Northern Leg will include a 150-foot
wide right-of-way. and a 520-foot
long. 60-foot wide bridge.

Native Hawaiian Organizations
and Native Hawanan descendants
with lincal or cultural Les o, cul-

CULTURAL IMPACT
ASSESSMENT NOTICE

Information requested by SCS of
cultural resources or ongoing cul-
tural acuviues on or near the former
Kam Drive-In TMK:9-8-013:013.
Please respond within 30 days to
SCS at (B0B) 597-1182. @

| KA WAI OLA CULTURAL IMP;ET ASSESSMENT NOTICE
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WILLIAM L ATLA, Ji
INTERIM CHABPERSON
BOARD OF LANTY ANT NATURAL RESOLURCTS
COMMISSHIN ON WATER RESCARC T MANAGEMENT

NEIL ABERCROMBIE
GOVERNOR OF HAWAN

GUY H. KAULUKUKLUT
FIRST DEPLITY

WILLIAM M. TAM
I TENIN DHPUTY DHIREC T - WATER

AUUATI RESOURCFS
LA TING ANTHOCEAN RECREATN
HUMEAL CF CTRVEYANT ES
CUMMEEION (N WATER RESOUNCE MANAURMENT
TUMEERVATION AN COASTAL LANTS
CUBSERRVATIIN AND RESULRUES ENFORCEMENT
ENGINEERING

STATE OF HAWAII

FORESTRY AND WILIH IFF

DEPARTMENT OF LAND AND NATURAL RESOURCES B UMK PRESERVATION
KAINLAWE BIANJDAR.N%:I'R\'J-I'IWNiIN
POST OFFICE BOX 621 STATE PARKS

HONOLULU, HAWAIl 96809
February 16, 2011

Ms. Leann McGerty Log No.2011.0293
Scientific Consultant Services, Inc. Doc.No.1102pc003
711 Kapiolani Blvd. Suite 975

Honolulu, Hawaii 96813

Dear Ms. McGerty:

Subject: Cultural Impact Assessment (CIA) of approximately 13 acres formerly known as the
Kamehameha Drive-In, Kalauoa Ahupua’a, ‘Ewa District, O’ahu Island.
TMK: 9-8-013:013.

This CIA for the above former lands of 13 acres known as the Kamehameha Drive-In has a proposed
project for commercial space and residential units is on heavily developed land used for a drive-in and
swap meet and other commercial activities since at least the 1960°s. The area as you know has since been
heavily urbanized with residential and commercial developments except for small non-urban parcels such
as the Sumida watercress farm not far from this project area.

The State Historic Preservation Division (SHPD) suggests the following strategies to help in your efforts
to identify any traditional cultural rights and/or practices for this area:

1. Talk story with the Sumida Family of the Sumida Watercress Farm as they are one of the longest
folks living there who can recall what it was like before urbanization.

[

Talk story with any senior citizen groups in the general area i.e., Pearl City, *Aiea, who may have
lived and/or worked in the arca before urbanization.

3. Contact the following O’ahu Island Burial Council (OIBC)members for their mana’o:
/e Kawika McKeague, ‘Ewa OIBC representative at kawikam(@hawaii.rr.com
# Shad Kane, ‘Ewa OIBC representative at kiha@hawaii.rr.com

¥

4. Contact realtors who grew up in the area such as Royce Naito at Horita Realty at #487-1561.
Mahalo for the opportunity to offer mana’o. Any questions, please contact me at 808-692-8025,

Sincerely,

V274 M%«M
Phyllis Coochie Cayan
History & Culture Branch Chief
State Historic Preservation Division

Cl




PHONE (B08) 594-1888

STATE OF HAWALI'I
OFFICE OF HAWAIIAN AFFAIRS
711 KAPI'OLANI BOULEVARD, SUITE 500
HONOLULU, HAWAI'l 96813

HRD11/5542

February 23, 2011

Leann McGerty, Senior Archaeologist
Scientific Consulting Service, Inc.
711 Kapi’olani Boulevard, Suite 975
Honolulu, Hawai'i 96813

Re:  Pre-Cultural Impact Assessment Consultation
Kamehamhea Drive-In Redevlopment
‘Ewa, Island of O’ahu

Aloha e Leann McGerty,

The Office of Hawaiian Affairs (OHA) is in receipt of your January 25, 2011 letter
initiating consultation ahead of a cultural impact assessment (CIA) for the proposed
redevelopment of a tax map key parcel currently occupied by the abandoned Kamehameha
Drive-In. The development of commercial space and residential unilts is proposed.

We are disappointed to note that through the statement in your letter that “archaeological
reports conducted in the area can be found on file at the SHPD aoffice” you seem to disconnect
any archaeological resources from the scope of your CIA. OHA strongly advocates that any
identified native Hawaiian archaeological and cultural sites be considered in the scope of the
CIA, as there is a direct connection between these types of resources and the traditions, beliefs
and culture practiced by the Native Hawaiian people today.

OHA has no additional comments on the CIA at this time. We do request the opportunity
to review the completed CIA. Thank you for initiating consultation. Should you have any
questions or concerns, please contact Keola Lindsey at 594-0244 or keolal @oha.org.

‘0 wau iho no me ka ‘oia‘i‘o,
Clyde W. Namu‘o

Chief Executive Officer

C2

FAX (B08) 594-1865




APPENDIX D: UPDATED REQUESTS




s /
711 Kapiolani Blvd., Suite 975 Honolulu. Hawai'i 96813
George Kaeliwai, Jr. August 7, 2011
Hawaiian Civic Club of 'Ewa
2460-A Naai Street
Honolulu, HI 96819

Dear Sir:

As a follow up to our previously sent letter of inquiry of January 25, 2011, Scientific
Consultant Services, Inc. (SCS), is sending a second request for information concerning
the Kamehameha Drive-In project.

Scientific Consultant Services, Inc. has been contracted by PBR Hawaii & Associates
Inc., to conduct a Cultural Impact Assessment (CIA) of approximately 13- acres in
Kalauou Ahupua'a, ‘Ewa District, O"ahu Island (TMK: 9-8-013:013). According to

documents supplied by PBR Hawaii & Associates Inc. the project proposes 10 develop

the land that was formerly know as the Kamehameha Drive-In with commercial space
and residential units in the “workforce/affordable” price range.

According to the Guidelines for Assessing Cultural Impacts (Office of Environmental
Quality Control. Nov. 1997):

The types of cultural practices and beliefs subject o assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs. . . The types of cultural
resources subject to assessment may include traditional cultural properties,
or other types of historic sites, both man made and natural which support
such cultural beliefs. . .

We are asking you for any information that might assist us in gathering knowledge of
traditional activities, or traditional rights that might be impacted by development of the
property. The results of our assessment rely greatly on the assistance and response of
individuals and organizations such as yours. Enclosed are maps showing the proposed
project area. Please contact me at our SCS Honolulu office at (808) 597-11 82, or my cell
phone, 225-2355, with any information or recommendations conceming this Cultural
Impact Assessment.

Sincerely yours,

)
P.0. Sumens Cm¥he

Leann McGerty

Senior Archaeologist

Enclosures (2)

Ph: 808-597-1182 /§CS... skRviNG AL YOUR ARCHAEOLOGICAL eevs \ Fax: 808-897-1193
—
Neighbor Island Offices « Hawai'i [sland » Mani » Kaua'i
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CONSULTANT SERVICES., Inc.

711 Kapiolani Bivd., Suite 975 Honolulu, Hawai'i 96813

Clyde Namu'o. Director August 17, 2011

A £

Cro Office of Hawanan Afiaiis
711 Kapi'olani Blvd, Suite 500
Honolulu, HI 96813

Dear Mr. Namu' o:

As a follow up to our previously sent letter of inquiry of January 25, 2011, Scientific
Consultant Services, Inc. (SCS), is sending a second request for information concerning
the Kamehameha Drive-In project.

Scientific Consultant Services, Inc. has been contracted by PBR Hawaii & Associates
Inc., to conduct a Cultural Impact Assessment (C1A) of approximately 13- acres in
Kalauou Ahupua'a, ‘Ewa District, Oahu Island (TMK: 9-8-013:013). According to
documents supplied by PBR Hawaii & Associates Inc., the project proposes to develop
the land that was formerly know as the Kamehameha Drive-in with commercial space
and residential units in the “workforce/affordable” price range.

According to the Guidelines for Assessing Cultural Impacts (Office of Environmental
Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence. commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs. . . The types of cultural
resources subject to assessment may include traditional cultural properties,
or other types of historic sites, both man made and natural which support
such cultural beliefs. . .

We are asking you for any information that might assist us in gathering knowledge of
traditional activities, or traditional rights that might be impacted by development of the
property. The results of our assessment rely greatly on the assistance and response of
individuals and organizetions such as yours. Enclosed are maps showing the proposed
project area. Please contact me at our SCS Honolulu office at (808) 597-1182, or my cell
phone, 225-2355, with any information or recommendations concerning this Cultural
Impact Assessment.

Sincerely yours,
P Quarta DKo
Leann McGerty

Senior Archaeologist
Enclosures (2)

Ph: $08-597-1182 /SCS... scavine ALL youR ARCHAEOLOGICAL s \ Fax: 808-597-11553

Neighbor Isiand Offices » Hawai'i Island » Maui + Kaua'i
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SceEntiric CONSULTANT SERVICES, Inc.
— - ==

=7

Til Kapiolani Bivd, Suite 973 Howolwiu, Hawai's 96513

Michael K. Lee August 1

91-1200 Keaunui Drive, Unit 614
‘Ewa Beach, HI 96706

-a
[
[==]

Dear Mr. Lee:

As a follow up to our previously sent letter of inquiry of January 25, 2011, Scientific
Consultant Services, Inc. (SCS), is sending a second request for information concerning
the Kamehameha Drive-In project.

Scientific Consultant Services, Inc. has been contracted by PBR Hawaii & Associates
Inc., to conduct a Cultural Impact Assessment (CIA) of approximately 13- acres in
Kalauou Ahupua'a, 'Ewa District, O"ahu Island (TMK: 9-8-013:013). According to
documents supplied by PBR Hawaii & Associates Inc., the project proposes to develop
the land that was formerly know as the Kamehameha Drive-In with commercial space
and residential units in the “workforce/affordable” price range.

According to the Guidelines jor Assessing Cultural Impacts (Office of Environmental
Quality Control, Nov. 19%7):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs. . . The types of cultural
resources subject to assessment may include traditional cultural properties,
or other types of historic sites. both man made and natural which support

B T PR T T Ty .8
sUchl Ccllluial oeieis. . .

We are asking you for any information that might assist us in gathering knowledge of
traditional activities, or traditional rights that might be impacted by development of the
property. The results of our assessment rely greatly on the assistance and response of
individuals and organizations such as yours. Enclosed are maps showing the proposed
project area. Please contact me at our SCS Honolulu office at (808) 597-1182, or my cell
phone, 225-2355, with any information or recommendations concerning this Cultural
Impact Assessment.

Sincerely vours,

& S
oS

‘.|‘; . T\ e
Leann McGerty
Senior Archaeclogist

= | y ]
Enclosures {2)

' SCS... SERVING aii. YOUR ARCHAEGLOGICAL Neins "\*Fn: 808-597-1193

Nejohbor Island Offices « Hawai'i [sland » Mani o Kana'i
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Shad Kane August 17,2011
*Ewa OIBC Representative
kiha@rrhawaii.com

Dear Mr. Kane:

As a follow up to our previously sent letter of inquiry of March 1, 2011, Scientific
Consultant Services, Inc. (SCS), is sending a second request for information concerning
the Kamehameha Drive-In project.

Scientific Consultant Services, Inc. has been contracted by PBR Hawaii & Associates
Inc., to conduct a Cultural Impact Assessment (CIA) of approximately 13- acres in
Kalauou Ahupua'a, ‘Ewa District, O'ahu Island (TMK: 9-8-013:013). According to
documents supplied by PBR Hawaii & Associates Inc.. the project proposes to develop
the land that was formerly know as the Kamehameha Drive-In with commercial space
and residential units in the “workforce/affordable™ price range.

According to the Guidelines for Assessing Cultural Impacts (Office of Environmental
Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial, residential, agricultural, access-related,
recreational, and religious and spiritual customs. . . The types of cultural
resources subject to assessment may include traditional cultural properties,
or other types of historic sites, both man made and natural which support
such cultural beliefs. . .

We are asking you for any information that might assist us in gathering knowledge of
traditional activities, or traditional rights that might be impacted by development of the
property. The results of our assessment rely greatly on the assistance and response of
individuals and organizations such as yours. Enclosed are maps showing the proposed
project area. Please contact me at our SCS Honolulu office at (808) 597-1182, or my cell
phone, 225-2355, with any information or recommendations concerning this Cultural
Impact Assessment.

Sincerely yours,
0p. Sunran TrKs,
Leann McGerty

Senior Archaeologist
Enclosures (2)
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ScrenTric CoNsULTANT - SERVICES, Tne.

P 2 S \
711 Kapiolani Blvd., Suite 973 Honviuiu, Hawai'i 96313
Ms. Leimaile Quitevis August 17, 2011

(O’ ahu Island Burial Council
leimaile.g{@gmaii.com

Dear Ms, Quitevis:

As a follow up to our previously sent letter of inquiry of January 25, 2011, Scientific
Consultant Services, Inc. (SCS), is sending a second request for information concerning
the Kamehameha Drive-In project.

Scientific Consultant Services, Inc. has been contracted by PBR Hawaii & Associates
Inc., to conduct a Cultural Impact Assessment (CIA) of approximately 13- acres in
Kalauou Ahupua’a, "Ewa District, O'ahu Island (TMK: 9-8-013:013). According to
documents supplied bv PBR Hawaii & Associates Inc., the project proposes to develop
the land that was formerly know as the Kamehameha Drive-In with commercial space
and residential units in the “workforce/affordable™ price range.

According to the Guidelines for Assessing Cultural Impacis (Office of Environmental
Quality Control, Nov, 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence, commercial. residential. agricultural. access-related.
recreational. and religious and spiritual customs. . . The types of cultural
resources subject to assessment may include traditional cultural properties,
or other types of historic sites, both man made and natural which support
such cultural beliefs. . .

We are asking vou for any information that might assist us in gathering knowledge of
traditional activities, or traditional rights that might be impacted by development of the
property. The results of our assessment rely greatly on the assistance and response of
individuals and organizations such as yours. Enclosed are maps showing the proposed
project area. Please contact me at our SCS Honolulu office at (808) 597-1182, or my cell
phone, 225-2355, with any information or recommendations concerning this Cultural
impact Assessment.

Sincerely yours,
Tlff %uﬂﬂ.ﬂ_pj—% .r:r.’\.Sn-l'"_’
Leann McGerty

Senior Archaeologist

Tam ol m mvmammem
B T R Y

 iqgs oo Y g {14
Ph: §08-397-i182 / §CS... SERVING ALL YOUR ARCHAEOLOGICAL Nuxps \ Fax: U3-597-1133
Neighbor Island Offices » Hawai'i [sland « Mani + Kava'i
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711 Kapioluni Bivd., Suite 973
Kawika McKeague

Hoaolulu, Hawai'i 96813
August 17, 2011

"Ewa OIBC Representative
kawikam(@hawaii.ir.com

Dear Mr. McKeague:

As a follow up to our previously sent letter of inquiry of March 1, 2011, Scientific
Consultant Services, Inc. (SCS), is sending a second request for information concerning
the Kamehameha Drive-In project.

