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Mr. Brian J. J. Choy, Director

Office of Environmental Quality Control
- 220 S. King Street, 4th Floor

Bonolulu, Hawaii 96813

Dear Mr. Choy:

subject: Negative Declaration for Exploratory Well and Gectechnical
Boring at the Keahole Generator Station

The Department of Land and Natural Resources has reviewed the comments
received during the 30-day public comment pericd which began on November
8, 1992, We have determined that this project will not have significant
environmental effect and has issued a negative declaration. Please
publish this notice in the January 8, 1993 CEQC Bulletin.

We have enclosed a completed OEQC Bulletin Publication Form and four
copies of the final EA.

Please contact Don Horiuchi at 587-038l if there are any questions.

Very truly :

WILLIAM W. PATY
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Section 1
Introduction

1.1 Introduction

This Conservation District Use Application and Environmental Assessment is for exploratory
test wells and geotechnical investigations at Keahole Generating Station in the North Kona
District of the Island of Hawaii. The project will include exploratory drilling for two
injection wells, one supply well, and six observation wells; 20 geotechnical borings located
throughout the site for proposed structures; and six percolation tests for a sewage disposal
system. The purpose of the exploratory wells, geotechnical borings, and percolation tests
Is to obtain information that will be used in determining the feasibility of the proposed

generating station expansion.

Applicant and
Landowner:

Location:

Tax Map Key:

Size:
Existing
Land Use
Regulations:

Existing Land
Use:

Approving
Agency:

Request:

Other
Approval:

HNL61/001.51

1.2 Project Summary
Hawaii Electric Light Company, Inc. (HELCO)

54 Halekauila Strect
Hilo, Hawaii 96721-1027

North Kona District, County of Hawaii, Ahupuaa of Kalaoa 1-4,
750 feet mauka of Queen Kaahumanu Highway

7-3-49: 36

14.998 acres

State Land Usc Classification: Conservation District, General Subzone
County Zoning Designation: Open
Special Management Area: No

Keahole Generating Station

Board of Land and Natural Resources

Temporary Variance and Conservation District Use Permit

Commission on Water Resource Management

1-1




1.3 Alternatives Considered

The alternative considered was the "mo-action" aiternative. Under the "no-action"
alternative, Keahole Generating Station would continue to operate at its present capacity.
There is an immediate need to increase generating capacity for electrical power in West
Hawaii by 1994. The Keahole Generating Station has the available area and infrastructure
to accommodate the system expansion within the required time frame.

1.4 Agencies Consulted
Agencies consulted in preparing the EA include the following:

. State of Hawaii, Department of Land and Natural Resources,
Office of Conservation and Environmental Affairs

. State of Hawaii, Department of Land and Natural Resources,
Land Management Division

o State of Hawaii, Department of Land and Natural Resources,
Department of Water and Land Development

. County of Hawaii, Planning Department
. Natural Energy Laboratory of Hawaii

The project will be coordinated with Natural Energy Laboratory of Hawaii.

1.5 Determination

In accordance with Chapter 343, Hawaii Revised Statutes (HRS) and Chapter 200 of
Title 11, Department of Health, ard based on the information and analysis in this
Environmental Assessment, the proposed action was determined to not have a significant
adverse effect on the environment.

HNL61/001.51 1-2




Section 2
Project Description

2.1 Background

In 1973, the Conservation District Use Application (CDUA) for a new electric generating
and switching station on the 14.998-acre site at Keahole was approved by the State Board
of Land and Natural Resources. The generating capacity approved was three 2.75-megawatt
(MW) diesel generators. The following amendments to the CDUA were subsequently

approved to provide additional capacity:
. February 1984~two additional 2.75-MW diesel generators
. February 1987—one additional 2.75-MW diesel generator

. September 1988-one 13.75-MW combustion turbine (CT) engine and
ancillary facilities

The original CDUA and the thres amendments resulted in a total capacity of 30.25 MW
at the existing Keahole Generating Station. The developed portion of the generating station
site is approximately 3 acres and consists of a generating plant area and a switching station
area. The generating plant area has a control house, two switchgear buildings, the six
2.75-MW diesel engines, a 13.75-MW CT, and two fuel oil storage tanks. The switching
station area has a switchyard, two transformers, and a cesspool.

HELCO plans to expand its generating capacity from 30.25 MW to 86.25 MW in three
phases. Phase 1 would be a 20-MW, simple-cycle CT unit. In Phase 2, a second 20-MW,
simple-cycle CT would be added. Phase 3 would convert the two simple-cycle CTs to a
combined-cycle unit by adding two heat recovery steam generators and a 16-MW steam
turbine generator. Together, these components wou]d constitute a 56-MW, dual-train,

combined-cycle unit.

HELCO plans for the Phase 1 20-iAW CT to be operational in 1994. Future units will
be installed at a later date. The timing of the subsequent units will depend on future load
growth and the availability of power from independent producers.

2.2 Project Location

The Keahole Generating Station is located in the North Kona District approximately
1 mile mauka of Keahole Airport and about 750 feet mauka of Queen Kaahumanu
Highway, as shown in Figure 1. The project site, Tax Map Key 7-3-49: 36, contains 14.998
acres and is owned-in-fee by HELCO. Access to the generating station from Queen
Kaahumanu Highway is from a 16-foot-wide, paved roadway. The project is located makai
of the Underground Injection Control (UIC) line.

HNL61/002.51 2-1
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2.3 Proposed Project

For HELCO to begin operation of a 20-MW combustion turbine in 1994, collection of
site-specific data is required. The exploratory wells will be drilled to gather information
on groundwater conditions. Geotechnical borings will provide data that will be used in
designing the structures. Percolation tests will be performed for designing a sewage disposal
system. The locations of the proposed wells, borings, and percolation tests are shown

in Figure 2.
2.3.1 Exploratory Wells

The two injection wells will be drilled on the southern portion of the site. The wells will
be 10 inches in diameter with a 6-inch casing, and will be drilled to a depth of 500 feet.

A cross section of an injection well is shown in Figure 3.

One water supply well will be drilled in the northeastern portion of the site. The well
will be 16 inches in diameter with an 12-inch casing and will be drilled to a depth of

265 feet. A cross section is shown in Figure 4.

The injection and supply wells will be tested to obtain data on aquifer characteristics and
water quality. This information will be used to determine the ability to withdraw and
reinject the groundwater. The wells will be pump tested for a minimum of 72 hours.

2.3.2 Observation Wells

Six observation wells will be drilled on the site. The wells will be 3 inches in diameter;
three wells will be drilled to a depth of 300 feet, and three will be drilled to a depth of
500 feet. The observation wells will be used for measuring the level of groundwater. No
water will be withdrawn or reinjected.

2.3.3 Geotechnical Borings

Twenty test borings to depths of 20 to 50 feet will be located throughout the project site.
They will be primarily located in the vicinity of new equipment and buildings. The borings
will be 3 or 4 inches in diameter and will be drilled with rotary or airtrack drilling
equipment. After the borings are completed, they will be filled with grout or gravel.

2.3.4 Percolation Tests

The percolation tests involve drilling six holes, approximately 2 to 5 feet deep, filling each
hole with water, and measuring the rate of fall of the water level.
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Section 3
Affected Environment

3.1 Climate and Air Quality

3.1.1 Existing Environment

Topography

The existing Keahole Generating Station is Jocated approximately 1 mile mauka of the
Keahole Airport and approximately 1.6 miles mauka of the North Kona coast. The facility
is Jocated on a site that ranges in elevation from 190 feet to 230 feet above sea level. The
slope of the site is approximately 5 percent. The North Kona coastline is oriented
southwest-northeast, and the terrain rises steadily inland to more than 13,000 feet at the

peak of Mauna Loa, approximately 20 miles mauka.

Meteorology/Climate

The Island of Hawaii is located in the tradewind band. For most of the year, a clockwise
wind circulation results in a large-scale flow pattern over the State of Hawaii that is from
the east to northeast. These tradewinds are modified along the North Kona coast.

Wind patterns in the general area of the Keahole Generating Station show a strong diurnal
flow for much of the year. Wind direction in the vicinity of the project reverses itseif
between daytime and nighttime hours. In the afternoon and early evening, air moves inland
on a sea breeze that can be brisk. Late at night and very early in the morning, the air drifts

back from land to sea.

Average monthly temperatures at the Keahole Generating Station site are expected to range
from the low 70s (°F) in the coldest month (February) to the upper 70s in August and
September. Annual rainfall at the site is estimated at 10 to 20 inches.

3.1.2 Project Impacts

The exploratory drilling for the test wells and the geotechnical investigations will not have
an effect on climate and air quality.

3.1.3 Mitigation Measures

No mitigation measures are proposed or required.

HNL51/003.51 3-1




3.2 Soils and Geology

3.2.1 Existing Environment

The Keahole Generating Station is situated on the western coastal slopes of Hualalai
Volcano. Hualalai Volcano is a dormant volcano that erupted last in 1801 when pahoehoe
lava flowed from two vents along the crest of the volcano. The vents are located along the
northwest rift of Hualalai. The northwest rift zone represents the major geologic structure
in the area. At its nearest point, the rift is located 4.5 miles northeast of the site. One of
the eruptions at the 1,500-foot elevation produced lava flows that spread out along the coast
as far south as the Keahole Airport in 1801.

The site is located on the older prehistoric lava flows of Hualalai. The surface consists of
aa and pahoehoe lava that slopes to the west in the direction of the coastline. Aa flows
normally consist of a surface layer of loose clinker overlying a dense basalt core. The
average thickness of aa flows measured on the Island of Hawaii is approximately 15 feet.
Pahoehoe lava flows consist of dense vesicular basalt with a ropy or smooth surface.

Aa basalt lava occurs in the northeast portion of the site. Pahoehoe lava flows cover
approximately 95 percent of the site surface, including the areas of proposed facility
expansion. A characteristic feature of pahoehoe lava flows is the development of lava tubes,
which range from a few feet to more than 40 feet in diameter and may stretch for miles in
the subsurface. No lava tube entrances were observed at the surface of the site. However,
lava tubes are known to exist in nearby pahochoe flows.

Soil development on the aa and pahoehoe is sparse. Soils, where present, consist of thin
accumulations of windblown sand and silt.

3.2.2 Project Impacts
The proposed wells and geotechnical investigations are expected to encounter both aa and
pahoehoe Java flows. Either type of formation will be stable for supporting a well structure

and conducting the proposed tests, and il:e testing will not have a significant impact on soils
and geology.

3.2.3 Mitigation Measures

No mitigation measures are proposed or required.

HNL61/003.51 3-2




3.3 Water Resources
3.3.1 Existing Environment

Groundwater

Rainfall on the upper slopes of Kona above an elevation of 2,500 feet is the source of most
of Kona’s groundwater. The rainfall, averaging 40 to 75 inches per year, occurs in a 4- to
5-mile-wide mauka rainbelt that is paralle] to the coast and centered approximately 4 miles
inland. Much of the rainfall percolates quickly into the ground to become groundwater.
There is relatively little, if any, runoff to the sea, even during times of heavy rainfall.

Groundwater in the coastal area occurs as a thin, buoyant, unconfined lens of brackish water
floating on salt water. Groundwater movement in the aquifer in the Keahole area is
believed to be perpendicular to the coast. The project site is located within the Keauhou

aquifer system.
Potable Water

The Keahole coastal and mauka areas are served municipal water by the Hawaii County
Department of Water Supply. The County water is supplied from groundwater wells and
a water shaft.

Brackish Water

Three brackish water wells have been drilled at mid-slopes in the Keahole area. The three
wells are currently unused and have chloride contents that range from 740 to 950 ppm.

3.3.2 Project Impacts

Conducting the geotechnical investigations (borings and percolation tests) will not affect
groundwater resources. The testing will include 72-hour pump tests for the two injection
wells and one supply well, and the water is expected to be disposed of by flowing through
the injection well. The exploratory well drilling and testing are not expected to have a
significant effect because the amount of water removed and reinjected will be limited to
72 hours of pumping. The water removed will be from the brackish zone. The volume
removed will be small in comparison with the groundwater volume.

3.3.3 Mitigation Measures

No mitigation measures are proposed or required.

HNL61/003.51 3.3




3.4 Flora

A botanical inventory survey report of the Keahole Generating Station site was prepared by
Char & Assaciates, which is in Appendix A.

3.4.1 Research Methods

A search of the pertinent literature was conducted to determine the extent of other botanical

studies conducted in the general area. In addition, topographic maps and a project map
were examined to determine terrain characteristics, access, boundaries, and reference points.

3.4.2 Field Survey

A survey of the Keahole Generating Station site was conducted on July 9, 1992, The
undeveloped area was intensively surveyed using a walkthrough method. The vegetation on
the project site is dominated by introduced species. Native plants, in general, occur as
scattered individuals. Species, both indigenous (native to the Hawaiian Islands and
elsewhere throughout the Pacific) and endemic (native only to the Hawaiian Islands), can
be found throughout West Hawaii and in similar habitats in the Hawaiian Islands.

Two plant communities are located onsite. Substrate on the proposed expansion area
consists of undisturbed pahoehoe lava. Low scattered patches of fountain grass and a few
shrubs are found on the undeveloped portion of the site. A variety of landscape plantings
are located along the outside perimeter of the facility fence. These two plant communities

are described in more detail below.

Fountain Grass

Vegetation cover on the pahoehoe flow is dominated by fountain grass. Shrubs are
somewhat denser on the southern and eastern portions of the project site. The most

common shrubs include the following:

native caper or maiapilo {Capparis sandwichiana)
Yilima (Sida fallax)

"uhaloa (Waltheria indica)

indigo (Jndigofera suffruticosa)

koa-haole (Leucaena leucocephala)

* & & ¢ »

Less common are the following:

partridge pea (Chamaecrista nictitans)
Pluchea symphytifolia

Christmas berry (Schinus terebinthifolius)
noni (Morinda citrifolia)

klu (Acacia farnesiana)

a’ali’i (Dodonaea viscosa)

* & & o & 9
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Fountain grass (Pennisetum setaceum) and piligrass (Heteropogon contortus) are scattered
throughout the site. A few smaller herbaceous species were recorded and include coat
buttons (Tridax procumbens), lovegrass (Eragrostis tenella), red pualele (Emila fosbergii), and
hairy spurge (Chamaesyce hina). In addition, a few clumps of the hairy sword fern
(Nephrolepis multiflora) occur in the somewhat moister microhabitats found in the larger

cracks and crevices on the lava flow.

Planted Area

The area along the outside perimeter of the fence is landscaped. Groupings of cultivated
specimens are found on the north, west, and south perimeter. The east perimeter is not
planted. The most common ornamental plants onsite are coconut trees (Cocos nucifera),
two Erythrina species, oleander (Nerium oleander), and orange and red-colored Bougainvillea
hybrids, which together provide a visual screen for the facility.

The Pluchea, Christmas berry, and the noni grow tall and Juxuriant because the landscaped
area is irrigated. Also abundant are various grasses and weeds such as Natal redtop grass
(Rhynchelytrum repens), wild bittermelon (Momordica charantia), puncture vine (Tribulus
terrestris), wild spider flower (Cleome gynandra), red pualele (Crassocephalum crepidioides),
and Spanish needle (Bidens pilosa).

3.4.3 Project Impacts

None of the plants inventoried on the site are officially listed as threatened or endangered
species; nor are any proposed or candidates for such status. The botanical survey concludes
that there is little of botanical interest or concern on the proposed project site. The
proposed exploratory wells and geotechnical investigations, therefore, are not expected to
have a significant impact on botanical resources.

3.4.4 Mitigation Measures

No mitigation measures are proposed or required.

3.5 Fauna

A bird and mammal survey of the Keahole Generating Station site was prepared by Phillip
L. Bruner, Environmental Consultants—Faunal Surveys, which is in Appendix B.

3.5.1 Research Methods

Published and unpublished reports of birds known from similar habitat elsewhere were
consulted to acquire a more complete picture of the possible species that might occur in the
region of the proposed project.
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3.5.2 Field Survey

A bird and mammal inventory survey of the 15-acre Keahole Generating Station site was
conducted on July 14, 1992. The survey consisted of a walkthrough of the property and
nearby lands. Most of the property is covered in dry grass, and the present fenceline of the

electrical generating facility is planted with a variety of introduced trees and shrubs. No
wetland habitat exists at this site.

No endemic birds were observed on the survey. The only species that might occasionally
occur in this area are the Short-Eared Owi or Pueo (dsio flammeus sandwichensis) and the
Hawaiian Hawk or "Io (Buteo solitarius). No migratory birds were recorded on the survey.
The two most common migrants that may visit this property from September to April are
Ruddy Turnstone (drenaria interpres) and the Pacific Golden Plover (Pluvialis fulva). No
waterbirds or seabirds were found on this property. Ten species of exotic (introduced) birds

were recorded during the field survey. Other species that may also occur on or near the
property include the foliowing:

Barn Owl (Zyro alba)

Saffron Finch (Sicalis flaveola)
Yellow-billed Cardinal (Paroaria capitata)
Warbling Silverbill (Lonchura malabarica)

* o+ o

One Small Indian Mongoose (Herpestes auropuncratus) was observed. Although the endemic
and endangered Hawaiian Hoary Bat does occur on the Island of Hawaii, no bats were
found during the survey. This species would not likely forage or roost at this site,

No threatened or endangered bird or wildlife species were identified as inhabiting the
Keahole Generating Station site.

3.5.3 Project Impacts

No significant impact on bird or mammalian species is anticipated because no waterbirds,
endemic birds, unusual exotic birds, unusual concentrations of mammals, and no particularly
special or unique bird or mammalian habitats or wetlands were discovered on site.

3.5.4 Mitigation Measures

No mitigation measures are proposed or required.
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3.6 Population and Employment

3.6.1 Existing Environment

The population of the Island of Hawaii has been increasing since 1970, and growth is
expected to continue into the next century. The population of the County of Hawaii,
according to the 1990 census, is 120,317. Projections made by the County of Hawaii in the
1989 General Plan indicate that the population of Hawaii County will increase to between

173,000 and 258,000 by the year 2005.

The growth of West Hawaii has been largely responsible for the increase in the County’s
population and is closely tied to the visitor industry. In 1970, West Hawaii had a population
of 14,472 residents. In 1990, the population reached 43,373, an increase of approximately

200 percent over 1970,

The Island of Hawaii is divided into nine districts and the proposed project would be located
in the North Kona district. The County projects that, by the year 2005, 25 percent of the
Island’s population will be located in the North Kona district, and 46 percent will be living

in West Hawaii.

Despite the dominance of tourism in the district’s economy, diversified agriculture continues
to develop. Coffee, macadamia nut, and avocado farming, as well as ranching, are the major
agricultural activities in North and South Kona.

3.6.2 Project Impacts

The purpose of the exploratory wells and geotechnical investigations is to collect data to

. determine the feasibility of expanding the Keahole Generating Station. The proposed testing
and investigations would not induce additional population growth.

The proposed exploratory well drilling and the geotechnical investigations will provide
temporary full-time jobs.

3.6.3 Mitigation Measures

No mitigation measures are proposed or required.

HNL61/003.51 3-7




3.7.1 Background

A noise monitoring study was performed at Keahole Generating Station by Y. Ebisu &
Associates in 1990. This study was required as a condition for approval of HEL.CO’S
Conservation District Use Application in 1988 for expansion of the generating station. The
CDUA approval for the addition of a 13.75-MW combustion turbine required "that HELCO
monitor the noise level at their property line after installation of the mufflers and provide
additional noise abatement measures if the noise level exceeds 70 dBA." The results of the
- study showed that after installation of the muffiers on the diesel generators, the noise level
at the property line was less than 70 dBA.