Scientific Consultant Services, Inc. has been contracted by PBR Hawaii & Associates
Inc., to conduct a Cuiturai Impact Assessment (CIA) of approximately 13- acres in
Kalauou Ahupua'a, "Ewa District, O'ahu Island (TMK: 9-8-013:013). According to
documents supplied by PBR Hawaii & Associates Inc.. the project proposes to develop
the land that was formerly know as the Kamehameha Drive-In with commercial space
and residential units in the “workforce/affordable” price range.

According to the Guidelines for Assessing Cultural Impacis (Office of Environmental
Quality Control, Nov. 1997):

The types of cultural practices and beliefs subject to assessment may
include subsistence. commercial. residential. agricultural. access-related,
recreational, and religious and spiritual customs. . . The types of cultural
resources subject to assessment may include traditional cultural properties,
or other types of historic sites, both man made and natural which support
such cultural beliefs. . .

We are asking you for any information that might assist us in gathering knowledge of
traditional activities, or traditional rights that might be impacted by development of the
property. The results of our assessment rely greatly on the assistance and response of
individuals and organizations such as yours. Enclosed are maps showing the proposed
project area. Please contact me at cur SCS Honolulu office at (808) 597-1182, or my cell
phone, 225-2355, with any information or recommendations concerning this Cultural
impact Assessment.

Sincerely yours,

o A g

PP Supribs O Reé
Leann McGerty
Senior Archaeologist

nnnnnnnnnnnn b
Ah b T e | )

Ph: S08-597-1152 /SCS... smvive aLt YOUR ARCHAEGLOGICAL vyeps \ Fax: 303-397-1193
/ SCS...szmvive atL your, LOGICAL ¥axs \
Neighbor Isiand Offices o Hawai'i [sland » Maui » Kaua'i
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TRAFFIC IMPACT ANALYSIS REPORT

LIVE WORK PLAY AIEA
AIEA, OAHU, HAWAII

December 12, 2011

Prepared for:

Robertson Properties Group
120 North Robertson Boulevard
Los Angeles, CA 90048-3102

ATA

Austin, Tsutsumi & Associates, Inc.
Civil Engineers ¢ Surveyors

501 Sumner Street, Suite 521

Honolulu, Hawaii 96817-5031
Telephone: (808) 533-3646

Facsimile: (808) 526-1267

E-mail: atahnl@atahawaii.com
Honolulu « Wailuku * Hilo, Hawaii
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TRAFFIC IMPACT ANALYSIS REPORT
LIVE WORK PLAY AIEA

Aiea, Oahu, Hawaii

l. INTRODUCTION

This report documents the findings of a traffic study conducted by Austin,
Tsutsumi & Associates, Inc. (ATA) to evaluate the potential traffic impacts resulting from
the property redevelopment project or Live, Work, Play ‘Aiea, hereinafter referred to as
Proposed Project. The Proposed Project would include a mixed-use of commercial

retail, office space and dwelling units.
A. Location

The Proposed Project is situated on approximately 14 acres of land in
Aiea, Hawaii, specifically identified as TMK(s): (1) 9-8-013:013 & 015. The
Proposed Project site is located directly across (west) of the existing Pearlridge
Center. The Proposed Project will be bordered by Moanalua Road to the north,
Kaonohi Street to the east, Westridge Shopping Center to the south and
St. Timothy’s Church and Harbor Pointe Condominium Community (HPCC) to

the west. See Figure 1 for the Proposed Project location.

REPLY TO: OFFICES IN:
501 SUMNER STREET, SUITE 521 ¢ HONOLULU, HAWAII 96817-5031 HONOLULU, HAWAII
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Proposed Project Description

The Proposed Project will be a mixed-use development made up of
approximately 143,400 square feet (SF) of commercial space, 80,000 SF of
office or hotel space and 1,500 residential dwelling units. The commercial space
will consist of a grocery store, retail shops and restaurants. Current plans for the
residential space call for two (2) mid-rise buildings and three (3) high-rise

buildings.

Vehicular access will be provided via one (1) driveway on Moanalua Road
and three (3) driveways on Kaonohi Street. The driveway on Moanalua Road will
be aligned with the existing driveway to the Pearlridge Elementary School on the
north side of Moanalua Road. Along Kaonohi Street, the northernmost driveway
will serve as a right-in, right-out (RIRO) access only due to its proximity to the
signalized intersection of Moanalua Road/Kaonohi Street. The middle driveway
on Kaonohi Street is proposed to be aligned with the existing Pearlridge Center
driveway located between Macy’s and the parking garage, hereinafter referred to
as Pearlridge Center Driveway 1. The proposed driveway will provide
underground access to the Proposed Project’s grocery store’s loading zone and
two (2) underground parking structures, with one servicing customer traffic and
the other servicing one of the three proposed residential high-rise buildings. The
southernmost driveway is proposed to use the existing KFC driveway and realign
it with the existing Pearlridge Center driveway located south of the parking
garage, hereinafter referred to as Pearlridge Center Driveway 2. See Figure 2

for the Proposed Project site plan.

Study Methodology

This study will address the following:

1. Existing traffic operating conditions at key locations within the study area.

2. Base Years (buildout year for the Proposed Project's several phases)
traffic projections (without the Proposed Project) including traffic
generated by a defacto growth rate and the other known developments in
the vicinity of the Proposed Project which would be completed and
occupied by each Base Year and are expected to generate significant

traffic demand within the study area.
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3. Trip generation and traffic assignment characteristics for the Proposed

Project for each phase.

4, Determination of the impact of Proposed Project-generated traffic by
phase.
5. Recommendations for roadway improvements or other mitigative

measures, as appropriate, to reduce or eliminate the adverse impacts

resulting from traffic generated by the Proposed Project.
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EXISTING CONDITIONS

A.

Roadway System

The following are brief descriptions of the existing roadway network in the

vicinity of the Proposed Project:

Kamehameha Highway

Kamehameha Highway is a six-lane, two-way, divided east-west, major
arterial roadway in the vicinity of the Proposed Project. Kamehameha Highway’s
posted speed limit, within the study area, is 35 miles per hour (mph). Traffic
signals with left-turn channelization are provided at all intersections within the
Proposed Project study area. Kamehameha Highway provides access to Central
Oahu, Interstate Routes H-1 and H-2 Freeways, and Farrington Highway through
the Waiawa Interchange to the west of the Proposed Project site and to the east
provides access to the Honolulu area via the Moanalua Freeway and Nimitz

Highway.

Moanalua Road

Moanalua Road is a five-lane, two-way, east-west, undivided arterial road
within the Proposed Project area that provides access between Aiea and Pearl
City. Moanalua Road also provides access to the H-1 Freeway through the
Waiau Interchange. The posted speed limit on Moanalua Road is 30 mph.
Traffic signals with left-turn channelization are provided at the major
intersections. Moanalua Road begins at its intersection with Waimano Home

Road, and ends at its intersection with Kaimakani Street.
Hekaha Street

Hekaha Street is a two-lane, two-way, north-south, undivided collector
road. The intersection begins south of its intersection with Kamehameha
Highway where it provides access to businesses/industrial area. North of its
intersection with Kamehameha Highway, the roadway provides access to a
residential area as well at the Waimalu Shopping Center and terminates at its

intersection with Moanalua Road.
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Kanuku Street

Kanuku Street is a two-lane, two-way, undivided collector road. It begins
at its intersection with Kamehameha Highway to the south, provides access to
businesses and the Waimalu Shopping Center located directly north of the
intersection. Further north the roadway provides access to a residential area and
terminates at its intersection with Hekaha Street. South of its intersection with

Kamehameha Highway is the driveway to Best Buy and to an industrial area.

Kaonohi Street

Kaonohi Street is generally a four-lane, two-way, north-south, collector
road providing access to shopping centers, such as the Pearlridge Center and
Westridge Shopping Center between its intersection with Kamehameha Highway
and Moanalua Road. Kaonohi Street stems from its intersection with
Kamehameha Highway to beyond Moanalua Road. Kaonohi Street becomes a
steep roadway north of its intersection with the Pearlridge Center Driveway 1. A
median with fence is provided along Kaonohi Street between Moanalua Road
and Pearlridge Center Driveway 1. On Wednesdays, Saturdays and Sundays,
the Swap Meet takes place within the current Proposed Project site between 5:00
AM and 1:00 PM and from 6:00 AM to 1:00 PM on Fridays. Kaonohi Street
provides the only access into the Swap Meet via the RIRO driveway near
Moanalua Road and an exit driveway adjacent to the KFC restaurant and across

Pearlridge Center Driveway 2.

Lipoa Street

Lipoa Street is a two-lane, two-way, undivided collector road. Lipoa
Street forms a “T’-intersection with Kamehameha Highway to the north where it

begins and provides access to a residential area as well as some businesses.
Pali Momi

Pali Momi at the study intersections is split into two (2) intersections:
inbound and outbound. Pali Momi begins at its intersection with Kamehameha
Highway to the south and terminates to the north at its intersection with Koauka
Street/Moanalua Road. Pali Momi provides ingress/egress from the Pearlridge

Center as well as the Kapiolani Medical Center at Pali Momi.
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B. Existing Traffic Volumes

The hourly turning movements data utilized in this report were collected

on October 14 and 16, 2010 for the intersections along Moanalua Road and

Kaonohi Street. The study area was then expanded along Kamehameha

Highway as a result of discussion with the Hawaii State Department of

Transportation (HDOT) and resulted in five (5) additional intersections. Data at

these additional intersections were collected on May 10 and 14, 2011.

Based on the proximity to the Proposed Project site, the following 16

intersections were studied:

1.

10.

11.

12.

13.

14.

Moanalua Road/Timothy’s Church/Harbor Pointe Driveway

(Unsignalized)

Moanalua Road/Pearlridge Elementary School Driveway

(Unsignalized)
Moanalua Road/Kaonohi Street (Signalized)

Kaonohi Street/Right-In Right-Out (RIRO) Driveway

(Unsignalized)

Kaonohi Street/Pearlridge Center Driveway 1 (Unsignalized)
Kaonohi Street/Pearlridge Center Driveway 2 (Unsignalized)
Kaonohi Street/Westridge (north) Driveway (Unsignalized)
Kaonohi Street/Westridge (south) Driveway (Unsignalized)

Kaonohi Street/Pearlridge Center - Anna Miller's Driveway

(Unsignalized)

Kaonohi Street/Moanalua Loop (Unsignalized)
Kamehameha Highway/Hekaha Street (Signalized)
Kamehameha Highway/Kanuku Street (Signalized)
Kamehameha Highway/Kaonohi Street(Signalized)

Kamehameha Highway/Lipoa Street (Signalized)
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15. Kamehameha Highway/Pali Momi Inbound (Signalized)
16. Kamehameha Highway/Pali Momi Outbound (Signalized)

Based on traffic count data, the peak hours of traffic were determined to
be from 7:00 AM to 8:00 AM and 3:30 to 4:30 PM on weekdays (AM and PM
peak hours, respectively) and 11:15 AM to 12:15 PM on Saturdays Mid-day (Sat
MD peak hour). Although the counts were not all taken in the same period, it
was found that no significant changes occurred between the two counts. The

traffic count data is provided in Appendix A.
Existing Traffic Conditions Analysis and Observations

Level of Service (LOS) is a qualitative measure used to describe the
conditions of traffic flow at intersections, with values ranging from free-flow
conditions at LOS A to congested conditions at LOS F. The Highway Capacity
Manual — Special Report 209 (HCM), dated 2000, methods for calculating

volume to capacity ratios, delays and corresponding Levels of Service were

utilized in this study. LOS definitions for signalized and unsignalized

intersections are provided in Appendix B.
Methodology

Analysis for the Proposed Project intersections peak hour counts was
performed using the traffic analysis software Synchro, which is able to prepare
Highway Capacity Manual (HCM) reports. The reports contain quantitative delay
results, as based on intersection lane geometry, signal timing (including
coordination and actuated minimums and maximums), and hourly traffic volume.

In addition, Synchro was used to estimate queue lengths at some intersections.

Based on the vehicular delay, reserve capacity and critical gaps at the
intersection, a LOS is assigned (see Appendix B) as a qualitative measure of
performance. These results, as confirmed or refined by field observations,
constitute the technical analysis that will form the basis of the recommendations
outlined in this report. Below is a brief description of the LOS for signalized

intersection:
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Level of Service for Signalized Intersections

Level of Average
Service | Control Delay | General Description (signalized intersections)
(LOS) (sec/veh)
A <10 Free Flow
B >10-20 Stable Flow (slight delays)
C >20-35 Stable Flow (acceptable delays)
Approaching unstable flow (tolerable delay,
D >35-55 occasionally wait through more than one signal
cycle before proceeding)
E >55-80 Unstable Flow (intolerable delay)
F >80 Forced Flow (jammed)

Source: Highway Capacity Manual, Transportation Research Board Special Report 209, 2000.

Regional Analysis

Commuter traffic is a major contributor to congested roadways in the
vicinity of the Proposed Project. Since Pearl City/Aiea is primarily a residential
community, Moanalua Road and Kamehameha Highway experience heavy
eastbound traffic during the AM peak hour and heavy westbound traffic during
the weekday PM peak hour, with many residents commuting to and from the
Central Business District of Honolulu. Further west of Pearl City, Kamehameha
Highway provides a connection to the Kapolei, Ewa Beach and Waipahu regions
via Farrington Highway and H-1 Freeway and also connects to the Waipio and
Mililani regions via H-2 Freeway. Due to the congestion along the H-1 Freeway -
approximately 2,000 vehicles/lane/hour in the peak direction’ - during the
weekday AM and PM peak hours of traffic, the Pearl City and Aiea residents use

Kamehameha Highway to avoid the H-1 Freeway.

The existing Proposed Project site is currently being used by the Swap
Meet which occurs on Wednesday, Friday, Saturday and Sunday mornings.
During the Saturday and Sunday swap meets, congestion occurs along
Moanalua Road and Kaonohi Street due to the single entrance located just south
of the intersection of Moanalua Road/Kaonohi Street causing a bottleneck along

Kaonohi Street. The exit is located approximately 570 feet south of the entrance

' The ideal freeway lane capacity is 1,900 vehicles/lane/hour.

10
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across the Pearlridge Center Driveway 2. The entrance and exit were swapped
in July 2011 and were anticipated to relieve some of the congestion caused by
the Swap Meet. However, traffic counts and observation were taken prior to the
adjustment and therefore only discuss prevailing conditions at the time of the

observations.
Results of Intersection Analysis

The analysis and observations described below are based on prevailing
conditions during the time at which the data was collected. Hereinafter,
observations that are expressed as ongoing and current shall represent the

conditions that prevailed at the time at which the data was collected.

Moanalua Road/Harbor Pointe Driveway

This unsignalized T-intersection operates at LOS D or better during the
peak hours of traffic. Due to heavy through traffic along Moanalua Road, a
median acceleration lane is provided for northbound left-turning vehicles at the
intersection. This allows a vehicle to find gaps in traffic one direction at a time.
Once there is a gap in the eastbound flow of traffic, a vehicle will turn onto
Moanalua Road into the median acceleration lane and wait to find a gap in the
westbound flow of traffic before continuing westbound. As a result, no heavy

queuing occurs along the northbound approach.

Moanalua Road/Pearlridge Elementary School Driveway

This unsignalized T-intersection is located approximately 200 feet east of
the Moanalua Road/Harbor Pointe intersection and operates at LOS C or better
during the peak hours of traffic. Although the southbound approach appears
wide enough to allow both right-turn and left-turn movements to go at the same
time, the southbound left-turning vehicles were observed to block right-turn
vehicles from getting through. As a result, the southbound approach coming out
of the Pearlridge Elementary School Driveway currently operates at LOS E
during the weekday PM peak hour of traffic due to heavy through traffic along
Moanalua Road. It was also observed that a southbound right-turn volume was
approximately six (6) times greater than the left-turn movement during the AM
peak hour of traffic likely due to the difficulty exiting the driveway although an

acceleration median storage lane is provided for the southbound left-turn

11
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movement. If the southbound approach was stripped with separate left and right-

turn lanes, the right-turn movement would likely operate at LOS D or better.

Moanalua Road/Kaonohi Street

Overall this intersection operates at LOS C(D)[D] during the AM(PM)[Sat
MD] peak hours of traffic. The intersection provides the only access for the
Pearlridge Estates Subdivision and the south legs provide access to multiple
driveways into the Pearlridge Center and Westridge Shopping Centers. Field
observations indicate that during the AM peak hour of traffic, a heavy eastbound
flow of traffic occasionally spills as far back as the Pearlridge Elementary School
Driveway. All vehicles typically clear the intersection after one (1) signal cycle.
During the weekday PM peak hour of traffic, westbound traffic occasionally
queue to the Sizzler Restaurant, approximately 1,400 feet east of the
intersection. The maijority of vehicles clear the intersection after one (1) signal
cycle. During the Sat MD peak hour of traffic, the westbound left-turn movement
would occasionally queue beyond the length of the left-turn storage lane and spill
back beyond the Moanalua Road/Ualo Street intersection into the inside
westbound through lane. Approximately ten (10) to 12 vehicles in the left-turn
storage lane would clear the intersection in one (1) signal cycle length while the
remaining vehicles required two (2) signal cycle lengths. Spillback into the
through lane was not frequent and did not appear to affect throughput

progression along Moanalua Road.

Due to preference given to the major thoroughfare, the minor approach
movements and mainline left-turn movements operate at LOS E or worse during

the peak hours of traffic.

Kaonohi Street/RIRO Driveway — as noted earlier the following description is of

the observed conditions prior to the driveway reconfiguration

This intersection is a right-in/right-out (RIRO) access into the Swap Meet.
A median with a fence separates the northbound and southbound approaches,
restricting left-turn movements at the intersection. The RIRO access is restricted
except on Wednesdays, Fridays, Saturdays and Sundays when the Swap Meet
takes place. A single shared southbound right-turn/through lane provides access

into the Swap Meet. Field observations indicate that during the Sat MD peak

12



ATA

AUSTIM, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS » SURAVEYDRS

hour of traffic, vehicles entering the Swap Meet progressed slowly, forming
queues further north. The intersection overall operates at LOS D or better during
the Sat MD peak hour of traffic.

Kaonohi Street/Pearlridge Center Driveway 1

This intersection currently operates satisfactorily, LOS B or better during
the peak hours of traffic. However, due to higher through traffic along Kaonohi
Street and left-turners going into the Pearlridge Center during the Sat MD peak
hour of traffic, the westbound left-turn movement out of the Pearlridge Center
Driveway 1 operates at LOS F. Since the intersection is located near the south
end of the median fencing along Kaonohi Street, the southbound approach of the
intersection does not have a designated left-turn storage lane. Buffer space in
the median provides storage for one (1) or two (2) vehicles without impeding
traffic flow. Field observations indicate that due to internal congestion within the
Pearlridge Center parking lot, the southbound left-turn movement is restricted
from turning and results in occasional queues of approximately four (4) to five (5)

vehicles that spill back into the southbound through lane, impeding traffic flow.

Kaonohi Street/Pearlridge Center Driveway 2

This intersection currently operates at LOS D or better during the
weekday AM(PM) peak hours of traffic. The eastbound approach provides an
outlet for vehicles exiting the KFC Restaurant Drive-Thru. In addition, during the
Sat MD peak hour of traffic, the eastbound approach provides the only exit for
vehicles leaving the Swap Meet. As a result of the traffic volume conflicting with
the heavy eastbound volume during the Saturday MD peak hour of traffic, the
eastbound and westbound approaches operate at LOS F and overcapacity

conditions.

Kaonohi Street/Westridge (north) Driveway

This intersections currently operates at LOS D or better during the
AM(PM)[Sat MD] peak hours of traffic.

Kaonohi Street/Westridge (south) Driveway

This intersections currently operates at LOS D or better during the
AM(PM)[Sat MD] peak hours of traffic.

13
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Kaonohi Street/Anna Miller's Driveway

This intersections currently operates at LOS D or better during the
AM(PM)[Sat MD] peak hours of traffic.

Kaonohi Street/Moanalua Loop

This intersections currently operates at LOS D or better during the
weekday AM(PM) peak hours of traffic. The eastbound approach operates at
LOS E due to high delays during the Sat MD peak hour of traffic. Since the
intersection is only 200 feet north of the congested Kamehameha
Highway/Kaonohi Street intersection, vehicles typically spill back along the
southbound approach at the Kaonohi Street/Moanalua Loop intersection during
the peak hours of traffic. These queued southbound vehicles typically leave

gaps for eastbound left-turners, thus reducing the delay for this movement.

Intersections along Kamehameha Highway

Intersections along Kamehameha Highway generally operate with heavier
volume in the eastbound direction during the AM peak hour of traffic, westbound
direction during the weekday PM peak hour of traffic and in both directions during
the Sat MD peak hour of traffic.

Along the approximate mile stretch of highway that is within the study
area there are four (4) bus stops provided in either direction which service
approximately seven (7) different bus routes. Therefore, bus stops along

Kamehameha Highway are frequent and sometimes affect vehicular operations.

All the study intersections along Kamehameha Highway are also
signalized and operating on a coordinated system where the mainline,
Kamehameha Highway, is given preference. Therefore, the minor approaches

experience longer delays as a result.

During the AM peak hour of traffic, although traffic volume was observed
to be heavier in the eastbound direction, queues were able to clear after each

cycle length.

During the weekday PM peak hour of traffic, the queue in the westbound
direction was observed to extend near the Moanalua Freeway off-ramp. The

right-most lane in general had longer queues due to bus stops and heavy right-

14
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turns onto the various streets and driveways. The study intersections were
observed to operate at overcapacity condition. Therefore, the traffic volume
collected is the roadway capacity in the westbound direction and not the actual
demand. In order to provide more accurate analyses inside the model the
westbound traffic volume was increased during the weekday PM peak hour to

match observed conditions.

During the Sat MD peak hour, the traffic volume in either direction was
similar with queues occasionally extending into the adjacent intersections.
However, congestion was observed to ebb and flow and was generally observed

to operate satisfactorily.

Kamehameha Highway/Kaonohi Street

Overall this intersection operates at LOS C(F*?)[C] during the AM(PM)[Sat
MD] peak hours of traffic.

During the AM peak hour of traffic, eastbound through vehicles extend to
the length of the approximately 500-foot left-turn storage lane. The traffic signal
at the Kamehameha Highway/Lipoa Street intersection, located approximately
530 feet east of the intersection, occasionally form queues along the eastbound
approach that spill back beyond the Kamehameha Highway/Kaonohi Street
intersection. As a result, the eastbound approach experiences on average a
10 -15 second period where no vehicles progress through the intersection
followed by slow throughput progression. However, due to recent signal

coordination, all vehicles clear the intersection after one (1) cycle Length.

During the weekday PM peak hour of traffic, Kamehameha Highway
becomes congested in the westbound direction. After 5:00 PM, westbound
vehicles along Kamehameha Highway typically queue beyond McGrew Point.

Progression is slow with frequent stop-and-go type travel.

During the Sat MD peak hour of traffic, a heavy southbound left-turn
movement occasionally queues beyond the Kaonohi Street/Westridge (north)
intersection. Eastbound vehicles also experience an occasional 10-12 second

stoppage due to spillback caused by the Kamehameha Highway/Lipoa Street

2 * denotes overcapacity conditions.

15
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intersection. Most vehicles at each movement typically clear after one (1) cycle
length. The eastbound right-most left-turn lane was observed to queue
approximately the length of the pocket while the left-most lane had only three (3)
to four (4) vehicles. This is due to the fact that access to the Pearlridge Center is

located on the east side of Kaonohi Street.

Generally, the eastbound left-turn movement along Kamehameha
Highway (mainline) and southbound approach along Kaonohi Street (minor
street) operate at LOS E conditions during the weekday PM and Sat MD peak
hours of traffic. In addition, due to increased traffic generated by the Swap Meet
and the Pearlridge Center, the southbound approach operates with a v/c® ratio >
1.0 and LOS F conditions during the Sat MD peak hour of traffic.

Kamehameha Highway/Kanuku Street

No problems were observed at this intersection during the AM peak hour

of traffic.

During the PM peak hour of traffic, the westbound direction operated with
long delays due to the heavy volumes. In general, the two (2) right-most lanes

were more heavily utilized than the left-most lane.

During the Sat MD peak hour of traffic, traffic was observed to operate

relatively smoothly at LOS D or better except the .westbound left-turn at LOS E.

Kamehameha Highway/Hekaha Street

No problems were observed at this intersection during the weekday AM

peak hour of traffic.

During the weekday PM peak hour of traffic, the westbound direction was

observed to be congested due to the heavy demand as described earlier.

During the Sat MD peak hour of traffic, the intersection was observed to
operate satisfactorily at LOS C. However, some of the left-turn movements
experience longer delays, LOS E or F the other movement operates at LOS D or

better.

% Volume to capacity ratio (v/c) is a measure of the traffic demand over the roadway/intersection capacity

within one hour. v/c greater than 1 indicate that the traffic volume demand is greater than what the
roadway/intersection can handle during one hour.

16
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Kamehameha Highway/Lipoa Street

As mentioned earlier, although the intersection was observed to queue in
the eastbound direction during the weekday AM peak hour of traffic, the queue

was observed to clear after one (1) cycle length.

During the weekday PM and Sat MD peak hours of traffic the westbound
movement was often observed to queue into the intersection and the rightmost
lane more heavily utilized then the two (2) leftmost lanes because the rightmost
lane provides access to Kaonohi Street which provides access to the commercial
areas as well as Moanalua Road. However, during the Sat MD peak hour of

traffic, the queue was observed to ebb and flow.

Kamehameha Highway/Pali Momi Inbound and Outbound

These intersections mostly provide ingress and egress to and from the
Pearl Ridge Center onto Kamehameha Highway while also providing access to
Moanalua Road. The delay experienced along the minor approaches and major
approaches left-turn movements are mostly due to the long cycle length with

preference given to the major through movements.

These intersections operate similar to the previous intersections along

Kamehameha Highway during the peak hours of traffic.

See Figure 3 for the existing intersection lane configuration and existing
traffic volumes and overall LOS. Table 1 shows the Existing Level of Service

Summary for individual turning movements.
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Table 1: Existing Level of Service Summary

Existing Conditions
INTERSECTION
AM PM Sat MD
HCM vic HCM v/c HCM vic
Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS
1: Moanalua Road & Harbor Pointe
WB LT 15 0.08 B 12 0.03 B 15 0.08 C
NB LT/RT 23 0.22 C 18 0.11 C 28 0.38 D
2: Moanalua Road & Pearlridge Elementary School
EBLT 11 0.22 B 18 0.17 C 14 0.01 B
SB LT/RT 21 0.61 C 38 0.59 E 23 0.11 C
3: Moanalua Road & Kaonohi Street
EBLT 58 0.56 E 85 0.81 F 80 0.71 F
EB TH 28 0.71 C 24 0.47 C 41 0.77 D
EB RT 18 0.13 B 19 0.12 B 30 0.31 C
WB LT 58 0.47 E 78 0.64 E 80 0.76 F
WB TH 23 0.44 C 38 0.81 D 34 0.64 C
WB RT 19 0.06 B 24 0.22 C 25 0.13 C
NB LT 58 0.34 E 77 0.82 E 73 0.82 E
NB TH/RT 52 0.25 D 60 0.33 E 58 0.48 E
SBLT 56 0.63 E 76 0.56 E 75 0.65 E
SB TH 56 0.69 E 76 0.60 E 77 0.69 E
SB RT 45 0.15 D 68 0.09 E 64 0.12 E
Overall 35 0.67 C 45 0.79 D 49 0.81 D
4: Kahonohi Street & RIRO Driveway
EB RT 0 0.00 A 0 0.00 A 15 0.10 C
WB RT 9 0.01 A 10 0.08 A 11 0.22 B
5: Kaonohi Street & Pearlridge Driveway 1
WB LT 13 0.02 B 14 0.21 B 131 0.90 F
WB RT 9 0.03 A 12 0.25 B 14 0.31 B
SB LT/TH 1 0.02 A 5 0.09 A 6 0.20 A
6: Kaonohi Street & Pearlridge Driveway 2
EB LT/TH/RT 0 0.00 A 14 0.02 B 441 1.88 F*
WB LT 14 0.06 B 33 0.56 D n/a 6.91 F*
WB TH/RT 9 0.01 A 11 0.14 B 13 0.31 B
SBLT 8 0.03 A 9 0.05 A 10 0.17 B
7: Kaonohi Street & Westridge (north)
EB LT/RT 13 0.13 B 14 0.12 B 25 0.28 D
NB LT/TH 1 0.01 A 1 0.02 A 1 0.04 A
8: Kaonohi Street & Westridge (south
EB LT/RT 11 0.08 B 12 0.11 B 27 0.43 D
NB LT/TH 2 0.01 A 1 0.02 A 2 0.06 A
9: Kaonohi Street & Anna Miller's Driveway
WB LT/RT 12 0.10 B 16 0.25 C 28 0.49 D
SB LT/TH 2 0.02 A 2 0.03 A 2 0.05 A
10: Kaonohi Street & Moanalua Loop
EB LT/RT 16 0.41 C 16 0.31 C 45 0.65 E
NB LT 9 0.05 A 9 0.12 A 11 0.13 B

Note:

* = overcapacity conditions, v/c > 1

n/a = applies to unsignalized intersection and usually operates better than shown in the
analysis



Note:

Table 1: Existing Level of Service Summary cont'd

Existing Conditions

INTERSECTION
AM PM Sat MD
HCM vic HCM v/c HCM vic
Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS
11. Kamehameha Highway & Kaonohi Street
EBLT 48 0.49 D 68 0.61 E 63 0.86 E
EB TH 27 0.58 C 7 0.32 A 16 0.58 B
WB TH/RT 14 0.40 B 189 1.36 F* 25 0.87 C
SB LT/RT 40 0.53 D 57 0.72 E 57 0.86 E
SB RT 33 0.08 C 48 0.13 D 45 0.45 D
Overall 26 0.57 C 134 1.16 [F 31 0.86 C
12: Kamehameha Highway & Kanuku Street
EBLT 62 0.38 E 51 0.47 D 54 0.65 D
EB TH 7 0.52 A 11 0.38 B 22 0.65 C
EB RT 7 0.01 A 15 0.06 B 24 0.09 C
WB LT 75 0.22 E 62 0.40 E 67 0.45 E
WB TH/RT 7 0.31 A 57 1.04 E* 9 0.76 A
NB LT/TH 47 0.03 D 65 0.67 E 45 0.30 D
NB RT 47 0.01 D 50 0.03 D 40 0.05 D
SB LT/TH 65 0.73 E 58 0.55 E 53 0.53 D
SB RT 47 0.03 D 50 0.02 D 41 0.05 D
Overall 12 0.53 B 46 0.97 D 20 0.66 B
13: Kamehameha Highway & Hekaha Street
EBLT 56 0.46 E 66 0.47 E 66 0.74 E
EB TH/RT 10 0.60 A 29 0.51 C 27 0.87 C
WB LT 87 0.40 F 66 0.59 E 91 0.78 F
WB TH/RT 1 0.28 A 73 1.12 E* 11 0.79 B
NB LT/TH 52 0.40 D 63 0.84 E 55 0.76 E
NB RT 48 0.04 D 37 0.16 D 39 0.43 D
SB LT/TH 66 0.72 E 40 0.42 D 43 0.48 D
SB RT 48 0.05 D 35 0.07 D 33 0.10 C
Overall 15 0.61 B 58 1.01 E* 28 0.82 C
14: Kamehameha Highway & Lipoa Street
EB TH/RT 21 0.65 C 21 0.44 C 12 0.69 B
WB LT 51 0.44 D 60 0.57 E 80 0.55 E
WB TH 3 0.25 A 40 1.06 D* 4 0.56 A
NB LT/RT 62 0.60 E 62 0.72 E 63 0.76 E
Overall 18 0.63 B 36 1.00 D* 12 0.72 B
15: Kamehameha Highway & Pali Momi Inbound
EBLT 76 0.60 E 51 0.65 D 39 0.78 D
EB TH/RT 1 0.52 A 2 0.30 A 5 0.44 A
WB LT 71 0.43 E 64 0.64 E 68 0.70 E
WB TH/RT 0 0.31 A 6 0.97 A 5 0.68 A
Overall 6 0.51 A 9 0.93 A 11 0.70 B
16: Kamehameha Highway & Pali Momi Qutbound
EB TH 6 0.66 A 3 0.31 A 3 0.44 A
WB TH 12 0.38 B 21 0.96 C 9 0.59 A
SBLT 41 0.37 D 53 0.60 D 50 0.58 D
SB RT 36 0.06 D 62 0.70 E 65 0.77 E
Overall 12 0.58 B 20 0.91 C 13 0.63 B

* = overcapacity conditions, v/c > 1
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BASE YEAR SCENARIOS

The Years 2015, 2017, 2019 and 2021 were selected as the Base Years to
reflect the completion year of Phase 1, 2, 3 and 4 respectively. Base Years 2015, 2017,
2019 and 2021 projections were formulated by applying a defacto growth rate and trips

generated by other known developments as described in the following sections.
A. Defacto Growth Rate

A defacto growth rate was estimated based on population data obtained
from the Oahu Regional Transportation Plan (ORTP) 2030. The ORTP forecasts

population and employment growth within designated regions around Oahu from

year 2005 to a baseline year of 2030. Most of the Pearl City-Aiea region has
already been built out to full development, thus future traffic growth will be
minimal. However, due to frequent travel between the Ewa, Pearl City, Aiea and
Honolulu regions, an average population growth was taken from these regions
and forecasted to conservatively yield an annual growth rate of about

1.04 percent growth per year.
B. Traffic Forecasts for Other Known Developments

The only known project in the area is the Aiea Town Center, which was
initially proposed in 2001. Since this project is still in the planning stages and
has no current phasing plan, it was not included in the analysis of the study for

any of the Base Years.
C. Transit Project

The Honolulu High-Capacity transit Corridor Project (HHCTCP) or Rail
Transit (RT) is a planned rail transit system that is anticipated to reduce vehicular

traffic in the surrounding Proposed Project area.

According to the Honolulu High-Capacity Transit Corridor Project
(HHCTCP), Final Environmental Impact Statement (EIS), dated June 2010, the

RT will be a fixed guideway rail system that is projected to span 20 miles

between East Kapolei and Honolulu when completed in 2019. Twenty-one
transit stations will be placed throughout the length of the rail line for boarding

and de-boarding of transit passengers at major destinations of travel.
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Impacts:

Chapter 3 of the HHCTCP EIS analyzed transportation conditions
for three (3) scenarios; Existing Year 2005 conditions, Future Year 2030
without the HHCTCP (No Build Alternative) and Future Year 2030 with
the HHCTCP. The HHCTCP study analyzes the major roadways on a
system-wide basis, accounting for reductions made to vehicular trips at
select locations or screenlines. The HHCTCP Final EIS also looks at
vehicular traffic reductions based on trip purposes (ie. trips to and from

work, trips to and from shopping, etc.).

Due to the fact that the EIS does not breakdown the HHCTCP
impact by phases and due to changing construction schedule the transit

trip reduction was only applied to Base Year of 2019 and 2021.

Table 2 shows the calculated percent reductions that were applied

to Base Year 2019 and 2021 traffic volume projections.

Although the RT is anticipated to provide vehicular traffic
reductions, the RT could potentially attract upwards of 145 new vehicles
during the weekday AM or PM peak hours of traffic, due to increased
demand for kiss-and-ride vehicles, added bus operations and spillover

parking at the Pearlridge transit station. Based on Addendum 02 to the

Transportation Technical Report HHCTCP, these trips were assigned to

the roadway networks and assumed to be accounted for in the projected

screenline reductions.
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Table 2: HHCTCP Trip Reduction

Vehicle Trip Reductions Due to HHCTCP 1
Affected . . % Reduction I
Roadways Direction Description
AM (PM) [Sat MD 2]
Vehicle Reductions Based on Screenline Impacts®
Westbound 16% (16%) [16%] As shown in Table 3-9 & 3-10 of the HHCTCP Final
Moanalua EIS, vehicular traffic volume projections were taken
Road Eastbound 25% (6%) [10%] at various screenline locations near the proposed
rail line. These percentages reflect the vehicular
volume reduction at the Kalauao screenline as a
Kamehameha Westbound 3% (10%) [8%)] result of the rail. These reductions were applied to
Highway the eastbound/westbound through movement along
Eastbound 16% (3%) [8%)] Moanalua Road and Kamehameha Highway.
Vehicle Reductions Based on Transit Trip Purposes®
Affected . % Reduction o
Roadways Trip Purpose Description
AM (PM) [Sat MD]
A 12% vehicle reduction reflects residents who will
use the rail for work purposes. To account for
To and from these potential transit users, the 12% vehicle
work 12% (12%) [N/A] reduction was applied to weekday AM peak hour
Moanalua movements exiting a residential subdivision and
Road, weekday PM peak hour movements entering a
Kamehameha residential subdivision.
Highway &
Kaonohi Street
o . . . .
To and from N/A (4.5%) [4.5%] A 4.5% ve_hlcle reduc_tlon reflects residents who will
shopping/other use the rail for shopping purposes.

Source: Honolulu High-Capacity Transit Corridor Project Environmental Impact Statement, June 2010
Notes:

HHCTCP = Honolulu High-Capacity Transit Corridor Project

' Percent reductions based on projected daily vehicular and transit usage and calculated peak hour factors.

2 Percent reduction rates for Saturday were not accounted for in the HHCTCP EIS. These rates were estimated
based on projected weekday AM and PM peak hour reductions

% Percent reduction applied to Base Year traffic along the existing roadways. Screenlines are imaginary lines crossing
major corridors at strategic locations and are used to determine the amount of traffic crossing the screenlines

* Percent reduction applied to the Proposed Project generated trips
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D. Base Year Analysis

The roadways in the Proposed Project vicinity are fully buildout and

therefore, no right-of-way (ROW) exists for recommended geometric

improvements. In order to simplify the analysis discussion, the Base Year

analyses were combined into two (2) sections:

1. Base Year 2015 to 2021
2. Base Year with RT 2019 and 2021
Base Year 2015 to 2021

Weekday AM peak hour of traffic:

During the AM peak hour of traffic, the existing prevailing traffic
operating conditions would continue. In general, Kamehameha Highway
and Moanalua Road are expected to operate at LOS D or better along the
through movement while some of the minor approaches would operate

with delays of LOS E or F due to preference given to the major approach.

Weekday PM peak hour of traffic:

The weekday PM peak hour of traffic is the most congested peak
period. Existing conditions along Kamehameha Highway are at
overcapacity in the westbound direction. The limited ROW available
would not allow major roadway improvements required to improve traffic
operations along Kamehameha Highway and Moanalua Road.
Therefore, with each Base Year, traffic conditions would worsen as a

result of the increased traffic demand.

Sat MD peak hour of traffic:

The Sat MD peak hour of traffic generally operates with delays
worse than the weekday AM peak but better than the weekday PM peak
hour of traffic. Overall, traffic operation along Kamehameha Highway and
Moanalua Road would be satisfactory at LOS D or better while some of
the minor street approach as well as major approach left-turn movements

would experience delays of LOS E and F.
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The intersections of Moanalua Road/Kaonohi Street westbound
left-turn lane and Kamehameha Highway/Pali Momi Outbound westbound
left-turn lane do not provide sufficient storage. However, not enough
space is available to extend the pocket. Although it appears that there is
space in the median to extend the westbound left-turn at the Pali Momi
Outbound intersection, it may not be desirable because the left-turn could

potentially block the southbound left-turn movements.

See Figures 4 to 7 for Base Year 2015, 2017, 2019 and 2021

without Proposed Project volumes and LOS.
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ATA

AUSTIM, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS +

SURVEYDRAS

Base Year with RT 2019 and 2021

With the RT anticipated completion by year 2019, traffic volume
along Moanalua Road and Kamehameha Highway will decrease — see
Table 2 for the percent reduction applied — and will slightly improve traffic
operations. Overall, the ftraffic volume in the westbound direction is
reduced by 3%(10%)[8] and in the eastbound direction by 16%(3%)[8%]
during the AM(PM)[Sat MD] peak hour of traffic respectively.

The most noticeable improvement is during the weekday PM peak
hour of traffic with approximately 10 to 20 second overall delay reduction
along Kamehameha Highway. Although the congested intersections
along Kamehameha Highway would continue to operate at overcapacity
conditions, the overall delays would improve as well as the westbound

through movement delay.

Note that although the Kanuku Street/Kamehameha Highway
intersection westbound approach is shown to operate at LOS A during the
weekday PM peak hour of traffic during Base Year 2019, the v/c ratio is at

capacity. Therefore, the approach would effectively operate at LOS F.

Therefore, although the RT reduces traffic volume, prevailing

conditions will continue.

See Figures 8 and 9 for the Base Year 2019 and 2021 with RT

volumes and LOS and Tables 3a and 3b for the scenarios LOS summary.
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Note:

Table 3a: Existing, Base Year 2015, Base Year 2017 and Base Year 2019 Level of Service Summary