3.7.2 Existing Environment

The existing background noise levels in the vicinity of Keahole Generating Station originate
from the diesel and combustion turbine generators and from aircraft at Keahole Airport.
Sensitive receptors in the vicinity of the generating station are the homes in Keahole
Agricultural Park. As shown in Figure 3, Keahole Airport is approximately 1 mile west of
the generating station, and Keahole Agricultural Park is adjacent to the generating station
on the west and south boundaries, Keahole Agricultural Park is owned by the State and
leased for agricultural purposes. The park is 179 acres and divided into 34 5-acre lots.
Thirty-one of the lots are leased. The park is classified as diversified agricultural, and the
use is primarily for growing flowers and trees. One residential dwelling unit is allowed per
parcel, and there are 21 residences in the park.

In July and August 1992, noise measurements were taken at 30 locations at the generating
station site, the property line, and surrounding properties. The locations and measurements
are shown in Appendix C. These measurements, together with the 1990 noise readings, were
used to develop noise contours for the generating station site and the surrounding area.
Figure 6 shows the 75, 70, 65, 60, and 55 dBA. noise contours. The 70 dBA contour line is
within the HELCO property line. The 65 dBA contour is within the boundary line on the
makai (west) and south sides. The nearest existing residences are within the 55 to 60 dBA
noise contour lines.

3.7.3 Project Impacts

The wells will be drilled using rotary or cable drilling equipment. The major noise sources
of rotary well drilling equipment are the air compressor and its diesel engine, the hydraulic
pump and its diesel engine, the hydraulic motor on the drill rig, and the air hammer within
the drill bit. The primary noise sources from the cable drilling equipment are the diesel
engine and the impact noise from the drill bit.

HNL61/003.51
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Noise levels for rotary and cable drilling equipment are shown in.Table 1. The noise levels
of cable drilling equipment are less than those of rotary drilling equipment. Compliance
with the 70 dBA noise limit is possible during rotary drilling operations that are located at
least 200 feet from the property line. For cable drilling operations, the setback distance
from the property line can be reduced to approximately 70 feet.

Table 1
Noise Levels for Rotary and Cable Drilling Equipment

Rotary Drill Cable Drill
dBA n dBA
80 70 80
125 75
200 70
350 65
600 60
1,000 55

Noise sensitive properties that are predicted to experience the highest noise levels during
construction activities are the existing agricultural subdivision lots west and south of the
project site. Impacts to these properties from construction noise are not expected to be
significant due to the temporary nature of the work and the requirement that the noise level

not exceed 70 dBA at the generating station’s property boundary.

3.7.4 Mitigation Measures
The following mitigation measures are included:
. Properly muffled construction and testing equipment will be used.
Noise limits of 70 dBA at the property line will be met.
If 24-hour well drilling operations are required, it is suggested that drilling

equipment noise levels be limited to approximately 65 dBA (the FHA/HUD
noise standard) at the noise sensitive residences near the generating station.

HNL61/003.51




3.8 Archaeological and Cultural Resources

An archaeological inventory survey report of the Keahole Generating Station site was
prepared by Paul H. Rosendahl, Ph.D., Inc. (PHRI), which is in Appendix D.

3.8.1 Research Methods

PHRI researched existing archaeolcgical and historical literature relevant to the project area.
Fourteen archaeological studies in the project vicinity were conducted between 1973 and the
present.

3.8.2 Field Survey

An archaeological inventory survey of the 15-acre Keahole Generating Station site was
conducted June 29, 1992. The survey consisted of four persons walking north-south and
east-west transects at a maximum distance of 66 feet apart.

Four prehistoric sites, with seven component features, were identified in the project area
during the survey. All identified sites and features were pahoehoe excavations that were
interpreted to have been prospect pits rather than productive quarries. These site types
have not been previously documented in Kalaoa, although they are widespread elsewhere
in Kona.

‘The archaeological remains found within the proposed project site are significant solely for
information content. All sites identified during the survey were determined to be of low
significance for research value, interpretive value, and cultural value. No further work is
recommended for these sites because the information recovered is considered sufficient and
of low significance.

3.8.3 Project Impacts

Because all sites identified during the survey were determined to be of low significance, no
significant impact on archaeological and cultural resources is expected.

3.8.4 Mitigation Measures

If any historic or prehistoric surface or subsurface archaeological features or deposits are
uncovered during drilling, boring, or testing activities, HELCO will stop work in that
immediate vicinity and contact the Department of Land and Natural Resources—State
Historic Preservation Division for a determination of significance.

HNL61/003.51
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BOTANICAL SURVEY
KEAHOLE GENERATING STATION EXPANSION
NORTH KONA DISTRICT, ISLAND OF HAWAI'I

INTRODUCTION

n of the Keahole generating statiom will
involve about 11 acres, roughly centered around the existing
power plant site. The project site is bounded to the north by the

YReservoir Road"; to the west by undevelpped lands and a plant
h and east by undeveloped lands

The proposed expansio

nursery business; and to the sout
covered by fountain grass and scattered shrubs.
Field studies to assess the botanical resources on the area

proposed for expansion were conducted on 09 July 1992. The primary

objectives of the survey were to: 1) describe the major vegetation

types, 2) inventory the flora, and 3
endangered plants protected by Federal arn

) search for threatened and

d State endangered

species laws.

SURVEY METHODS

Prior to undertaking the field studies, a search was made of the

pertinent literature to familiarize the princip
d in the general area. Topo-—

al investigator

with other botanical studies conducte

graphic maps and aproject map (1" = 50') were examined to deter-—

mine terrain characteristics, access, poundaries, and reference

property line had been

points. Prior to the field studies, the

surveyed and staked. The existing
cts to the Queen Ka'ahumanu Highway.

power plant is serviced by the

"Reservoir Road" which conne




The undeveloped, fountain grass—dominated area was intensively

surveyed as it is more likely to harbor native plant communities
and, perhaps, rare plants. The planted area located just outside
the perimeter fence of the existing facility was less intensively

surveyed as it is somewhat periodically maintained.

A walk-through survey method was used. Notes were made on plant
associations and distribution, substrate types, topography,
exposure, drainage, etc. Plant identifications were made in the
field; plants which could not be positively identified were
collected for later determination in the herbarium and for

comparison with the most recent taxonomic literature.

The species recorded are indicative of the season ("rainy" vs.
"dry") and the environmental conditions at the time of the survey.
A survey taken at a different time and under varying environmental
conditions would no doubt yield slight variations in the species

list, especially of the weedy, annual plants.

DESCRIPTION OF THE VEGETATION

Two studies have been conducted on or adjacent to the HELCO
project site. The first study involved the lands immediately mauka
of the existing generating station and the Queen Ka'ahumanu High-
way (Linney 1987); this was for the Keahole Airport Master Plan.
The second included a2 1 km square area arcund the generating
station (Char 1988). The general physiognomy of the two areas was
described as sparsely-vegetated lava fields dominated by fountain

grass.

Substrate on the ll-acre expansion area consists of pahoehoe

lava, not weathered greatly as there are no pockets of fine soil
and an oxidized surface. These more or less undisturbed pahoehoe
areas support low, scattered patches of fountain grass and a few
shrubs. Along the outside perimeter of the fence which surrounds

2
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the generating facility is a varied assortment of landscape
plantings; these plantings occur on soil and cinder brought to

the site. The two "plant communities" are described in more

detail below. A checklist of all those plants inventoried during

the studies is presented at the end of the report.

Fountain Grass Grassland

Vegetation cover on the pahoehoe flow is about 40 to 50%. Fountain

grass (Pennisetum setaceum), introduced from northern Africa,

forms course, qensely tufted patches, from 1 to 3 ft. tall.
Locally common on the tops of the lava hummocks is the native

piligrass (Heteropogon contortus). Scattered through this grass-
1 to 6 ft. tall. The most common

land are shrubs and subshrubs,
of these include the native caper or maiapilo (Capparis

"ilima (Sida fallax), 'uhalea (Waltheria indica),
and koa~haole (Leucaena

sandwichianal},
indigo (Indigofera suffruticosa),

leucocephala). Less common are partridge pea (Chamaecrista
Christmas berry (Schinus

nictitans), Pluchea symphytifolia,
noni (Morinda citrifolia), klu (Acacia
Shrubs become some-

terebinthifolius),
farnesiana), and a'ali'i (Dodonaea viscosa).
what denser on the southern and eastern portions of the project

site.

The smaller herbaceocus species recorded are few, probably because
summer months. Among the

the study was conducted during the dry,
lovegrass (Eragrostis

are coat buttons (Tridax procumbens),
tenella), red pualele (Emila fosbergii), and hairy spurge
(Chamaesyce hirta). A few clumps of the hairy sword fern
(Nephrolepis multiflora) occur in the somwhat moister microhabitats

few

found in the larger cracks and crevices on the lava flow.

Planted Area

This is the landscaped area along the outside perimeter of the

3




of the fence and is infrequently maintained. Groupings of culti-

vated specimens are found on the north, west, and south perimeter, -

The "back-end" of the facility (east perimeter) is not planted;

The most commonly used ornamental plants are coconut trees (Cocos

nucifera), two Erythrina species, oleander (Nerium oleander),

and orange and red—-colored Bougainvillea hybrids. This dense

growth of trees and shrubs provides a visual screen for the

facility.

Weedy shrubs, such as Pluchea and Christmas berry, and the —

Polynesian-introduced noni grow tall and luxuriant here because

the landscaped area is watered. Also rather abundant are various .

grasses and weeds such as Natal redtop grass (Rhynchelytrum

repens), wild bittermelon (Momordica charantia), puncture vine

(Tribulus terrestris), wild spider flower (Cleome gynandra),

red pualele, Crassocephalum crepidioides, Spanish needle (Bidens
pilosa), etc.