Existing Conditions 2010 Base Year 2015 Base Year 2017 Base Year 2019
INTERSECTION
AM PM Sat MD AM PM Sat MD AM PM Sat MD AM PM Sat MD
HCM vic HCM vic HCM vlc HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM v/c
Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS
1: Moanalua Road & Harbor Pointe
WB LT 15 0.08 B 12 0.03 B 15 0.08 C 15 0.09 C 12 0.04 B 17 0.09 C 16 0.09 C 12 0.04 B 17 0.10 C 16 0.09 C 13 0.04 B 17 0.10 C
NB LT/RT 23 0.22 C 18 0.11 C 28 0.38 D 27 0.26 D 20 0.13 C 32 0.43 D 28 0.27 D 20 0.14 C 34 0.44 D 29 0.28 D 21 0.14 C 35 0.46 E
2: Moanalua Road & Pearlridge Elementary School
EBLT 11 0.22 B 18 0.17 C 14 0.01 B 11 0.23 B 20 0.20 C 15 0.01 B 12 0.24 B 21 0.21 C 15 0.01 C 12 0.24 B 22 0.22 C 16 0.02 C
SB LT/RT 21 0.61 C 38 0.59 E 23 0.11 C 22 0.63 C 48 0.67 E 23 0.14 C 23 0.64 C 54 0.71 F 24 0.15 C 24 0.65 C 61 0.74 F 26 0.16 D
3: Moanalua Road & Kaonohi Street
EBLT 58 0.56 E 85 0.81 F 80 0.71 F 54 0.60 D 97 0.94 F 64 0.76 E 54 0.59 D 97 0.93 F 71 0.79 E 55 0.62 E 104 0.96 F 81 0.83 F
EB TH 28 0.71 C 24 0.47 C 41 0.77 D 28 0.77 C 24 0.55 C 45 0.93 D 27 0.76 C 25 0.54 C 44 0.91 D 28 0.78 C 26 0.59 C 40 0.86 D
EB RT 18 0.13 B 19 0.12 B 30 0.31 C 17 0.13 B 19 0.13 B 25 0.30 C 17 0.14 B 19 0.13 B 26 0.32 C 17 0.14 B 20 0.14 B 25 0.29 C
WB LT 58 0.47 E 78 0.64 E 80 0.76 F 59 0.60 E 59 0.60 E 95 0.94 F 70 0.70 E 65 0.62 E 99 0.94 F 72 0.72 E 60 0.62 E 130 1.03 F*
WB TH 23 0.44 C 38 0.81 D 34 0.64 C 24 0.50 C 40 0.91 D 35 0.81 D 24 0.50 C 42 0.91 D 34 0.78 C 24 0.52 C 50 0.97 D 35 0.75 C
WB RT 19 0.06 B 24 0.22 C 25 0.13 C 19 0.07 B 21 0.23 C 23 0.14 C 19 0.07 B 22 0.25 C 23 0.14 C 19 0.07 B 22 0.26 C 23 0.15 C
NB LT 58 0.34 E 77 0.82 E 73 0.82 E 56 0.51 E 83 0.94 F 66 0.91 E 54 0.43 D 84 0.93 F 83 0.97 F 55 0.43 D 80 0.94 F 100 1.02 F*
NB TH/RT 52 0.25 D 60 0.33 E 58 0.48 E 46 0.25 D 48 0.35 D 42 0.54 D 46 0.24 D 53 0.39 D 47 0.61 D 46 0.25 D 48 0.37 D 51 0.60 D
SBLT 56 0.63 E 76 0.56 E 75 0.65 E 54 0.71 D 57 0.51 E 52 0.62 D 60 0.78 E 62 0.50 E 54 0.61 D 62 0.81 E 57 0.48 E 63 0.67 E
SB TH 56 0.69 E 76 0.60 E 77 0.69 E 46 0.64 D 58 0.57 E 52 0.63 D 52 0.72 D 64 0.59 E 55 0.65 D 53 0.72 D 58 0.58 E 61 0.67 E
SB RT 45 0.15 D 68 0.09 E 64 0.12 E 39 0.22 D 52 0.09 D 44 0.13 D 41 0.22 D 57 0.09 E 46 0.18 D 41 0.24 D 52 0.10 D 50 0.14 D
Overall 35 0.67 C 45 0.79 D 49 0.81 D 33 0.77 C 43 0.93 D 45 0.87 D 34 0.79 C 45 0.93 D 47 0.89 D 35 0.81 C 47 0.91 D 50 0.83 D
4: RIRO Driveway & Kaonohi Street
EB RT 0 0.00 A 0 0.00 A 15 0.10 C 0 0.00 A 0 0.00 A 16 0.12 C 0 0.00 A 0 0.00 A 16 0.12 C 0 0.00 A 0 0.00 A 17 0.12 C
WB RT 9 0.01 A 10 0.08 A 11 0.22 B 9 0.01 A 10 0.09 A 11 0.24 B 9 0.01 A 10 0.09 A 12 0.25 B 9 0.01 A 10 0.10 A 12 0.25 B
5: Pearlridge Center D/W 1 & Kaonohi Street
WB LT 13 0.02 B 14 0.21 B 131 0.90 F 14 0.04 B 29 0.42 D 208 1.12 F* 14 0.04 B 31 0.45 D 242 1.20 F* 14 0.04 B 33 0.47 D 301 1.34 F*
WB RT 9 0.03 A 12 0.25 B 14 0.31 B 9 0.04 A 12 0.27 B 15 0.34 B 9 0.04 A 12 0.28 B 15 0.36 C 9 0.04 A 12 0.29 B 15 0.37 C
SB LT/TH 1 0.02 A 5 0.09 A 6 0.20 A 1 0.02 A 5 0.10 A 7 0.22 A 1 0.02 A 5 0.10 A 7 0.23 A 1 0.03 A 5 0.10 A 7 0.25 A
6: Pearlridge Center D/W 2 & Kaonohi Street
EB LT/TH/RT 0 0.00 A 14 0.02 B 441 1.88 F* 0 0.00 A 16 0.03 C 656 2.35 F* 0 0.00 A 17 0.03 C 732 2.52 F* 0 0.00 A 17 0.03 C 838 2.75 F*
WB LT 14 0.06 B 33 0.56 D n/a 6.91 F* 15 0.09 C 42 0.65 E n/a 10.30 F* 16 0.09 C 47 0.69 E n/a 11.83 F* 16 0.09 C 52 0.73 F n/a 13.56 F*
WB TH/RT 9 0.01 A 11 0.14 B 13 0.31 B 8 0.03 A 9 0.06 A 14 0.34 B 8 0.03 A 9 0.06 A 14 0.35 B 8 0.03 A 9 0.07 A 15 0.36 B
SBLT 8 0.03 A 9 0.05 A 10 0.17 B 8 0.03 A 9 0.06 A 10 0.19 B 8 0.03 A 9 0.06 A 11 0.20 B 8 0.03 A 9 0.07 A 11 0.20 B
7: Westridge (north) & Kaonohi Street
EB LT/RT 13 0.13 B 14 0.12 B 25 0.28 D 14 0.15 B 15 0.15 B 30 0.34 D 14 0.16 B 15 0.15 B 31 0.36 D 14 0.16 B 15 0.16 C 36 0.44 E
NB LT/TH 1 0.01 A 1 0.02 A 1 0.04 A 2 0.02 A 1 0.02 A 2 0.04 A 2 0.02 A 1 0.02 A 2 0.04 A 2 0.02 A 1 0.02 A 2 0.04 A
8: Westridge (south) & Kaonohi Street
EB LT/RT 11 0.08 B 12 0.11 B 27 0.43 D 12 0.11 B 12 0.14 B 34 0.52 D 12 0.11 B 13 0.14 B 36 0.55 E 12 0.12 B 13 0.14 B 40 0.58 E
NB LT/TH 2 0.01 A 1 0.02 A 2 0.06 A 2 0.02 A 1 0.03 A 3 0.07 A 2 0.02 A 1 0.03 A 3 0.08 A 2 0.02 A 1 0.03 A 3 0.09 A
9: Pearlridge Center - Anna Miller's D/W & Kaonohi Street
WB LT/RT 12 0.10 B 16 0.25 C 28 0.49 D 13 0.12 B 17 0.30 C 36 0.60 E 13 0.12 B 18 0.30 C 39 0.63 E 13 0.12 B 18 0.31 C 40 0.64 E
SB LT/TH 2 0.02 A 2 0.03 A 2 0.05 A 2 0.02 A 2 0.03 A 3 0.06 A 2 0.02 A 2 0.03 A 3 0.06 A 2 0.02 A 2 0.03 A 3 0.06 A
10: Moanalua Loop & Kaonohi Street
EB LT/RT 16 0.41 C 16 0.31 C 45 0.65 E 18 0.47 C 18 0.36 C 82 0.86 F 18 0.49 C 18 0.37 C 92 0.90 F 20 0.52 C 20 0.42 C 113 0.97 F
NB LT 9 0.05 A 9 0.12 A 11 0.13 B 9 0.06 A 9 0.13 A 12 0.15 B 9 0.06 A 9 0.13 A 12 0.15 B 9 0.06 A 9 0.14 A 12 0.17 B
11: Kamehameha Highway & Kaonohi Street
EBLT 48 0.49 D 68 0.61 E 63 0.86 E 68 0.50 E 249 1.36 F* 67 0.87 E 65 0.51 E 261 1.39 F* 97 0.95 F 70 0.51 E 218 1.27 F* 76 0.93 E
EB TH 27 0.58 C 7 0.32 A 16 0.58 B 5 0.55 A 5 0.34 A 16 0.60 B 3 0.56 A 5 0.35 A 4 0.62 A 9 0.68 A 7 0.35 A 18 0.63 B
WB TH/RT 14 0.40 B 189 1.36 F* 25 0.87 C 11 0.37 B 206 1.43 F* 25 0.92 C 11 0.38 B 222 1.46 F* 27 0.92 C 16 0.48 B 179 1.36 F* 33 0.96 C
SB LT/RT 40 0.53 D 57 0.72 E 57 0.86 E 49 0.78 D 62 0.76 E 63 0.93 E 49 0.78 D 62 0.76 E 66 0.94 E 35 0.54 D 72 0.79 E 68 0.95 E
SB RT 33 0.08 C 48 0.13 D 45 0.45 D 38 0.08 D 57 0.57 E 42 0.50 D 37 0.08 D 58 0.58 E 44 0.58 D 29 0.08 C 66 0.60 E 44 0.57 D
Overall 26 0.57 C 134 1.16 [F 31 0.86 C 17 0.60 B 155 1.30 F* 32 0.91 C 16 0.62 B 166 1.33 [F 31 0.93 C 18 0.63 B 134 1.25 F* 37 0.95 D

* = overcapacity conditions, v/c >1

n/a = applies to unsignalized intersection and usually operates better than shown in the analysis




Note:

Table 3a: Existing, Base Year 2015, Base Year 2017 and Base Year 2019 Level of Service Summary cont'd

Existing Conditions 2010

Base Year 2015

Base Year 2017

Base Year 2019

INTERSECTION
AM PM Sat MD AM PM Sat MD AM PM Sat MD AM PM Sat MD
HCM vic HCM vic HCM vlc HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM v/c
Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS
12: Kamehameha Highway & Kanuku Street
EBLT 62 0.38 E 51 0.47 D 54 0.65 D 73 0.54 E 235 1.09 F* 55 0.68 D 82 0.54 F 235 1.09 F* 79 0.74 E 94 0.66 F 296 1.23 F* 60 0.74 E
EB TH 7 0.52 A 11 0.38 B 22 0.65 C 6 0.57 A 5 0.39 A 19 0.63 B 3 0.58 A 5 0.40 A 6 0.64 A 5 0.60 A 5 0.40 A 20 0.67 B
EB RT 7 0.01 A 15 0.06 B 24 0.09 C 3 0.02 A 2 0.06 A 18 0.10 B 0 0.02 A 1 0.06 A 2 0.09 A 1 0.02 A 1 0.06 A 18 0.10 B
WB LT 75 0.22 E 62 0.40 E 67 0.45 E 48 0.30 D 77 0.50 E 63 0.46 E 52 0.46 D 76 0.50 E 50 0.56 D 44 0.28 D 82 0.56 F 61 0.48 E
WB TH/RT 7 0.31 A 57 1.04 E* 9 0.76 A 14 0.33 B 31 1.06 c* 7 0.74 A 14 0.34 B 42 1.08 D* 24 0.76 C 15 0.35 B 46 1.09 D* 9 0.77 A
NB LT/TH 47 0.03 D 65 0.67 E 45 0.30 D 42 0.04 D 75 0.74 E 52 0.52 D 41 0.04 D 75 0.74 E 51 0.52 D 41 0.04 D 92 0.80 F 52 0.54 D
NB RT 47 0.01 D 50 0.03 D 40 0.05 D 42 0.01 D 53 0.04 D 45 0.05 D 41 0.01 D 53 0.04 45 0.05 D 41 0.01 D 60 0.04 E 44 0.05 D
SB LT/TH 65 0.73 E 58 0.55 E 53 0.53 D 60 0.73 E 67 0.63 E 70 0.78 E 60 0.74 E 67 0.63 E 71 0.79 E 60 0.74 E 83 0.70 F 72 0.80 E
SB RT 47 0.03 D 50 0.02 D 41 0.05 D 42 0.03 D 53 0.03 D 46 0.06 D 41 0.03 D 53 0.03 45 0.06 D 41 0.03 D 61 0.05 E 45 0.06 D
Overall 12 0.53 B 46 0.97 D 20 0.66 B 13 0.57 B 29 1.01 Cc* 19 0.71 B 11 0.59 B 36 1.03 D* 20 0.76 C 13 0.60 B 40 1.05 D* 19 0.74 B
13: Kamehameha Highway & Hekaha Street
EBLT 56 0.46 E 66 0.47 E 66 0.74 E 57 0.56 E 158 0.92 F 57 0.73 E 55 0.56 E 157 0.92 F 64 0.75 E 60 0.56 E 221 1.04 F* 62 0.75 E
EB TH/RT 10 0.60 A 29 0.51 C 27 0.87 C 10 0.65 A 14 0.50 B 27 0.86 C 12 0.66 B 14 0.51 B 31 0.89 C 10 0.68 A 18 0.52 B 28 0.90 C
WB LT 87 0.40 F 66 0.59 E 91 0.78 F 51 0.50 D 74 0.68 E 84 0.82 F 43 0.53 D 72 0.67 E 74 0.84 E 37 0.53 D 85 0.71 F 100 0.92 F
WB TH/RT 1 0.28 A 73 1.12 E* 11 0.79 B 9 0.30 A 55 1.08 D* 11 0.79 B 16 0.31 B 59 1.09 E* 25 0.82 C 13 0.32 B 60 1.10 E* 13 0.84 B
NB LT/TH 52 0.40 D 63 0.84 E 55 0.76 E 48 0.43 D 121 1.05 F* 83 0.94 F 48 0.43 D 139 1.11 F* 78 0.93 E 47 0.42 D 137 1.08 F* 82 0.95 F
NB RT 48 0.04 D 37 0.16 D 39 0.43 D 43 0.04 D 43 0.32 40 0.49 D 43 0.04 D 44 0.32 D 40 0.50 D 43 0.04 D 49 0.34 D 40 0.53 D
SB LT/TH 66 0.72 E 40 0.42 D 43 0.48 D 60 0.72 E 57 0.68 E 54 0.71 D 60 0.72 E 66 0.75 E 53 0.72 D 61 0.73 E 67 0.71 E 54 0.73 D
SB RT 48 0.05 D 35 0.07 D 33 0.10 C 43 0.06 D 41 0.14 D 35 0.11 D 43 0.06 D 42 0.17 35 0.11 C 43 0.06 D 47 0.18 D 34 0.11 C
Overall 15 0.61 B 58 1.01 E* 28 0.82 C 15 0.62 B 50 1.07 D* 29 0.88 C 19 0.63 B 53 1.09 D* 35 0.90 C 16 0.64 B 56 1.09 E* 31 0.87 C
14: Kamehameha Highway & Lipoa Street
EB TH/RT 21 0.65 C 21 0.44 C 12 0.69 B 5 0.73 A 14 0.46 B 21 0.85 C 12 0.72 B 14 0.48 14 0.76 B 5 0.71 A 18 0.47 B 13 0.77 B
WB LT 51 0.44 D 60 0.57 E 80 0.55 E 52 0.52 D 72 0.64 93 0.67 F 84 0.74 F 73 0.63 E 86 0.67 F 91 0.78 F 82 0.68 F 110 0.76 F
WB TH 3 0.25 A 40 1.06 D* 4 0.56 A 3 0.27 A 182 1.38 F* 7 0.67 A 3 0.27 A 199 1.42 F* 5 0.61 A 3 0.28 A 114 1.23 F* 3 0.63 A
NB LT/RT 62 0.60 E 62 0.72 E 63 0.76 E 56 0.60 E 68 0.75 E 46 0.55 D 56 0.60 E 68 0.76 E 63 0.78 E 57 0.62 E 79 0.78 E 63 0.78 E
Overall 18 0.63 B 36 1.00 D* 12 0.72 B 7 0.70 A 136 1.28 F* 17 0.77 B 12 0.71 B 148 1.31 F* 13 0.78 B 8 0.70 A 87 1.16 F* 12 0.79 B
15: Kamehameha Highway & Pali Momi Inbound
EBLT 76 0.60 E 51 0.65 D 39 0.78 D 50 0.60 D 80 0.88 E 33 0.80 C 50 0.61 D 105 0.97 F 40 0.80 D 40 0.61 D 93 0.91 F 37 0.80 D
EB TH/RT 1 0.52 A 2 0.30 A 5 0.44 A 2 0.56 A 3 0.31 A 8 0.47 A 2 0.57 A 3 0.32 A 6 0.48 A 3 0.58 A 1 0.32 A 8 0.49 A
WB LT 71 0.43 E 64 0.64 E 68 0.70 E 59 0.46 E 69 0.71 E 68 0.71 E 59 0.46 E 68 0.71 E 67 0.72 E 53 0.46 D 78 0.74 E 68 0.74 E
WB TH/RT 0 0.31 A 6 0.97 A 5 0.68 A 2 0.33 A 9 0.98 A 6 0.73 A 2 0.34 A 11 0.99 B 6 0.74 A 2 0.35 A 16 1.01 B* 7 0.76 A
Overall 6 0.51 A 9 0.93 A 11 0.70 B 5 0.55 A 13 0.97 B 11 0.74 B 5 0.56 A 15 0.99 B 12 0.76 B 5 0.57 A 18 1.00 B* 12 0.77 B
16: Kamehameha Highway & Pali Momi Outbound
EB TH 6 0.66 A 3 0.31 A 3 0.44 A 2 0.60 A 3 0.32 A 3 0.47 A 2 0.61 A 4 0.33 A 2 0.48 A 8 0.77 A 4 0.33 A 4 0.50 A
WB TH 12 0.38 B 21 0.96 C 9 0.59 A 6 0.34 A 31 1.00 c* 10 0.63 A 6 0.35 A 38 1.03 D* 10 0.64 B 14 0.44 B 40 1.03 D* 11 0.66 B
SBLT 41 0.37 D 53 0.60 D 50 0.58 D 53 0.70 D 59 0.65 E 50 0.59 D 53 0.70 D 58 0.64 E 50 0.61 D 36 0.38 D 67 0.67 E 49 0.60 D
SB RT 36 0.06 D 62 0.70 E 65 0.77 E 44 0.09 D 69 0.73 E 64 0.78 E 45 0.12 D 70 0.75 E 64 0.78 E 32 0.10 C 82 0.78 F 65 0.79 E
Overall 12 0.58 B 20 0.91 C 13 0.63 B 9 0.62 A 28 0.95 C 13 0.66 B 9 0.63 A 33 0.98 C 13 0.67 B 13 0.64 B 35 0.99 D 14 0.69 B

* = gvercapacity conditions, v/c >1




Table 3b: Base Year 2019 with RT, Base Year 2021 and Base Year 2021 with RT Level of Service Summary