DISCUSSION AND RECOMMENDATICNS : -

The vegetation on the project site is dominated by introduced —

species. Native plants, in general, occur as scattered individuals.

The native species, indigenous and endemic, can be found through-

None of the plants inventoried on the site are officially listed

i
; out west Hawai'i and in similar habitats in the Hawaiian Islands.
I
F

threatenad or endangered species; nor are any proposed or candi-

date for such status (U.S. Fish and Wildlife Service 1989, 1990).

For the most part, there is little of botanical interest or -

concern on the project site and the proposed HELCO expansion is Loy

not expected to have a significant negative impact on the botanical o

resources.




There are no botanical reasons to impose any restrictions or

impediments to the proposed project. It is recommended that
native plants be considered for use in some of the landscaping.
These include trees such as wiliwili (Erythrina sandwicensis)
and lowland 'ohi'a (Metrosideros polymorpha); shrubs such as

naio (Myoporum sandwicense), maiapilo, a'ali'i, and alahe'e
(Canthium odoratum). They are well-adapted to the local growing
conditions of the site and would require less water. Some of

these species already occur on the adjacent lands.
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PLANT SPECIES LIST -- Keahole Generating Station

A checklist of all those terrestrial, vascular plant species
inventoried on the project site during the field studies is
presented below. The species are arranged alphabetically within

each of three groups: Ferns, Monocots, and Dicots. The taxonomy .
and nomenclature of the Ferns follow Lamoureux (1984); the
) flowering plants, Monocots and Dicots, are in accordance with

Wagner et al. (1990), for the most part.

For each species, the following information is provided:
1. Scientific name with author citation.
2. Common English and/or Hawaiian name(s), when known.
3. Biogeographic status. The following symbols are used: L
E = endemic = native only to the Hawaiian Islands . _
I = indigenous = native to the Hawaiian Islands and also
elsewhere throughout the Pacific

P = Polynesian = plants originally of Polynesian introduction N
prior to Western contact (1778); not native

X = introduced or alien = all those plants introduced by
humans to the islands, intentionally or accidentally,
after Western contact; not native. _

4. Presence (+) or absence (-) of a particular species within -
each of two vegetation types recognized on the preoject site _
(see text for discussion): v L
f = Fountain Grass Grassland |

p = Planted Area
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3- Determine the presence or likely occurrence of any native fauna

INTROBUCTION

The purpose of this report is to summarize the findings of a
one day (14 July 1992) bird and mammal field survey conducted at

the Keahole Generating Station, North Kona, Hawaii (Fig.1l). Also

included are references to pertinent literature as well as unpublished

faunal reports.
The objectives of the field survey were to:

1- Document what bird and mammal species occur on the property or
may 1ikely be found there given the type of habitats available.

2_  Provide some baseline data on the relative (estimated) abundance

of each species.

particularly any that are listed as' "Endangered” or "Threatened".
4- If any special or unique wildlife habitat occurs on the property
locate such sites and note their possible value for birds and

mammals in this region of the island.

GENERAL SITE DESCRIPTION

Figure One indicates the limits of the area surveyed for birds
and mammals. The majority of the property is covered in dry grass.
The present fenceline of the electrical generating facility is planted

with a variety of introduced trees and shrubs. No wetland habitat
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exists at this site.
Weather during the field survey was warm and clear with NE

winds 10-15 mph.

STUDY METHODS

The survey consisted of a walkthrough of the property and
nearby lands. Field observations were made with binoculars and by
listening for vocalizations. These observations were concentrated
during the peak bird activity periods of early morning and late
afternoon/early evening. At various locations eight minute counts
were made of all birds seen or heard (Fig.1). Between these count
(census) stations any special observations of birds were also noted.
These data provide the basis for the relative (estimated) abundance
figures given in this report (Table 1). Published and unpublished
reports of birds known from similar habitat elsewhere were also
consulted in order to acquire a more complete picture of the possible
species that might occur in this region (Bruner 1989a, 1989b, 1989c¢,
1990, 1991); Pratt et al. 1987; Hawaii Audubon Society 1989; David
1989, 1990). Observations of feral mammals were limited to visual
sightings and evidence in the form of scats and tracks. No attempts

were made to trap mammals in order to obtain data on their abundance

and distribution. One evening was devoted to searching for the presence

1
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of owls and the Hawaiian Hoary Bat {Lasiurus cinereus semotus).

Scientific names used herein follow those given in Hawaii's
Birds (Hawaii Audubon Society 1989); Field Guide to the Birds of
Hawaii and the Tropical Pacific (Pratt et al. 1987) and Mammal

species of the World (Honacki et al. 1982).

RESULTS AND DISCUSSION

Resident Endemic (Native) Birds:

No endemic birds were observed on the survey. The only species
which might occasionally occur in this area are: Short-eared Owl

or Pueo (Asio flammeus sandwichensis) and Hawaiian Hawk or 'lo

(guteo solitarius). These two birds forage in open grasslands as
wé11 as forests and agricultural fields (Pratt et al. 1987;

Hawaii Audubon Society 1989).

Migratory Indigenous (Native) Birds:

No migratory birds were recorded on the survey. This was
no unexpected since most of these birds are on their arctic breeding
grounds at this time of year. The two most common migrants that may
visit this property from September to April are: Ruddy Turnstone

(Arenaria jnterpres) and Pacific Golden Plover {Pluvialis fulva).

The latter species has been intensely studied here in Hawaii and

has been shown to be strongly site attached and territorial (Johnson

et al. 1981, 1989).




Resident Waterbirds and Seabirds:

No waterbirds or seabirds were found on this property. The

absence of wetlands and the accessibility of predators precludes

the occurrence of these species.

Exotic (Introduced) Birds:
Ten species of exotic birds were recorded during the field

survey (Table 1). The relative abundance of these species was
similar to data gathered on nearby lands (Bruner 1989a, 1989b,

1983c, 1990, 1991). Other species which may also occur on or near the
property include: Barn Owl (Tyto alba), Saffron Finch (Sicalis

flaveola), Yeilow-billed Cardinal (Paroaria capitata} and Warbling

S1lverbill (Lonchura malabarica) (Pratt et al. 1987; Hawaii Audubon

Society 1989; David 1989, 1990; Bruner 1989a, 1989b, 1989c, 1990, 1991).

Feral Mammals:

One Small Indian Mongoose (Herpestes auropunctatus) was observed.

No trapping was conducted in order to assess the relative abundance
of mammals.

Records of the endemic and endangered Hawaiian Hoary Bat are
relatively limited but the species does occur on the island of Hawaij
(Tomich 1986; Kepler and Scott 1990). No bats were found on the
survey. The natural history of this bat and its ecological requirements
here in Hawaii is poorly known. They generally roost solitarily in

trees and forage for flying insects at dusk often over bays and ponds

|
|
L
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It is unlikely that this species would forage

or forest clearings.

or roost at this site.

CONCLUSION

A brief field survey such as this one can provide only a limited
perspective of the wildlife which utilize the area. The number of
species and the relative abundance of each may vary throughout the
year due to available resources and reproductive success. Birds
which are migratory will quite obviously be found only at certain
times during the year. Exotic species sometimes prosper for a time
only to later disappear or become a less significant part of the
ecosystem (Williams 1987; Moulton et al. 1990). Thus only {ong term
studies can provide a comprehensive view of thebird and mammal populations

in a particular area. Nevertheless some general conclusions related

to bird and mammal activity on this site are:

1- The survey was conducted by walking the site and stopping
periodically to conduct eight minute counts of all birds seen

or heard. These data provided the numbers necessary to calculate

the relative abundance estimates given in Table One.

2- No endemic species were recorded, however, Pueo and 'Io may

occur at times at this location.




The absence of migratory birds particularly plover was not

unexpected due to the time of year.

The numbers of exotic birds were typical of this type of habitat.

No unusual exotic species were found.

No wetlands exist on this site thus no waterbirds were found.

In order to obtain more definitive data on mammals a trapping
program would be necessary. No unusual concentrations of

mammals were noted. The endangered Hawaiian Hoary Bat was

not recorded at this site.

No particularly special or unique bird or mammal habitat was
discovered at this site. Dry grasslands and open lava flows

are abundant along this sector of the island.
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KEY TO TABLE 1

Relative abundance = Number of times observed during survey or
average number on eight minute counts in

appropriate habitat.