INTERSECTION

Base Year 2019 with RT

Base Year 2021

Base Year 2021 with RT

AM PM Sat MD AM PM Sat MD AM PM Sat MD
HCM vic HCM vic HCM vlc HCM vic HCM vic HCM . HCM vic HCM vic HCM vic
Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay vic Ratio| LOS Delay | Ratio LOS Delay | Ratio LOS Delay [ Ratio LOS
1: Moanalua Road & Harbor Pointe
WB LT 12 0.06 B 12 0.04 B 15 0.09 C 17 0.09 C 13 0.04 B 18 0.10 C 13 0.06 B 12 0.04 B 16 0.09 C
NB LT/RT 15 0.11 B 19 0.13 C 28 0.39 D 30 0.29 D 21 0.14 C 37 0.47 E 19 0.19 C 19 0.13 C 29 0.40 D
2: Moanalua Road & Pearlridge Elementary School
EBLT 11 0.21 B 16 0.15 C 13 0.01 B 12 0.24 B 23 0.23 C 16 0.02 C 11 0.22 B 16 0.15 C 13 0.01 B
SB LT/RT 19 0.58 C 30 0.52 D 20 0.12 C 23 0.63 C 71 0.79 F 26 0.16 D 20 0.59 C 32 0.54 D 20 0.12 C
3: Moanalua Road & Kaonohi Street
EBLT 51 0.55 D 74 0.83 E 63 0.72 E 54 0.69 D 133 1.06 F* 83 0.83 F 53 0.59 D 81 0.88 F 65 0.75 E
EB TH 26 0.64 C 26 0.57 C 41 0.87 D 32 0.88 C 26 0.61 C 51 0.94 D 28 0.66 C 26 0.58 C 39 0.86 D
EB RT 19 0.14 B 20 0.14 C 26 0.30 C 17 0.14 B 20 0.14 B 28 0.37 C 20 0.14 C 20 0.14 C 26 0.30 C
WB LT 51 0.49 D 59 0.61 E 80 0.87 E 83 0.81 F 60 0.62 E 98 0.93 F 53 0.49 D 59 0.61 E 88 0.91 F
WB TH 23 0.45 C 38 0.85 D 31 0.68 C 25 0.59 C 50 0.97 D 37 0.79 D 25 0.47 C 40 0.88 D 32 0.69 C
WB RT 19 0.06 B 23 0.21 C 23 0.13 C 19 0.07 B 22 0.26 C 24 0.15 C 20 0.07 C 24 0.24 C 23 0.15 C
NB LT 52 0.38 D 62 0.83 E 70 0.93 E 50 0.54 D 83 0.95 F 79 0.94 E 54 0.39 D 72 0.90 E 113 1.07 F*
NB TH/RT 47 0.25 D 45 0.30 D 44 0.54 D 36 0.20 D 48 0.36 D 50 0.61 D 48 0.27 D 47 0.34 D 48 0.63 D
SBLT 49 0.62 D 57 0.49 E 54 0.59 D 71 0.91 E 57 0.51 E 61 0.65 E 51 0.65 D 58 0.52 E 54 0.62 D
SB TH 49 0.66 D 58 0.55 E 55 0.64 D 38 0.62 D 58 0.58 E 61 0.68 E 50 0.69 D 58 0.58 E 54 0.65 D
SB RT 40 0.15 D 52 0.09 D 46 0.12 D 34 0.38 C 52 0.10 D 51 0.24 D 40 0.17 D 52 0.10 D 46 0.14 D
Overall 33 0.62 C 40 0.87 D 44 0.84 D 36 0.87 D 49 0.93 D 51 0.85 D 34 0.65 C 43 0.90 D 49 0.88 D
4: RIRO Driveway & Kaonohi Street
EB RT 0 0.00 A 0 0.00 A 17 0.12 C 0 0.00 A 0 0.00 A 17 0.13 C 0 0.00 A 0 0.00 A 17 0.13 C
WB RT 9 0.01 A 10 0.10 A 12 0.25 B 9 0.01 A 10 0.10 A 12 0.26 B 9 0.01 A 10 0.10 A 12 0.26 B
5: Pearlridge Center D/W 1 & Kaonohi Street
WB LT 14 0.04 B 33 0.47 D 301 1.34 F* 14 0.04 B 35 0.51 E 329 1.40 F* 14 0.04 B 35 0.51 E 329 1.40 F*
WB RT 9 0.04 A 12 0.29 B 15 0.37 C 9 0.04 A 12 0.30 B 16 0.39 C 9 0.04 A 12 0.30 B 16 0.39 C
SB LT/TH 1 0.03 A 5 0.10 A 7 0.25 A 1 0.03 A 5 0.11 A 7 0.25 A 1 0.03 A 5 0.11 A 7 0.25 A
6: Pearlridge Center D/W 2 & Kaonohi Street
EB LT/TH/RT 0 0.00 A 17 0.03 C 832 2.74 F* 0 0.00 A 17 0.04 C Err 3.05 F* 0 0.00 A 17 0.04 C Err 3.05 F*
WB LT 16 0.09 C 53 0.73 F Err 13.47 F* 16 0.09 C 58 0.77 F Err 17.26 F* 16 0.09 C 58 0.77 F Err 17.26 F*
WB TH/RT 9 0.01 A 11 0.16 B 15 0.36 B 9 0.01 A 11 0.17 B 15 0.38 B 9 0.01 A 11 0.17 B 15 0.38 B
NB TH/RT 0 0.08 A 0 0.15 A 0 0.26 A 0 0.08 A 0 0.15 A 0 0.27 A 0 0.08 A 0 0.15 A 0 0.27 A
SBLT 8 0.03 A 9 0.07 A 11 0.20 B 8 0.03 A 9 0.07 A 11 0.22 B 8 0.03 A 9 0.07 A 11 0.22 B
SB TH 0 0.15 A 0 0.12 A 0 0.16 A 0 0.16 A 0 0.12 A 0 0.16 A 0 0.16 A 0 0.12 A 0 0.16 A
Overall 1 0.25 A 8 0.44 A 1054 0.86 E 1 0.25 A 9 0.44 A 3059 0.88 E 1 0.25 A 9 0.44 A 3059 0.88 E
7: Westridge (north) & Kaonohi Street
EB LT/RT 14 0.16 B 15 0.16 C 36 0.44 E 14 0.17 B 16 0.16 C 39 0.46 E 14 0.17 B 16 0.16 C 39 0.46 E
NB LT/TH 2 0.02 A 1 0.02 A 2 0.04 A 2 0.02 A 1 0.02 A 2 0.05 A 2 0.02 A 1 0.02 A 2 0.05 A
8: Westridge (south) & Kaonohi Street
EB LT/RT 12 0.12 B 13 0.14 B 40 0.58 E 12 0.12 B 13 0.14 B 51 0.68 F 12 0.12 B 13 0.14 B 51 0.68 F
NB LT/TH 2 0.02 A 1 0.03 A 3 0.09 A 2 0.02 A 1 0.03 A 3 0.09 A 2 0.02 A 1 0.03 A 3 0.09 A
9: Pearlridge Center - Anna Miller's D/W & Kaonohi Street
WB LT/RT 13 0.12 B 18 0.31 C 40 0.64 E 13 0.13 B 19 0.32 C 48 0.70 E 13 0.13 B 19 0.32 C 48 0.70 E
SB LT/TH 2 0.02 A 2 0.03 A 3 0.06 A 2 0.02 A 3 0.04 A 3 0.06 A 2 0.02 A 3 0.04 A 3 0.06 A
10: Moanalua Loop & Kaonohi Street
EB LT/RT 20 0.52 C 20 0.42 C 113 0.97 F 20 0.52 C 21 0.44 C 129 1.02 F* 20 0.52 C 21 0.44 C 129 1.02 F*
NB LT 9 0.06 A 9 0.14 A 12 0.17 B 9 0.06 A 9 0.14 A 12 0.17 B 9 0.06 A 9 0.14 A 12 0.17 B
11: Kamehameha Highway & Kaonohi Street
EBLT 73 0.52 E 243 1.34 F* 70 0.91 E 72 0.54 E 342 1.54 F* 95 0.98 F 70 0.53 E 265 1.40 F* 60 0.94 E
EB TH 7 0.60 A 7 0.35 A 17 0.60 B 3 0.59 A 9 0.36 A 21 0.64 C 9 0.60 A 5 0.36 A 23 0.60 C
WB TH/RT 18 0.51 B 130 1.25 F* 32 0.95 C 11 0.41 B 229 1.48 F* 34 0.95 C 18 0.50 B 154 1.31 F* 29 0.94 C
SB LT/RT 31 0.49 C 67 0.78 E 55 0.87 E 49 0.78 D 77 0.81 E 81 0.99 F 33 0.52 C 59 0.76 E 67 0.96 E
SB RT 26 0.08 C 62 0.60 43 0.49 D 37 0.09 D 74 0.67 E 50 0.62 D 27 0.09 C 55 0.58 42 0.55 D
Overall 18 0.56 B 101 1.17 F* 34 0.92 C 16 0.64 B 176 1.36 F* 42 0.97 D 19 0.57 B 116 1.21 F* 36 0.95 D

Note:
* = overcapacity conditions, v/c >1




Table 3b: Base Year 2019 with RT, Base Year 2021 and Base Year 2021 with RT Level of Service Summary cont'd

Base Year 2019 with RT

Base Year 2021

Base Year 2021 with RT

INTERSECTION
AM PM Sat MD AM PM Sat MD AM PM Sat MD
HCM vic HCM vic HCM vlc HCM vic HCM vic HCM . HCM vic HCM vic HCM vic
Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay vic Ratio| LOS Delay | Ratio LOS Delay | Ratio LOS Delay [ Ratio LOS
12: Kamehameha Highway & Kanuku Street
EBLT 77 0.51 E 235 1.09 F* 52 0.62 D 101 0.66 F 340 1.31 F* 64 0.72 E 70 0.57 E 213 1.03 F* 76 0.76 E
EB TH 4 0.50 A 5 0.39 A 29 0.72 C 3 0.60 A 5 0.40 A 18 0.66 B 8 0.51 A 4 0.41 A 6 0.62 A
EB RT 2 0.02 A 1 0.06 A 29 0.11 C 1 0.02 A 1 0.06 A 17 0.10 B 5 0.02 A 2 0.06 A 3 0.10 A
WB LT 45 0.28 D 78 0.59 E 70 0.49 E 46 0.46 D 93 0.59 F 69 0.59 E 51 0.46 D 73 0.52 E 75 0.57 E
WB TH/RT 17 0.34 B 7 1.00 A* 13 0.86 B 11 0.35 B 46 1.09 D* 9 0.78 A 18 0.34 B 20 1.04 c* 11 0.74 B
NB LT/TH 42 0.04 D 89 0.80 F 40 0.30 D 42 0.04 D 105 0.84 F 59 0.59 E 42 0.04 D 77 0.77 E 51 0.56 D
NB RT 42 0.01 D 57 0.04 E 36 0.05 D 42 0.01 D 65 0.04 E 48 0.05 D 42 0.01 D 51 0.04 D 43 0.05 D
SB LT/TH 64 0.78 E 79 0.71 E 47 0.50 D 65 0.79 E 93 0.74 F 90 0.87 F 64 0.78 E 68 0.67 E 77 0.84 E
SB RT 42 0.03 D 57 0.03 E 36 0.06 D 42 0.03 D 65 0.07 E 49 0.06 D 42 0.03 D 51 0.03 D 44 0.06 D
Overall 14 0.53 B 14 0.97 B 24 0.73 C 11 0.61 B 41 1.06 D* 20 0.79 B 16 0.54 B 21 1.00 c* 16 0.76 B
13: Kamehameha Highway & Hekaha Street
EBLT 61 0.54 E 195 0.98 F 69 0.81 E 69 0.57 E 246 1.10 F* 72 0.79 E 53 0.57 D 145 0.89 F 61 0.77 E
EB TH/RT 21 0.74 C 18 0.52 B 33 0.94 C 21 0.84 C 20 0.52 B 29 0.91 C 10 0.59 B 15 0.54 B 26 0.88 C
WB LT 37 0.53 D 86 0.72 F 99 0.86 F 43 0.61 D 94 0.73 F 108 0.93 F 60 0.53 E 67 0.68 E 92 0.90 F
WB TH/RT 19 0.39 B 39 1.03 D* 11 0.84 B 18 0.40 B 64 1.10 E* 14 0.85 B 9 0.31 A 53 1.06 D* 16 0.81 B
NB LT/TH 32 0.17 C 104 1.00 F* 56 0.79 E 33 0.19 C 155 1.12 F* 93 0.97 F 48 0.45 D 119 1.06 F* 82 0.96 F
NB RT 30 0.04 C 44 0.33 D 37 0.46 D 31 0.04 C 53 0.34 D 43 0.54 D 43 0.04 D 41 0.34 D 38 0.52 D
SB LT/TH 36 0.39 D 52 0.60 D 43 0.54 D 39 0.41 D 79 0.77 E 61 0.76 E 65 0.76 E 53 0.66 D 53 0.73 D
SB RT 30 0.06 C 42 0.15 D 31 0.11 C 32 0.06 C 50 0.19 D 37 0.12 D 43 0.06 D 39 0.15 D 33 0.11 C
Overall 23 0.57 C 42 1.02 D* 31 0.87 C 23 0.65 C 61 1.11 E* 34 0.89 C 17 0.62 B 48 1.06 D* 32 0.86 C
14: Kamehameha Highway & Lipoa Street
EB TH/RT 5 0.62 A 18 0.46 22 0.82 C 4 0.73 A 14 0.47 B 11 0.78 B 5 0.63 A 14 0.49 10 0.74 A
WB LT 47 0.52 D 89 0.71 F 90 0.61 F 87 0.78 F 93 0.72 106 0.71 F 53 0.56 D 74 0.66 E 75 0.65 E
WB TH 3 0.27 A 64 1.12 E* 7 0.64 A 4 0.29 A 212 1.45 F* 4 0.63 A 3 0.28 A 81 1.16 F* 7 0.59 A
NB LT/RT 57 0.62 E 74 0.77 E 47 0.56 D 57 0.62 E 85 0.80 F 69 0.81 E 57 0.62 E 65 0.75 E 60 0.78 E
Overall 7 0.61 A 52 1.06 D* 18 0.75 B 7 0.72 A 159 1.34 F* 12 0.80 B 8 0.63 A 61 1.09 E* 12 0.76 B
15: Kamehameha Highway & Pali Momi Inbound
EBLT 42 0.63 D 77 0.81 E 36 0.84 D 49 0.64 D 111 0.93 F 45 0.86 D 44 0.64 D 84 0.91 F 54 0.84 D
EB TH/RT 3 0.49 A 2 0.31 A 7 0.45 A 2 0.59 A 2 0.33 A 6 0.49 A 2 0.50 A 4 0.32 A 3 0.46 A
WB LT 52 0.47 D 82 0.76 F 72 0.75 E 53 0.47 D 90 0.78 F 78 0.78 E 54 0.47 D 71 0.74 E 68 0.75 E
WB TH/RT 2 0.34 A 6 0.94 A 6 0.71 A 2 0.35 A 23 1.03 c* 6 0.76 A 1 0.34 A 8 0.96 A 6 0.73 A
Overall 5 0.49 A 11 0.89 B 12 0.74 B 5 0.58 A 25 0.98 C 13 0.78 B 5 0.50 A 13 0.91 B 12 0.75 B
16: Kamehameha Highway & Pali Momi Outbound
EB TH 8 0.68 A 3 0.32 A 3 0.45 A 8 0.78 A 5 0.33 A 3 0.50 A 7 0.68 A 4 0.33 A 1 0.47 A
WB TH 16 0.45 B 19 0.93 B 9 0.60 A 14 0.45 B 45 1.04 D* 11 0.67 B 15 0.45 B 24 0.97 C 10 0.62 A
SBLT 32 0.34 C 64 0.68 E 50 0.62 D 36 0.39 D 73 0.69 E 54 0.62 D 34 0.37 C 56 0.65 E 48 0.61 D
SB RT 29 0.10 C 79 0.79 E 67 0.80 E 32 0.10 C 94 0.83 F 74 0.83 E 31 0.10 C 68 0.75 E 65 0.80 E
Overall 14 0.56 B 20 0.90 C 14 0.64 B 13 0.66 B 39 1.01 D* 15 0.70 B 13 0.57 B 23 0.93 C 13 0.66 B

Note:
* = overcapacity conditions, v/c >1
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YEAR 2019 WITH PROPOSED PROJECT SCENARIO

A. Trip Generation

The Institute of Transportation Engineers (ITE) publishes a book based

on empirical data compiled from a body of more than 4,250 trip generation

studies submitted by public agencies, developers, consulting firms, and

associations. This publication, titled Trip Generation, 8th Edition, provides trip

rates and/or formulae based on graphs that correlate vehicular trips with

independent variables. The independent variable can range from Dwelling Units

(DU) for single-family attached homes to Gross Floor Area (GFA) for commercial

or office development. These trip rates/formulae and their associated directional

distributions were used to estimate the increase in the number of vehicular trips

generated by the Proposed Project.