A= abundant (ave. 10+)

C= common {ave. 5-10)

U= uncommon (ave. less than 5) _

R= recorded (seen or heard at times other than on 8 min. counts or

on one count onty) Number which follows is the total
number seen or heard over the duration of the survey
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RESULTS OF NOISE MEASUREMENTS AT VARICUS
LOCATIONS AROUND GENERATING STATION

. TIME :  NO. OF OPERATING Leg
LOCATION DATE {HRS) DIESEL GENERATORS* {dB)
#1 7-9-92 1315-1330 5 ' 56.5
#2 7-7-92 1846-2002 5 60.6 -
#2 7=-7-92 2010-2127 5 61.3
: #2 7-9-92 0855-0955 5 59.5
: #2 7-9-92 1000-1053 5 59.4 _
#2 7-9-92 1330-1345 5 56.9 -
$2 8~3-92 2004-2010 3 61.1 .
#3 7-9-92 0S06-0910 5 58.8 —_—
#3B 8-3-92 2045-2052 2 62.1 a
A 7-7-92 1850-1905 5 67.6 _
A 7-9-92 0853-0508 5 67.1 -
Al 7-9-92 1300-1315 5 68.8 -
B 7-7-92 1850-0905 5 61.8 -
B 7-9-92 0855~0905 5 61.5 L
c 7-7-92 1912-1927 5 69.2 . —
c 7-9-92 0913-0920 5 68.3 o
D 7-7-92 1915-1930 5 63.3 o
D 7-9-92 0917-0922 5 64.2 . 7.
N
D2 7-9-92 1029-1034 5 69.2 !
D3 7~9-92 1020-1029 5 77.4 -
E 7-7-92 2032-2047 5 72.2 o
! E 7-9-92 1000-1006 5 70.9 -
F 7-7-92 1942-1959 5 75.0 ol
F 7-9-92 0931-0940 5 71.5 ;
(22
G 7-7-92 1938-1953 5 69.1 mJ
G 7-9-92 0933-0940 5 65. 4 :
G2 7-9-92 0941-0944 5 60.6 :j;
H 7-7-92 2016-2031 5 77.4 ‘
H 7~9-92 0951-0958 5 76.8 .
I 7-7-92 2053-2108 5 66.7
I 7-9-92 1011-1021 5 66.1
J1 7-7-92 2013-2030 5 54.0

N =




-

RESULTS OF NOISE MEASUREMENTS AT VARIOUS
LOCATIONS AROUND GENERATING STATION

o TIME NO. OF OPERATING  Leq
LOCATION DATE (HRS) DIESEL GENERATORS* (dB)
. J1 7-9-92 0951-0952 5 50.3
P J1 8-3-92 2153-2158 2 51.0
o J2 7-7-92 2037-2110 5 58.6
b J2 7-9=92 0958-1001 5 54.8
E J2 8-3~92 2058~2104 2 53.4
P J4 7-9-92 1245-1345 5 51.1
| J4 7-9-92 1345-1352 5 50.0
b=
D P 8-3-92 2122-2128 2 66.1
o Q 8-3-92 '2132-2138 2 56.3
Pl
P R 8-3-92 2141-2147 2 51.2 |
! ;
b= s 8-3-92 2030-2037 3 63.6 ;
P T 8-3-92 2020-2028 3 61.1 |
- ;
i U 8-3~92 2012-2018 3 58.2 |
El"‘l :
- W 7-7-92 1034-1045 5 69.2 i
b H
;;4 X 8-3-92 2212-2217 2 44.7 :
{
) e b4 8-3-92 2223-2228 2 50.5
i'&
~ v/ 8-4~92 0430-0449 0 40.7
, — 2 8-4-92 05C0-0553 2 51.8
Pl Z 8-4-92 0600-0700 2 55.3
— z 8~4-92 0700-0751 2 51.9
2 8-4-92 0800~0900 2 50.0
- z 8-4-92 0900-0947 2 51.1
N Z 8-4-92 1000-1058 2 54.3
z §~3-92 1100-1158 2 52.4
- z 8~3~92 1200-1255 2 51.1
5 z 8-3-92 1300-1352 2 51.8
L Z 8-3-92 1400-1454 2 52.5
. Z 8-3-92 1500~1600 3 54.3
T Z 8~3-92 1600-1648 3 53.4
= Z 8-3-92 1700-1759 3 53.2
: Z . §-3-92 1800-1854 3 51.5
o Z 8-3-92 1900-1951 3 52.3
_ Z 8-3-92 2000-2100 3 52.4




RESULTS OF NOISE MEASUREMENTS AT VARIOUS _
LOCATIONS AROUND GENERATING STATION

TIME NO. OF OPERATING Leq .

LOCATION DATE (HRS) DIESEL_GENERATORS* (4B}
/ 8-3-92 2100-2151 2 49.5 -~
Z 8-3-92 2200-2245 2 50.5 -

Note: * CT-2 alsc operating during all monitoring periods.
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At the request of Ms. Carol Thompscn, Senior Planner
with CH2M HILL, Paul H. Rosendahl, Ph.D.,, Inc. recently
conducted an archacological inventory survey of 15 acres in
the HELCO Kezhole Parcel Project Area. The parcel isinthe
Lands of Kalaoa 1-4, North Kona District, Island of Hawaii
(TMK:7-3-49:36). The basic objective of the survey was to
provide information sufficient for satisfying all historic

preservation regulatory review requirements of the Hawaii -

County Planning Department, and the Department of Land and
Natural Resources-State Historic Preservation Division.

The inventory survey was coanducted June 29, 1992.
During the field work, four quarry sites consisting of seven
pahochoe excavations were identified. The sites ranged in
physical condition from poor to good. Each of the four sites
was recorded in detail. Subsurface testing was not conducted,
as therc were no cultural deposits within the identified

features,

All four sites are assessed as significant for information
content. No further work is recommended for the sites, however,
as the data collected during the present survey is considered
adequate mitigation of potential effects of the proposed project.

i
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J  INTRODUCTION

BACKGROUND

At the request of Ms. Carol Thompson, Senior Plaoner
with CH2M HILL, Paul H. Rosendahl, Ph.D., Inc. (PHRD)
recently conducted an archaeological inventory survey of
the 15-acre HELCO Keahole Parcef Project Area, Lands of
Kalaoa 1-4. The parcel is in the North Kona District, Island
of Hawaii (TMK:7-3-49:36). The overall objective of the
mveymtopmvidehformaﬁonmﬂicient for satisfying all
historic preservation regulatory review requirements of the
Hawaii County Planning (FICPD) and the Department of
Land and Natural Resources - State Historic Preservation
Division (DLNR-SHPD).

The field work was conducted June 29, 1992 under the
guidance of Supervisory Archacologist James Head, B.A.,
and Crew ChiefSheryl Dowden, B.S. Crewmembersincluded
Field Archaeologists Tom Carmody and Karen Wigglesworth,
B.S. Principal Archacologist Paul H. Rosendahl, Ph.D.,
provided overall direction for the project. The ficld work took
32 Iabor-hours to. complete.

SCOPE OF WORK

The basic purpose of the survey was to identify—to
discover and locate on available maps—all sites aad features
of potential archaeclogical significance. Aninventory survey
isaninitial level of archaeological investigation. Itisextensive
rather than intensive in scope, and is conductsd with the
primary aim of dstermining the preseuce or absence of
archasological resources. A survey of thistype indicates both
the general nature and the variety of archacological remains
preseat, and the general distribution and density of such
remains. It permits a general significance assessment of the
archasological resources, and facilitates formulation of realistic
recommendations and estimates for any further work that
might be necessary or appropriate, Such work could include
further data collection involving detailed recording of sites
and features, and selected test excavations. It might also
include subsequent mirigation—data recovery research
excavations, constructioa moaitoring, interpretive planning
and development, and/or preservation of sites and features
with significant scientific research, interpretive, and/or
cultural values.

The basic objectives of the present survey were fourfold:
{(a) to identify (find and locate) all sites and site complexes
present within the project area; (b} to evaluate the potential

general significance ofall identified archasological remains;
(c)to determine the possibleimpacts of proposed development
upon the identified remains; and (d) to define the general
scope of any subsequent further data collection and/or other
mitigation work that might be necessary or appropdate.

Based on a review of readily availzble background
literature, familiarity with the general project area, extensive
familiasity with the current requirements of review suthorities,
and based oa discussions with Ms, Carcl Thompson of CH2M
HILL and Mz Kanalei Shun, DENR-SHPD StaffArchasologist
forHawaii Istand, the following specifictaskswers determined
to constitute an adequate and appropriate scope of work for
the proposed inventory survey:

1. Review archacological and historical Literature
relevant to the project area and conduct historical
documentary research (emphasis onreadily available
Literature and documentary sources) and interviews
with any appropriate and available local informant
sources;

2, Coaoduct 100% coverage, variable intensity ground
survey of the project area, with (a) relatively higher
intensity coverage of naturally vegetated and
unmodificd portions, and (b) relatively lower
intensity coverage ofareasthathave been historically
cultivated and otherwise modified;

3. Conductlimited subsurface testing of selected sites
and features identified within the project area (a) to
determine the presence or absence (and general
distribution) of potentially significant buried cultural
features or deposits, and (b) to obtain suitable
samples for age determination analyses; and

4, Analyze field and historical research data, and
prepare appropriate reports.

The inventory survey was carried out in 2ccordance with
the standards for inventory-level survey recommended by
DLNR-SHPD, The significance of the archacological remains
identified in the project area was assessed in terms of (a) the
National Register criteria contained in the Code of Federal
Regulations (36 CFR Part 60),and (b) the criteria for evaluation
oftraditional cultural values prepared by the National Advisory
Council on Historic Preservation. DLNR-SHPD and the
Hawaii County Planning Department use these criteria to
evaluate eligibility for the Hawaii State and National Registers
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of Historic Places. In addition, the significance of
archacological sites identified during the survey was
evaluated in terms of the PHRI Cultural Resource Value
Modes, which are described in the Conclusion ssction of

this report.

PROJECT AREA DESCRIPTION

The project area comprises a single parcel of 15 acres,
located just mauka (inland) of the Queen Kaahumanu Highway
inKalaoa 1-4 Ahupuzz, North Kona District, Island of Hawaii
(Figure I). Elevation of the project area is ¢. 200 £t (61 m) to
230 £t (70 m) AMSL (above mean sea level), The projectarea
is part of the Kooa Lava Plain, a low-cliffed volcanic coast,
which is defined by Armstrong (1983:37) as coastline with
wave-cutcliffs averaging about 20 ft. The project areasurface
was formed by Huatatai Volcanic Series flows, which may be
late Pleistocens magc The flows are highly permeable, but
brackish water is found only along the coast (Staum and
MacDonald 1946:139-140).

The terrain in the project area is gently undulating, and
the soils are composed of two series, the Kaimu extremely
stony peat (6-20% slopes) and Punaluu extremely stony peat
(6-20% slopes) (Satoctal. 1973). The Kaimu extremely stony
peat represents the Kaimu series of well-drained, thin organic
soils (about three inches thick) over fragmented aa lava. The
Punaluuextremely rocky peat representsthe Punaluu seriesof
well-drained, thin organic soils (c. four inches thick) over
pahochoe bedrock.

Vegetation in the project area is generally very sparse
and consists of fountain grass (Pennisetumsetaceum [Forsk.]
Chiov.), noni (Morinda citrifolia), koa-haole (Leucaena
glauca [Lam.] de Wit), and *ilima (Sida fallax[L.]). Several
recently planted exotics including plumeria (Plumeria
acuminata Ait.), coconut palm (Cocos nucifera L.}, and an
unidentified shrub were noted.

PREVIOUS
ARCHAEOLOGICAL RESEARCH

There have been numerous studiesinthe Kalaoa Ahupuaa
1-4 areas, these are summarized in Table 1. The earliest work
was a reconnaissance survey of a section of the Kailua-
Kawaihae Road in South Kohala, from Anachoomalu Bay to
Keahole Point, by Rosendahl (1973). He also conducted a
general salvage ofall endangered sites within and immediataly
adjacent to the highway alipnment. There were 284 sites,
including both those situated within the actual hiphway

FINAL REPORT 2

alipgnment and those of apparent value located adjacent to the
alignment and within the original Road Corridor survey area.
Most of the salvaged features were habitation (n=201), and
low, C-shape shelters (n=149). According to Rosendahl, other
types of habitation features included Iow, L-shaped shelters
(n=5), natural depression shelters (a=12}, small cave shelters
(o=15), dwelling caves (2=7), platforms (a=10), a pavement
(o=1), and surface midden areas (n=2). Other kinds of
features Rosendahl encountered were enclosures of various
sizes(n=14), cairns (afur} (a=34), prehistoric foottrails (n=9),
histodic foot/cart trails (n=4), a cave burial {n=1), and a
number of miscellaneous, wnique, and/or minor types of
features (n=21). '

Cordy (1985) bas also conducted surveys in the area and
dafined three environmental zones, based on location,
elevation, bedrock, and present vegetation, that apply to
archasological work in the Ooma 1, Ooma 2, aud Kalaoa 1-
5 Ahupuaa. (1) The Coastal Zone is.located 0-150 ft from
shore, with elevations from 0-20 f, and is characterized by
lIow pahoehoe with some sand beaches and typical shoreline
vegetation. (2) The Barren Zoaoe, or Transitional Zone,
acconding to Cordy, is located 150 ft to 1.5 miles from the
shore with elevations from 20-43Q ft above sea level. It is
characterized by pahoehoe with pocketsofaa, butcontainsno
soil. Vegetation in the Barren Zone is extremely sparse in the
seaward portion, but becomes denser in the upper regions,
where grass and then lantana predominate. (3) The Upland
Forest Zone is located 1.5 milesto 3.7 miles from shore, with
elevations from 430 to 3,400 f. It is characterized by arough
azand soil terrain. Vegetation in the lower portion is dominated
by koa-haole and Christmas-berry, and on the upper slopesby
large forest trees.

While the HELCO Keahole Parcel project area is located
at the northemn border of Kalaca 14, in the center of the
Barren/Transitional Zone, previousstudies within each of the
environmental zones will be discussed in order to consructan
ahupua ‘a settlement pattern,

A brief reconnaissance survey was conducted by Davis
(1977) in portions of the various Kalaoa Ahupuaa for the
Keahole Agricultural Park. The area of the survey included a
narrow transect in the Kalaoa4 Ahupuaa that ended at the 800
ft elevation level. Tweaty-two site complexes and isolated
archaeological features were identified. These sites included
habitation caves, shelters, wind breaks, ghu, platforms,
eaclosures (one appears to be a historic hbomestead), walls,
and an akupua‘a wall,

Hammattand Folk (1980) conducted salvage excavations
at 12 sites within the proposed Keahole Agricultural Park, in
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Kalaoa-0*oma, and areconnaissance survey ofa parcel north
of the park. The project identified 18 sites including akut, a
nall wall partially destroyed by bulldozing, an enclosure, 2
plaﬁ'orm,au'ail.andlammbﬁ.l.iulccvidmoeofocwpaﬁon
wasfoxmdinthelavambwinthapamlnmhofthcpa:tm
excavaticns conducted on the 12 sitesin the Agricultural Park
itcelf desnonstrated prehistoric occupation within sheltered
msammdmnnalsinksandlzvambes.ltappmﬁunthc
from AD 1480 to AD 1700. Petroglyphs within several lava
tubesappearto predate at leastthe upperpart ofthis occupation.
One caw Site was extensively modified to create a large
:eﬁ:gemllwithaconstﬁmdmmmmdaninuior
passageway leading to tworlarge tubes. This refuge phase is
thought to post-date 1700 and probably corresponds to a
pa'iodofchieﬂyriva!ryandwa:ﬁm on the Big Island, Three
sites provided evidence of historic period occupation, poat
corralling avd a homestead. .

Several surveys have been condurted in Kalaca 3 or4 at
elevations of430 ftormore. These include two reconnaissante
surveys by Sochren (1982 and 1985), an archacological field
check by Cordy (1987), a reconnaissance survey and

limited data recovery by Walkerand Haun (1987
and 1988), a survey by Telea and Rosendahl (1987), and two
invunorYamcysbyWalkcrandRoscndahl (1550a and

1990%).

Duribg his reconnaissance survey of 6.8 acres at 1000 ft
AMSLintheKalaoadAhupuaa(IMCBJ-}-OS:B),Sochtm
(1982) recorded two structures, a house platform and a square
enclosure, that he interpreted as an agricultural heigu. In a
wbsequmtamyofamthcrpamclinthc Kalaoa 4 Ahupuaa
a‘Nﬁ(:3~7-3-10:33),Sochm(1985)mdcdscvualhimﬁc
roads and a coastal-inland foot trail.

Cordy (1987) conducted a field check of a parcel in the
proposed Kona Coast Subdivision in the Kalaca 3 Ahupuaa
: 3.7-3-28:5). He recorded oae large platform/terrace,
which he interpreted as eitber an agricultural heigu ocr a
historic house platform.

Walkerand Haun (1987) ideutified 17 features from four
sites during 2 recoonaissance survey conducted by PHRI on
aparcel oflandinthe Kalaoa4 Ahupuaa (TMK: 3-7-3-05:87).
These festures included two agricultural complexes that were
identified by Walker and Haun as partofanorthern extension
of the Xona Field System. A habitation/burial cave and a
historic-period boundary wall were alsorecorded. Subsequent
detailed recording was conducted at the sites and eight test
units were excavated at three of the sites (Walker and Haun
1988). Limited midden remains and one booe fishhook
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were recovered from the test units and four radiocarbon
dates ranging from AD 1280 to 1955 were obtained from
recovered charcoal.

In 1987 PHRI conducted a reconnaissance survey of a
parcel (TMK:3-7-3-05:86) in the proposed Kona Palisades
Subdivision in the Kalaca Ahupuaz (Telea and Rosendahl
1987). Fourteen features at six sites were identified. A fuil
inven.toryamcywnslatcrcmducwdinthispamd (Walker
and Rosendahl 19902) and 18 additional featureswererecarded.
Fifteen pits, five platforms, four walls, two caves, three
mounds, two terraces, and one C-shape were recorded. They
were assigned an agricultural, habitation, or boundary
function. One cave and one mound were tested, and midden
recovered from an excavation in one cave and from the
surface of another cave yielded radiocarbon age ranges
from AD 1552 to 1956.

In 1989 PHRI conducted an inventory survey of a parcel
('I'NIK:B—?-B-IO:Pozz?)intthalaoaStthvclopmcn:PamcL
Forty-three sites coataining 83 componeat features were
identified within orimmediately adjacentto the project area.
Walker and Rosendahl (1989) identified walls, enclosures,
omhangs.retainingwaﬂs.pits,termcs,lavambﬁ,c-
shaps,alignmm!s.momds,platfonns.uaﬂs.pavedams,
mirns,pahoehoccxmﬁons.andmodiﬂcdfeanues. Limited
subsurface testing and surface collection of artifacts and
radiocarbon dating samples was conducted, however, the
dating results were not included in the repoct. Indigenous
poctable artifacts collected from the project area included
abraders(coral and echinoid spine), Cypraeasp. shell scrapers,
a lithified sandstone pounder fragment, and an octopus lure;
no volcanic glass artifacts were recovered.

An inventory survey of an adjacent parcel of 1and in the
Kalaca 4 Ahupuaa was conducted in 1990 (Walker and
Rosendahl 1990b). Twelve features were identified at seven
sites. Five terraces, two caves, two walls, one platform, onc
mound, and one water trough were recorded. They were
assigned to the functional categories of agriculture, babitation,
boundary, refuge, bulldozer-push, or animal water trough.
The two caves were tested and midden and indigenous
artifacts were recovered. Three radiocarbon dates rangiog
from AD 1470 to 1955 were obtained.

Data recovery was conducted in the Kona Palisades
Subdivision parcel in 1991 (Thompson and Goodfellow
1992). No additional features were recorded, but detailed
recording took place at four of the sites previously identified
by Walker and Rosendahl (1990a). Tweaty-five test units were
excavated in 14 features and in two areas near features,
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Midden was recovered from seven of the features, indigenous
artifacts were recovered from saven features, and historic
artifacts from six. Elevenradiocarboa dates for seven features
of the four sites were obtained from recovered charcoal
(Thompson and Goodfeliow 1992). These dates ranged from
AD 1460 to 1955 for two temporary habitation cave shelters,
fromAD 14500 1950 for four permanenthabitation platforms,
and from AD 1410 to 1520 for one agricultural terrace. The
sites and features were interpreted to be a northern extension
of the Kona Ficld System.

O’Hare (inprep.) conducted inventory survey and testing
inthe Kalaoa View Estates Development Project, and idsntified
sevensitesconsisting of31 features. The 31 features comprized
the following formal types: terrace, rack mound, caira, C-
sbape, platform, enclosure, lava blister, and complex. The
functional categories consisted of habitation, agriculture,
boundary, trash pit and indeterminate. One temporary
habitation feature, a C-shape, was dated to AD 1280-1430
and the other prehistoric temporary habitation, a modified
lava blister, was dated to AD 1630-1890. The prehistoric
permanent habitation feature, a platform, was dated to AD
1500-1680.