Table 4 shows the trip rates used and Table 6 shows the trips generated

by the Proposed Project for each phase.

Table 4: Trip Generation Rates

Saturday MD

Independent AM Peak Hour PM Peak Hour Peak Hour

Land Use (ITE Code) . : - -
PEIETL Uil % Enter Ui % Enter Ul % Enter
Rate Rate Rate

High-Rise Residential : . o o o
Condominium/Townhouse (232) Dwelling Units [al 19% [b] 62% [c] 43%
Shopping Center (820) 1,000 SF GLA [d] 61% [e] 49% [f] 52%
Office Park (750) 1,000 SF GLA [g] 89% [h] 14% 0.14 74%

[a]. (T)=0.29(X)+28.86 [b]. (T)=0.34(X)+15.47 [c]. (T)=0.30(X)+28.85

[d]. Ln(T) = 0.59Ln(X)+2.32

[a]. T = 1.37(X)+124.36

[e]. Ln(T) = 0.67Ln(X)+3.37 [f]. Ln(T) = 0.65Ln(X)+3.76
[h]. T =1.22(X)+95.83

Where X is the independent variable and T the number of trips
SF GLA = Square Feet Gross Leasable Area

Source: Trip Generation, 8™ Edition, Institute of Transportation Engineers (2008)

The Proposed Project site is currently zoned for commercial land use.

However, the proposed plan for the site is to provide a mixed use type of

development which requires the rezoning of the parcel. The Proposed Project
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site is currently zoned for commercial land use. It allows for up to 1.5 — 2 Million
square feet of commercial space. For this study two (2)’zone-ready” alternatives

were considered:
Alternative 1 — commercial/office land use:
¢ 1,200,000 SF of office space
¢ 120,000 SF of commercial retail space
Alternative 2 — commercial only/mall expansion:
e 1,522,600 SF of commercial retail space
With the change is zoning, the following uses are proposed:
¢ 1,500 residential dwelling units
o Approximately 144,000 SF of commercial space

o 80,000 SF of office space and/or hotel — since office space generates
more trips, for the purpose of this study the office land use was used

as a conservative measure.

See Table 5 for a comparison of the total amount of trips generated for

each type of land use.

Table 5: Proposed and Existing Land Use Trip Generation Comparison

Total Trips generated after Project
, completion
Alternative AMPeak | PM Peak Sat MD
Hour Hour Peak Hour
Proposed Project, 889 1,530 1,575
Residential/Commercial/Office
Alternative 1, Commercial/Office 1,941 2,279 1,133
Proposed Project - Alternative 1 (1,052) (749) 442
% difference (118%) (49%) 28%
Alternative 2, Mall Expansion 285 1,818 2,198
Proposed Project - Alternative 2 604 (288) (623)
% difference 68% (19%) (40%)
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As shown in the table above, Alternative 1 would generate approximately
118 percent and 49 percent more trips than the Proposed Project during the
weekday AM and PM peak hour of traffic respectively. During the Sat MD peak
hour of traffic, Alternative 1 would generate approximately 28 percent fewer trips.
Alternative 2 would generate approximately 19 percent and 40 percent more trips
than the Proposed Project during the weekday PM and Sat MD peak hour of
traffic respectively. During the weekday AM peak hour of traffic the Proposed

Project would generate approximately 68% more trips.

As mentioned earlier, the weekday PM peak hour of traffic is the critical
peak hour of traffic due to the fact that it operates at overcapacity conditions
along Kamehameha Highway. Therefore, although the Proposed Project would
generate more trips during the weekday AM and Sat MD peak hour of traffic
compared to Alternative 1 and 2 respectively, the preferred option would be the
land use that generates the least amount of trips during the weekday PM peak
hour of traffic. In any case, the site would no longer house the Swap Meet and
therefore would be subtracted from the network during the Sat MD peak hour of

traffic.
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Table 6a: Project Trip Generation by Phase

LAND USE Independent AM Peak Hour PM Peak Hour Saturday MD Peak Hour
(ITE Code) Variable Enter (VPH) | Exit (VPH) | Total (VPH) | Enter (VPH) | Exit (VPH) | Total (VPH) | Enter (VPH) | Exit (VPH) | Total (VPH)
Phase 1 - Year 2015
Residential High Rise Condominiums (232) 320 DU 24 98 122 78 a7 125 54 71 125
Shopping Center (820) 124,652 sq ft GFA 108 68 176 362 376 738 515 474 989
Office (750) 80,000 sq ft GLA 209 25 234 28 166 194 9 3 12
Total trips generated after PHASE 1B completion 341 191 532 468 589 1,057 578 548 1,126
Internal Capture
Residential - -- - 27 25 52 18 38 56
Commercial -- -- -- 33 34 67 39 20 59
Office - - - 9 10 19 3 2 5
Total Project generated trips with internal trip capture 341 191 532 399 520 919 518 488 1,006
Pass-By trip reduction
Commercial -- -- -- 33 34 67 48 45 93
Swap Meet reduction
Saturday Swap Meet Trip reduction -- -- -- -- -- -- 125 478 603
Total Trip reduction -- -- -- 102 103 205 233 583 816
% Reduction - - - 22% 18% 19% 40% 106% 72%
Total Project Generated External Trips After Phase 1B Completion 341 191 532 366 486 852 345 (35) 310
Phase 2 - Year 2017
Residential High Rise Condominiums (232) 705 DU 45 189 234 159 97 256 104 137 241
Shopping Center (820) 137,706 sq ft GFA 115 72 187 387 402 789 550 506 1,056
Office (750) 80,000 sq ft GLA 209 25 234 28 166 194 9 3 12
Total trips generated after PHASE 2 completion 369 286 655 574 665 1,239 663 646 1,309
Internal Capture
Residential - - - 53 35 88 34 50 84
Commercial -- - -- 43 58 101 51 36 87
Office -- - -- 9 12 21 3 2 5
Total Project generated trips with internal trip capture 369 286 655 469 560 1,029 575 558 1,133
Pass-By trip reduction
Commercial -- - -- 34 34 69 50 47 97
Swap Meet reduction
Saturday Swap Meet Trip reduction -- - -- - -- - 125 478 603
Total Trip reduction -- - -- 139 139 279 263 613 876
% Reduction - - - 24% 21% 23% 40% 95% 67%
Total Project Generated External Trips After Phase 2 Completion 369 286 655 435 526 960 400 33 433
Note:

1. Phase 1 combined Phase 1A and 1B.
2. The Swap Meet reduction is independent of the Project Phase therefore the reduction in traffic is the same for each Phase.




Table 6b: Project Trip Generation by Phase cont'd

LAND USE Independent AM Peak Hour PM Peak Hour Saturday MD Peak Hour
(ITE Code) Variable Enter (VPH) | Exit (VPH) | Total (VPH) | Enter (VPH) | Exit (VPH) | Total (VPH) | Enter (VPH) | Exit (VPH) | Total (VPH)
Phase 3 - Year 2019
Residential High Rise Condominiums (232) 1,090 DU 66 279 345 240 147 387 154 202 356
Shopping Center (820) 143,385 sq ft GFA 117 74 191 397 413 810 564 520 1,084
Office (750) 80,000 sq ft GLA 209 25 234 28 166 194 9 3 12
Total trips generated after PHASE 3 completion 392 378 770 665 726 1,391 727 725 1,452
Internal Capture
Residential - -- - 54 36 90 49 51 100
Commercial - -- - 44 59 103 52 51 103
Office - -- - 9 12 21 3 2 5
Total Project generated trips with internal trip capture 392 378 770 558 619 1,177 623 621 1,244
Pass-By trip reduction
Commercial - -- - 35 35 71 51 47 98
Total Project Generated External Trips WITHOUT HHCTCP 392 378 770 523 584 1,106 572 574 1,146
RAIL reduction
Residential - 33 33 22 - 22 - - -
Commercial -- -- -- 14 14 29 21 19 40
Swap Meet reduction
Saturday Swap Meet Trip reduction -- -- -- -- -- -- 125 478 603
Total Trip reduction - 33 33 179 157 336 301 648 949
% Reduction - 9% 4% 27% 22% 24% 41% 89% 65%
Total Project Generated External Trips After Phase 3 Completion 392 345 737 521 605 1,126 A77 124 601
Phase 4 - Year 2021
Residential High Rise Condominiums (232) 1,500 DU 89 375 464 327 199 526 206 273 479
Shopping Center (820) 143,400 sq ft GFA 117 74 191 397 413 810 564 520 1,084
Office (750) 80,000 sq ft GLA 209 25 234 28 166 194 9 3 12
Total trips generated after PHASE 4 completion 415 474 889 752 778 1,530 779 796 1,575
Internal Capture
Residential - - - 54 36 90 64 51 115
Commercial -- -- -- 44 59 103 52 66 118
Office - - - 9 12 21 3 2 5
Total Project generated trips with internal trip capture 415 474 889 645 671 1,316 660 677 1,337
Pass-By trip reduction
Commercial -- - -- 35 35 71 51 45 97
Total Project Generated External Trips WITHOUT HHCTCP 415 474 889 610 636 1,245 609 632 1,240
RAIL reduction
Residential - 45 45 33 -- 33 - - -
Commercial - - - 14 14 29 21 18 39
Swap Meet reduction
Saturday Swap Meet Trip reduction -- -- -- -- -- -- 125 478 603
Total Trip reduction -- 45 45 189 157 346 316 661 977
% Reduction - 9% 5% 25% 20% 23% 41% 83% 62%
Total Project Generated External Trips After Phase 4 Completion 415 429 844 563 621 1,184 463 135 598

Note:
1. The Swap Meet reduction is independent of the Project Phase therefore the reduction in traffic is the same for each Phase.
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B.

Trip Distribution/Assignhment

Trips generated by the Proposed Project were assigned onto the network

based on existing trip distribution with approximately:
e 65 percent headed east towards Honolulu the urban core center
e 35 percent headed west towards Kapolei, the “second city”

The Proposed Project is planned as a mixture of housing, commercial
and offices. The multi-use of the Proposed Project is aimed at providing close
proximity between these land uses to reduce the amount of external trips. Trip
reductions were applied through “pass-by” trips and “internal capture” rate. See

below for a definition of these terms:

Pass-by Trips
As defined by the ITE Trip Generation Handbook, June 2004:

“Pass-by trips are made as intermediate stops on the way from an
origin to a primary trip destination without a route diversion.
Pass-by trips are attracted from traffic passing the site on an
adjacent street or roadway that offers direct access to the
generator.” Conversely, “Primary trips are trips made for the
specific purpose of visiting the generator. The stop at the

generator is the primary reason for the trip.”

In simple terms, a pass-by trip would be someone travelling home from
work along Moanalua Road (for example) and stopping at the market (i.e.
Proposed Project) on its way home. Pass-by trips are not new trips but rather
trips currently in the network making an intermediate stop before reaching their

final destination.

The pass-by rate was applied strictly to the Commercial land use
weekday PM and Sat MD peak hours of traffic. Pass-by rate was not applied to
the weekday AM peak hour of traffic as a conservative measure due to the fact
that the Commercial land use does not generate a significant amount of trips

during the that peak.
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Internal Capture

As defined by the ITE Trip Generation Handbook, June 2004:

“[...] a multi-use development is typically a single real-estate
project that consists of two or more ITE land use classifications
between which trips can be made without using the off-site road
system. Because of the nature of these land uses, the trip-making
characteristics are interrelated, and some trips are made among
the on-site uses. This capture of trips internal to the site has the
net effect of reducing vehicle trip generation between the overall
development site and the external street system (compared to the
total number of trips generated by comparable, stand-alone

sites).”

The internal capture rates were strictly applied to weekday PM and Sat
MD peak hour of traffic. During the weekday AM peak, commercial and office
space land uses are generally not open and generate small amount of trips.
Therefore, although internal trips may occur there would likely not be significant
and are not accounted for during the weekday AM peak hour traffic as a

conservative measure.

In addition to those trip reductions, the Swap Meet trips during the Sat
MD peak hour would also be discounted from the Proposed Project generated

trips.

See Table 6 for the Proposed Project trip generation and pass-by and

internal capture rates.
Future Year Analysis

All the site accesses will be constructed during the first Phase of the
Proposed Project. The Proposed Project is planned with the following four (4)

accesses located at existing intersections:
One along Moanalua Road at:

e Moanalua Road/Pearlridge Elementary School/Proposed Project

Access 1 — The project access would be the intersection’s forth leg to

the south. Due to the projected volume it is anticipated that the
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intersection would warrant a traffic signal and operate in coordination
with the Moanalua Road/Kaonohi Street intersection. Therefore, it is
likely that the eastbound queue would extend back to the Timothy’s
Church/Harbor Pointe driveway blocking access for the left-turn
movement. As a result, it is recommended that the Moanalua
Road/Timothy’s Church/Harbor Pointe driveway be restricted to a
right-in/right-out. Full access to the Timothy’s Church and Harbor
Pointe townhouses would be provided through the signalized
Proposed Project Access 1. In addition to Moanalua Road, this would
also provide them access to Kaonohi Street through the Proposed

Project internal roadways.

Three along Kaonohi Street at:

Kaonohi Street/RIRO driveway-Proposed Project Access 2 will be

located across the RIRO Macy’s upstairs driveway.

Kaonohi Street/Pearlridge Center D/W 1/Proposed Project Access 3 —

to underground garage, provides northbound and southbound left-turn
lanes along Kaonohi Street and would be aligned with the Pearlridge
Center D/W 1.

Kaonohi Street/Pearlridge Center D/W 2/Proposed Project Access 4 —

provides northbound and southbound left-turn lanes along Kaonohi

Street and would be aligned with Pearlridge Center D/W 2.