SUMMARY OF HISTORICAL
DOCUMENTARY RESEARCH

PHRI Historical Researcher Lehua Kalima, B.A.,
conducted limited historical researchon the HELCO Keahole
Parcel projectarea. She reported that little information could
be found on this area, specifically, and therefore she inciuded
information from the ahupua ‘a nearKalaca 4, as well asmore
general information on the North Kona district. This
information includes legends, early historic accounts, land
use information and settlement patterns. Herworkis presented
in Appendix A, and isbriefly summarized here with additional
research from other sources,

Schilt (1984) wrote that in pre-contact times, an ancient
chief, Umi-a-Liloa, used the numerous caves in the general
vicinity of the project area as places of refuge. Cordy (1985)
identified the Kalaoaarea ashome ofithe highpriest, Kaluolapa,
who presided over ceremonies in Haleohiu and Kalaca
Howewer, Cordy does not cite his source for this statement.

According to tradition, Kekaha was a region “valued by
rulinp chiefs, inhabited by attendantchiefs, andupon occasions
abused by warring chiefs” (Kalakana 1973:31). During the
early 18th century there was war between Maui and Hawaii,
and the Maui people were in the Kona area and “cut down the
trees throughout the land of Kona.” Thesa acts of war were of
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nosmall consequence, for*to fell trees of such use fulness was
considered truly inhuman” (Springer 1985:23).

During the carly historical period, Menzies was in North
Konamddm‘bedthcmas“bamandmgged"(lﬁo:%)
althoughitisassumed that he pevermade itto the project area
itself. Also, Ellis noted the 1801 Huchue Flow from Hualalai
and how it destroyed villages, plantations, and fish-ponds
(Ellis 1963:30-31).

Drring the Great Mahele of 1848, Kalaoa 4 was setaside
as Government Land (Board of Comumissioners 1929). This
land, uswell as Kalaoa 1-3, the lands of King Kamehameha
HI, who passed it to the government. Most of the land
between the 1000 ftand 2400 ft elevation was sconsold, and
from 1852 to 1864, a series of grants was issued in the
ahupua‘a. The grants were typically sold as lots of about 50
acres, and most of them were agricultural parcels (Cordy
1985:6 and Sochren 1982:3).

When Handy began a study of the Hawaiizan planter in
1930, there were still some taro plantations above Kalaoa
(Handy and Handy 1972:523). Several methods of dryland
planting practiced inthe Kona area are described by Handy
and Handy (1972:105-109), mostof which involved clearing
the vegetation by weeding or bumning, clearing the planting
ground of stones, and mulching the ground over the planted
crops with some type of vegetation (grass, ferns, sugar cane
tops, kukuileaves, etc.) (Tbid: 108). The stones that had been
cleared from the ficlds were then piled into low walls or
mounds. Garden areas at Kuakini (Schilt 1984:40) were
characterized bysuch clearing piles stacked against natural
outcrops. These piles might also have acted as agricultural
features themselves, as the stoaes would act as mulch and
retain surface moisture (Yen 1974:5). Sweet potatoes were
grownonsimilarmounds (Ellis 1963:23), and although sweet
potawoes were not reported to have grown on this laod
historically, they might have been grown here in prehistoric
times.

Coifee was first cultivated in the Kona area in the 1840s.
After the Great Mahele, foreignerswere allowed to own land, and
coffee plantations worked by Chinese and Hawaiizan laborers
were established in the areas above Kona, at elevations above
800 ft. Kelly (1971) reported that coffee was grown oa three
acres in the Kalaoas in 1880. Coffee grew best on the fertile
leeward slopes of Hualalai and Mauna Loa, at elevations of
800-1700 R, the same area in which upland taro thrived (Goto
1979:5). Coffee gradually replaced taro in these areas,

Coffee growers in the Kona area experienced booms and
busts over the years. [n the 1850s the coffee crop suffered
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through drought and blight, In 1880, the crop rebounded and
an “abundance of fruit” was found “on the hills behind
[Kailua] town™ (Bowser 1880:549). Most of the coffes in this
period was grown on large plantations, In 1889, the world
coffee market collapsed, This resultad i a shift from large
plantations owned by Caucasians to smaller plots that were
frequently owned and operated by Japanese immiprants,
individuals or families, who bad completed their three years
of service on the sugar cane plantations (Lind nd:19). In
1918, a frost killed the coffee crop in Brazil and prices for
Kona coffee soared.

SETTLEMENT PATTERN

A general chronology for the North Kona area, north of
the Honokohau/Kaloko area has been preseated in Donham
(1987:142-145). Dooham’ chronology, which includes data
collected by Cordy (1981, 1985, 1986), Hommon (1976}, and
Kirch (1980, 1985) is generally summarized here.

Initial occupation of the northern end of North Kona
occurred at Anachoomalu in c. AD 900 (Barrera 1971). By
AD %00 population growth in agriculturally favorable
windward environmentsreached the point that exploitation of
areas less favorable to agriculture (such as the northern
portion of Kona) became necessary (Kirch 1985). Imitial
occupation of sites for areas environmentally similar to the
present project area dates to ¢, AD 1030, which penerally
conforms to the above time scale. Kirch (1985) states that the
overall population in West Hawail appears to have been low,
and remained fairly stable, until c. AD 1200(1985:288), when
asignificantincrease probably occurred. Due to the generally
arid, rocky environment, and the lack of fresh water in the
Nerth Koaa District, the increase was probably restricted to
certain areas in the northern end of the district, such as
Anachoomalu and probably Kiholo, Kaupulehu, and Kukio.

Cordy's work suggests that as the population increased in
certain parts of North Kona, substantial uninhabited buffer
zonesremained betweea established resideatial areas (Cordy
1981:173). Initial settlement of these uninhabited buffer
zoacs, and probably along the entire coast aswell, beganc. AD
1400 at Kobana-Iki and Ooma I (Cordy 1981:168). During
thisperiod the population beganto expand; it is suggested that
it nearly doubled each century between AD 1200 and 1600;
the expansion was followed by an eventual equilibrium and
finally a decline (Kirch 1985:288).

Based oa cartographic evidence, Cordy sugpests that a
shift from coastal to upiand habitation took place during the
nineteenth century in the North Kona area (Cordy 1985:35).
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Cordy’s cartographic evidence indicated that during the Great
Mazhele (c. AD 1848), significant concentrations of Kuleana
Awards were granted in upland areas, in contrast to coastal
areas, of North Kona (Cordy 1986:36). Claimants to thesa
Kauleana Landswers required to provide evidence of residence
onthe land orland usarights. Based onthe presence of upland
habitation and agriculturat sites in Kealakahe that dats to c.
AD 1511-1638 (Walker and Rosendahl 1988), it seems likely
thatinitizl upland occupation of Kaupulehn mzy have occurred
by AD 1550-1650. Agricultural sites, although not dated, are
also documented for upland Kalaca 4 (Walker and Hann
1987). Upland expansion at Ooma II has been suggested to
bave begun ¢. AD 1650-1700 (Donham 1987:144)

In his study of prehistoric sites in the Ooma and Kalaoa
Ahnpuaa, Cordy (1985:38} proposed that populations were
small until AID 1500-1600 and that intensive agriculture was
not being developed in the area until AD 1500, Cordy
reviewed dates from 24 sites, and listed the earliest date
recovered from each ahupua ‘a. The earliest dates for Kalaoa
5 at that time were AD 1404 (for a tamporary habitation
feature) and AD 1510 (for a permanent habitation feature).
The earliest possible date foc Kalaoca 4 was AD 1610, fora
temporary habitation feature, and AD 1680, fora parmanent
habitation feature. All of these dates were obtained from
coastal sites, One radiocarbon date of AD 1645-1950 was
recorded from a hearth in a habitation feature at Kealekehe by
Hammatt (Hammattetal. 1987). Datesrecorded forhabitation
sites in the Kahaluu area (Shus and Walker 1984) indicated
that the Kona Field System in this area was established by
1420-1650.

IMPLICATIONS FOR
THE CURRENT PROJECT

Expectations for the curreat project were formulated
based on previous archacological research and historic
documentation. A variety of site typeshave been identified in
the Barren Zone defined by Cordy (1985). Within the vicinity
of the current project, these site types include sheltar caves
and modified lava-tube sinks, low stone platforms, low-
walled shelters, large a/u, enclosures, petroglyphs, caims,
C-shapes, platforms, terraces, trails, and “hunting blinds.”
Thus, the inventory survey was expected to locate prehistoric
habitation and apricultural features as well as historic
modifications to the landscape. Yt was also considered likely
that the lava tube system identified by Hammatt and Folk
(1980) would extend ioto the project area, More recent
developments within the project area, i.e., an electrical
generation facility, have altered at least three acres of the
current projectarea and levelled most of the surrounding area.
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FIELD METHODS AND PROCEDURES

The present project was aninventory surveyand consisted
of pedestrian sweeps of the project area to locate all sites of
archasological significance. The sweeps were conducted by
four persons in north-south and east-west transects, 0o maore
than 20 m (66 ft) apart. There was very littie vegetation in the
project area, and visibility was excellent. Survey transects
were flagged to insure complete coverage, using red/white
st:ipedsmwyorkﬂaggingtape.’!hcappmdmamloceﬁousof
newly identified sites were plotted on a field copy of a scaled
plan map of the project arca, provided by the client.