With the Proposed Project accesses located along Moanalua Road and

Kaonohi Street, it is likely that vehicles would use them to avoid congested

areas.

In particular, the northbound left-turn at the Moanalua Road/Kaonohi

Street intersection would likely enter the Proposed Project site via the Proposed

Project Access 3 or 4 and make a northbound left-turn at the Moanalua

Road/Pearlridge Elementary/Proposed Project Access 1 signalized intersection.

The amount of trip diversion would be based on equilibrium, until the perceived

delay becomes similar for both intersections.

Similar to the base year discussion, the benchmark years with Proposed

Project were combined into three (3) sections:
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Year 2015 with Proposed Project
Year 2015 to 2021 with Proposed Project and Improvements*

Year 2019 and 2021 with Proposed Project, Improvements and
RT

Year 2015 with Proposed Project

Base year 2015 traffic volume and Phase 1 Proposed Project

traffic volume combined would increase traffic and further increase the

traffic delay. See Figure 10 for Year 2015 Proposed Project distribution.

See Figure 11 for Year 2015 with Proposed Project volumes and LOS.

See following section for proposed improvements.

Year 2015 to 2021 with Proposed Project Improvements and without

RT

By Year 2015 with Proposed Project the following improvements

are recommended:

Moanalua Road/Pearlridge Elementary School

Signalize the intersection — with the recommended lane

configuration, the signal would be split phase

Provide eastbound and westbound left-turn lanes. The
eastbound left-turn lane would need to be a minimum of 155
feet to accommodate average ftraffic conditions during the
weekday AM peak hour of traffic. Therefore, westbound
access to the Timothy’s Church/Harbor Pointe driveway would
be prohibited. The westbound left-turn lane would require

approximately 100 feet which can be accommodated

Provide an eastbound right-turn lane - the ROW would be

provided by the Proposed Project

Stripe the northbound approach with a left-turn lane and a

shared left-turn/through/right-turn lane

4 Improvements recommended in year 2015 are assumed to be carried over to the following year.
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e Stripe the southbound approach with a left-turn lane and a

shared through/right-turn lane

With this intersection providing a signalized access onto Moanalua
Road it is expected that some existing trips currently making a
southbound right-turn at this intersection would now re-direct onto the
southbound left-turn movement. Similarly, northbound left-turn
movements at the Moanalua Road/Kaonohi Street intersection would also

re-direct onto the northbound left-turn at this intersection.

Moanalua Road/Kaonohi Street:

e Provide an additional eastbound left-turn lane for a total of two

left-turn lanes.

e Provide an additional southbound through lane on the south
leg so that Kaonohi Street has at least two (2) southbound
lanes between its intersection with Moanalua Road and

Kamehameha Highway.

The additional through lane along Kaonohi Street would allow
better traffic flow while the additional left-turn lane would allow more time
for the westbound through movement especially during the weekday PM

peak periods.

Kaonohi _Street/Pearlridge  Center D/W 1/Proposed Project

Access 3

e Provide northbound and southbound left-turn lanes. The

projected volume is not anticipated to warrant a traffic signal.

The eastbound and westbound shared left-turn/through
movements are shown to operate at LOS F and overcapacity conditions.
The delays are a result of the heavier volume along Kaonohi Street.
However, it is likely that the delay would be shorter with gaps in traffic
created by the signals at the Kaonohi Street/Pearlridge Center
D/W 2/Proposed Project Access 4 and Moanalua Road/Kaonohi Street

intersections.
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Kaonohi Street/Pearlridge  Center D/W 2/Proposed Project

Access 4:

e Signalize the intersection — part of the Base Year 2019

mitigation.
e Provide northbound and southbound left-turn lanes

This signalized intersection would operate satisfactorily at LOS D

or better during the peak hours of traffic.

As part of the Proposed Project, the median along Kaonohi Street
at its intersection with Moanalua Road would be removed. The median
was implemented primarily as a means to prevent left-turns into the Swap
Meet. With the Swap Meet gone and the Proposed Project new

accesses, the median would no longer be necessary.

Similar to Base Year scenarios, no improvements are
recommended along Kamehameha Highway due to the limited ROW

available besides optimizing the corridor.

By Year 2017, 2019 and 2021 with Proposed Project Phase 2, 3
and 4 respectively, no other improvements would be recommended due
to the limited ROW available. Although the Proposed Project would
increase traffic volume along the roadway network, the recommended

improvements should minimize the Proposed Project’s impacts.

Note that although the analysis shows delays of over 10 minutes
for the unsignalized intersections minor approaches of Pearlridge Center
D/W 1/Kaonohi Street, the signalized intersections along Kaonohi Street
would provide gaps in traffic allowing the minor movements to proceed

thereby reducing the delay experienced.

If the site is constructed as Alternative 1, the traffic volume along
Kaonohi Street would increase by approximately 20 percent over the
Proposed Project and would cause the intersection of Kaonohi
Street/Pearlridge Center D/W 2/Project Access 4 to operate at LOS F and
overcapacity conditions during the weekday PM peak hour of traffic. At

the intersection of Kaonohi Street/Kamehameha Highway the delay would
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increase by approximately 45 seconds during the weekday PM peak hour

of traffic.

If the site is constructed as Alternative 2, the delay at the
intersection of Kaonohi Street/Kamehameha Highway would increase by
approximately 30 seconds and the intersection of Kaonohi
Street/Pearlridge Center D/W 2/Project Access 4 would operate at LOS F

and overcapacity conditions.

See Figures 13, 15, 17 and 19 for Year 2015 to 2021 Proposed
Project only distribution, Figures 12, 14, 16 and 18 for Year 2015 to 2021

with Proposed Project volumes and LOS.
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ATA

AUSTIM, TSUTSUMI & ASSOCIATES, INC.

CIVIL ENGINEERS +

SURVEYDAS

Year 2019 and 2021 with Proposed Project and RT

The RT is planned to generally follow the Kamehameha Highway
roadway alignment median within the Proposed Project area and is
anticipated to be completed by year 2019 with a station located south of
the Proposed Project just west of Kaonohi Street. The station will be
within walking distance approximately less than 0.5 miles from the
Proposed Project. Therefore, in addition to being a multi-use
development — commercial, office and residential land uses — the Project
as proposed is a Transportation Oriented Development (TOD) due to its

proximity to bus transportation and the proposed transit system.

A study® of 17 TOD in four (4) different urbanized areas with high
quality rail services showed an average trip generation of approximately
48%(37%) below ITE trip generation rates during the weekday AM(PM)
peak hour of traffic respectively. Therefore, it is likely that with the
completed RT a higher traffic volume reduction would occur especially
during the weekday PM peak hour of traffic due to overcapacity
conditions currently experienced. However, due to the lack of official trip
generation rates for this type of land use, this report assumed regular
residential and commercial trip generation rates. Thus, the analysis
contained within, showing an approximate 20-second intersection
delay reduction for intersections along Kamehameha Highway is

considered conservative.

See Figures 19 and 21 for Year 2019 and 2021 with the Proposed
Project and RT Proposed Project distribution and Figures 20 and 22 for
the Year 2019 and 2021 with Proposed Project and RT volume and LOS.
See Table 7a-7b for a summary of the Year 2015 to 2021 with Proposed
Project LOS.

® Transportation Research Board of the National Academies, TCRP Report 128: Effects on of TOD

Housing, Parking, and Travel, 2008
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Note:

Table 7a: Existing, Year 2015 with Project, Year 2015 with Project and Improvements, and Year 2017 with Project Level of Service Summary

Existing Future Year 2015 Future Year 2015 with Improvements® Future Year 2017
INTERSECTION
AM PM Sat MD AM PM Sat MD AM PM Sat MD AM PM Sat MD
HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic HCM vic
Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS Delay | Ratio LOS
1: Moanalua Road & Harbor Pointe
WB LT 15 0.08 B 12 0.03 B 15 0.08 C
NB LT/RT 23 0.22 C 18 0.11 C 28 0.38 D
NB RT 20 0.15 C 15 0.06 B 23 0.30 C 20 0.16 C 15 0.06 B 24 0.31 C
2: Moanalua Road & Pearlridge Elementary School & Project Access 1
Signalized Signalized
EBLT 11 0.22 B 18 0.17 C 14 0.01 B 12 0.23 B 17 0.17 C 13 0.01 B 85 0.83 F 163 0.95 F 106 0.50 F 85 0.82 F 163 0.95 F 104 0.50 F
EB TH 0 0.43 0 0 0.35 0 0 0.51 0 0 0.46 0 0 0.37 0 0 0.51 0 21 0.72 C 18 0.59 B 19 0.75 B 21 0.72 C 18 0.59 B 22 0.80 C
EB RT 0 0.06 0 0 0.04 0 0 0.08 0 11 0.09 B 12 0.06 B 9 0.11 A 11 0.09 B 11 0.07 B 10 0.11 B
WB LT 16 0.13 C 0 0.37 0 19 0.21 C 65 0.47 E 77 0.60 E 64 0.64 E 114 0.79 F 80 0.61 E 102 0.85 F
WB TH/RT 0 0.29 0 0 0.41 0 0 0.34 0 0 0.30 0 0 0.41 0 0 0.32 0 14 0.56 B 18 0.839 B 12 0.64 B 14 0.59 B 16 0.839 B 12 0.70 B
NB LT 68 0.47 E 69 0.71 E 81 0.82 F 68 0.50 E 68 0.70 E 68 0.71 E
NB LT/TH n/a 42.45 F* n/a n/a F* n/a n/a F*
NB LT/TH/RT 64 0.17 E 61 0.58 E 61 0.60 E 64 0.19 E 62 0.60 E 61 0.59 E
NB RT 17 0.08 C 15 0.15 B 22 0.30 C
SBLT 89 0.82 F 171 1.03 F* 52 0.12 D 87 0.81 F 343 1.46 F* 85 0.53 F
SB LT/RT 21 0.61 C 38 0.59 E 23 0.11 C
SB TH/RT 59 0.16 E 64 0.10 E 51 0.03 D 60 0.16 E 66 0.13 E 71 0.19 E
SB LT/TH/RT n/a 10.66 F* n/a n/a F* n/a n/a F*
Overall 28 0.74 C 29 0.83 C 21 0.80 C 30 0.71 C 32 0.84 C 23 0.83 C
3: Moanalua Road & Kaonohi Street
EB: Double LT, 2 TH and RT EB: Double LT, 2 TH and RT
EBLT 58 0.56 E 85 0.81 F 80 0.71 F 53 0.61 D 124 1.04 F* 66 0.75 E 88 0.54 F 132 1.01 F* 90 0.56 F 89 0.55 F 127 1.01 F* 92 0.72 F
EB TH 28 0.71 C 24 0.47 C 41 0.77 D 34 0.85 C 29 0.66 C 46 0.93 D 16 0.74 B 13 0.54 B 20 0.79 C 17 0.75 B 17 0.59 B 23 0.83 C
EB RT 18 0.13 B 19 0.12 B 30 0.31 C 19 0.13 B 21 0.13 C 26 0.28 C 2 0.13 A 2 0.13 A 8 0.27 A 2 0.14 A 4 0.13 A 10 0.27 A
WB LT 58 0.47 E 78 0.64 E 80 0.76 F 79 0.82 E 57 0.73 E 84 0.839 F 99 0.86 F 82 0.83 F 138 1.04 F* 121 0.93 F 82 0.834 F 146 1.07 F*
WB TH 23 0.44 C 38 0.81 D 34 0.64 C 25 0.54 C 43 0.94 D 33 0.75 C 21 0.43 C 25 0.73 C 28 0.62 C 22 0.43 C 28 0.78 C 27 0.64 C
WB RT 19 0.06 B 24 0.22 C 25 0.13 C 20 0.07 B 21 0.23 C 23 0.14 C 17 0.07 B 15 0.21 B 20 0.14 B 17 0.07 B 17 0.22 B 19 0.14 B
NB LT 58 0.34 E 77 0.82 E 73 0.82 E 55 0.51 D 60 0.80 E 58 0.75 E 68 0.51 E 125 1.04 F* 77 0.84 E 69 0.51 E 80 0.88 F 124 1.05 F*
NB TH/RT 52 0.25 D 60 0.33 E 58 0.48 E 41 0.21 D 44 0.38 D 49 0.61 D 52 0.22 D 57 0.44 E 60 0.64 E 54 0.22 D 54 0.40 D 61 0.86dr E*
SBLT 56 0.63 E 76 0.56 E 75 0.65 E 71 0.88 E 53 0.51 D 57 0.61 E 121 1.02 F* 69 0.61 E 70 0.68 E 113 0.99 F 70 0.63 E 69 0.70 E
SB TH 56 0.69 E 76 0.60 E 77 0.69 E 45 0.68 D 53 0.58 D 57 0.66 E 62 0.76 E 66 0.62 E 69 0.69 E 65 0.77 E 66 0.62 E 57 0.58 E
SB RT 45 0.15 D 68 0.09 E 64 0.12 E 36 0.21 D 47 0.10 D 47 0.13 D 48 0.25 D 57 0.11 E 56 0.13 E 50 0.28 D 57 0.10 E 53 0.35 D
Overall 35 0.67 C 45 0.79 D 49 0.81 D 38 0.78 D 44 0.94 D 45 0.86 D 38 0.85 D 42 0.83 D 42 0.87 D 40 0.86 D 40 0.80 D 46 0.84 D
4: Project Access 2-RIRO Driveway & Kaonohi Street
EB RT 0 0.00 A 0 0.00 A 15 0.10 C 10 0.02 B 11 0.13 B 12 0.13 B 10 0.02 B 11 0.13 B 12 0.13 B 11 0.02 B 11 0.13 B 12 0.13 B
WB RT 9 0.01 A 10 0.08 A 11 0.22 B 9 0.01 A 10 0.09 A 11 0.23 B 9 0.01 A 10 0.09 A 11 0.23 B 9 0.01 A 10 0.09 A 11 0.24 B
5: Pearlridge Center D/W 1 & Project Access 3 & Kaonohi Street
EB LT/TH 21 0.05 C 84 0.43 F 1203 2.61 F* 21 0.05 C 79 0.41 F 857 2.02 F* 23 0.10 C 84 0.47 F n/a 3.54 F*
EB RT 10 0.03 B 10 0.10 B 11 0.11 B 10 0.03 B 10 0.10 B 11 0.11 B 10 0.03 B 10 0.11 B 11 0.12 B
WB LT 13 0.02 B 14 0.21 B 131 0.90 F
WB LT/TH 18 0.06 C 217 1.24 F* 877 2.62 F* 18 0.06 C 204 1.21 F* 784 2.43 F* 19 0.06 C 255 1.33 F* 1031 2.94 F*
WB RT 9 0.03 A 12 0.25 B 14 0.31 B 9 0.04 A 11 0.20 B 13 0.22 B 9 0.04 A 11 0.19 B 11 0.19 B 9 0.04 A 11 0.19 B 11 0.20 B
NB LT 9 0.04 A 8 0.04 A 9 0.06 A 9 0.04 A 8 0.04 A 9 0.06 A 9 0.04 A 9 0.05 A 9 0.06 A
SBLT 8 0.03 A 9 0.10 A 10 0.20 B 8 0.03 A 9 0.10 A 10 0.19 B 8 0.03 A 9 0.09 A 10 0.20 B
SBLT/TH 1 0.02 A 5 0.09 A 6 0.20 A
6: Pear