Al sites were described on standard PHRI site survey
record forms and were photographed using 35 mm black-and-
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white film (PHRI Roll Number 4206). Detailed recording of
sites included written descriptions, measurements, and plan
maps. Each site, or the primary feature within each site
complex, was marked with pink-and-blue flagging tape, and
with analuminum tag bearing the site number, date, the letters
“PHRI"” and PHRI project number (92-1265). Asanaidtosite
reidentification, another picce of pink-and-blue flagging
tape, inscribed with the site number, was wrapped around a
rock and placed on the sites.

All pew sites were assigned PHRI temporary field
numbers prefixed with 1265- (beginning with 1265-1). All
sites were subsequently assigned permanent State Inventocy
of Historic Places” (SIHP) site mumbers (Table 2).

Table 2.
CORRELATION OF SITE NUMBERS

SIHP Number PHRI Number
18076 1265-1
18077 1265-2
18078 1265-3
18079 12654

“State Irventory of Historic Places (SIHP) numbers. SIHP numbers are
five-digit numbers prefixed by 50-10-27 (50=State of Hawaii; 10 =Jsland
of Hawaii; 27=USGS 7.5' series quad map ["Keakole Point., Hawaii"]).




DISCUSSION

Foursites, with seven component features, were identified
in the project area. Also, a modem house, which is occupied,
is situated outside the project area on its western border. The
locations of the sites are shown in Figure 2, The features and
sites are described below, Sites consisting of more than cas
feature were considered complexes. All sites and features
were pahochoe excavations that probably finctioned as
quarries. A summary of identified sites and features is
presented in Table 3. '

The project area contained an alnmdance of recent trash,
coasisting of broken dishes, plastics, toys, metal, automobile
tires, styrofoam, beer bottles, and other items, which may be
associated with the house. A concentration of gourds and
macadamia nut shells was found 13.0 m east of the house,
within the projectarea. Some of the pahoehoeblistersnearthe
house were filled with trash. At the north end of project area,
14.40m north of the electrical facility and 20.0 m east of the dirt
road, was a concentration of eight opihi shells on top of recent
bulldozer push. :

SITE DESCRIPTIONS

SITE NO.: State: 18076 PHRI: 1265-1

SITE TYPE: Pahoehos Excavation

TOPOGRAFPHY: Very geatly sloping pahoehoe flows; ex-
posed outcrops are common in the area.

VEGETATION: Fountain grass, noni, koa-kaole, ‘ilima,
plumeria, palm, unknown shrub.

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Quamy

DIMENSIONS: 3.68mby253 mby 0.45m

DESCRIPTION: Pahochoe blocks have been broken out
of a pahoehoe outcrop to form a small, shallow, amor-
phous blister. The excavated blocks (¢. 0.10 t0 0.40 m
diameter each) are lying along the east side of the
excavation,

SITE NO: State: 18077  PHRI:1265-2
SITE TYPE: Complex (2 Features)

‘Table 3.
SUMMARY OF IDENTIFIED SITES AND FEATURES
Formal Teatative CRM Value Field Wark
Site/Feature Site/Feature Functional Mode Assess, Tasks
Number Type Interpretation R I C DR SC EX
18076 Pahochoe Excavation Quarry M L L - - -
18077 Complex (2) Quarry M L L - - -
A Pahoehoe Excavation
B Pahoehoe Excavation
18078 Pahoehoe Excavation Quarry M L L - - -
18079 Complex 3) Quarry ML L - - -
A Pahoehoe Excavation
B Pahoehoe Excavation,
Cc Pahoehoe Excavation
Cultural Resource Management Value Mods Assessment
Nature: R =scientific research, I = interpretive, C = cultural
Degree:  H = high, M = moderate, L = low
Field Work Tasks: DR = detailed recording (scaled drawings, photographs, and written descriptions), SC surface collections,

EX = limited excavations.
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TOPOGRAFPHY: Very gently sloping pahochoe flows. Ex~
posed outcrops are commion in the area.

VEGETATION: Fountain grass, noni, koa-haole, 'd:ma.
plumeria, coconut palm, unidentified shrub.

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Quarry

DIMENSIONS: 3.50 m by 3.5 m by 0.45 m (approx.)

DESCRIFPTION: The sits complex consists of two pabochoe
excavations.

FEATUREA.PAhoeherxmanon

FUNCTION: Quarry

DIMENSIONS: 1.50m by 1.60 m by 0.19-045m

DESCRIPTION: Pahochoe blocks have been broken out of
pahochoe outerop to form a small, shallow, oval blister.
The excavated blocks (c. 0.20 to 0.45 m diameter each)
are lying around the excavation. Feature A is connected
to Feature B by a strip of pahoehoe.

FEATURE B: Pahoehoe Excavation

FUNCTION: Quarry

DIMENSIONS: L.70m by 1.70 mby 021-0.44m

DESCRIPTION: Pahoehoe blocks have been broken out of
pahoehoe outcrop to form a small, shallow, circular
blister. The excavated blocks (c. 0.15 to 0.35 m diameter
each) ane lying around the excavation.

SITE NO: State: 18078 PHRI: 1265-3

SITETYPE: Pahochoe Excavation

TOPOGRAPHY: Very pently sloping pahcehoe flows. Ex-
posed outcrops are commoa in the area.

VEGETATION: Fountain grass, noni, koa-kaole, ‘ilima,
plumeria, palm, and an unknown shrub.

CONDITION: Poor to fair

INTEGRITY: Unaltered

PROBABLE AGE: Prebistoric

FUNCTIONAL INTERPRETATION: Quarry

DIMENSIONS: 70 m by 2.0 m

DESCRIPTTION: Pahoehoe blocks have been broken out of
a pahoehoe outcrop to form a long, narrow, shallow

FINAL REPORT

11

blister. The excavated blocks (c. 0.6 to 0.4 m diameter
cach) are lying around the excavation.

SITE NO: State: 18079 PHRI: 1265-4

SITE TYPE: Complex (3 Features)

TOPOGRAPHY: Very geatly sloping pahoehoe flows. Ex-
posed outcrops are common in the area.

VEGETATION: Fountain grass, noni, koa-haole, ‘ilima,
plumeria, cocomut palm, and an unknown shrub

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Quarry

DIMENSIONS: 6.2 mt by 10.0 m by 0.4 m (approx.)

DESCRIPTION: Thesite complex consistsofthree pahochoe
excavations.

FEATURE A: Pahoechoe Excavation

FUNCTION: Quarry

DIMENSIONS: 3.10m by 1.70m by 0.45m

DESCRIPTION: Pahoehoe blockshave been broken out of
apahoehoe cutcrop to form anoval, shallowblister, Some
ofthe excavated blocks (c. 0.10 to 0.40 m diametereach)
are piled two-courses high along the west and nocthedge
of'the excavation, while other blocks are lying around the
excavation.

FEATURE B: Pahoehoe Excavation

FUNCTION: Quarry

DIMENSIONS: 1.4mby 1.Omby 0.4m

DESCRIPTION: Pahoehoe blocks have been broken out of
a pahoehoe outcrop to form a circular, shallow blister.
The excavated blocks (c. 0.1 to 0.3 m diameter each) are
lying around the excavation.

FEATURE C: Pahochoe Excavation
FUNCTION: Quarry
DIMENSIONS: 25m by20mby 0.3 m
DESCRIPTION: Pahochoe blocks have been broken out of
a pahochoe outcrop to form an oval, shallow blister. The
excavated blocks {c. 0.15 to 0.60 m diameter each) are
lying in and around the excavation.
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DISCUSSION

Fotuﬂts.m&thsevenwmpmmfcanus.midmﬁﬁed
inthcptojectammtypwatthcﬁmmmnimdto
pahochoe excavations, which were interpreted as quarry
areas, These site types have not been previously documented
inKn]aoa.ald:oughtheyarcubiquitousclscwhacinKnna.
¢.g., Kealekehe (O'hare, in prep.). How these quarry arcas
mayhaveﬁmcﬁonedisdiscussedhcreinthecontmﬁthc
larper settiement pattern.

Rosendahl (1973) has discussed the implications of
barren-zone archasological remains forunderstanding patterns
of aboriginal Hawaiian settlement, particularly inthe desolate
sectionofNorth Kona extending from Kailuato Anachoomalu.
While discussion has concentrated on the nature of barren-
zone residential occupation, the relationships between the
coastal and upland occupation components are less well
defiped.

According to Rosendahl, the area of zboriginal Hawaiian
occupation can be divided into three principal zones: (a)a
mynanmvandaﬁdooasmlmncassociaxcdwiththe
exploitation of marine resources, (b) a sloping, barren
intermediate zone of recant volcanics, almost devoid of soil
or vegetation, and (c) an uplacd habitation zone associated
with agricultural exploitation. The forest zone further mauka
was exploited, but rarely inhabited.

The principal forms of occupation within the barren
zone included (a) temporary shelter occupation by people
traveling between the coast and uplands, and perhaps along
the coast, and (b) temporary and extended residential
occupation oflarger, natural cave features by people engaged
in various coastal zone marine exploitation activities, Other
possible minor formsof occupation included special purpose
temporary occupation, refuge functions, and use of caves as
burial features. No direct evidence for other exploitative
activities, such as scoria quarries and abrader mapufacturing
areas (such as those found in South Kohala), was apparent
within the North Kona barren zone, according to Rosendahl
(1973:66). All evidence encountered was related to activities
within the adjacent coastal or upland zones.

Rosendahl also suggests (ibid:66) that while there isno
direct archacological evidence, itis possible that the nene, or
Hawaiian goose (Branta sandwichensis) was bunted in the
barren zone, Baldwin’s study of the distribution and historic
reduction ofthe nene indicates the endemic bird to have been
at one time abundant in North Kouoa, especially in the arez
between Hualalai and Mauna Loa, and that it moved to the

barren lowlands and coastal lava fields of Kekaha during the
winter months (Baldwin 1945:28-31).

Much of the ethnohistoric and ethnographic information
for North Kouna refers to the area between Kailua aad
Honaunau; the area between Kailua and Apachoomalu is
similar, althoughhere the coastal partion was more barren and
had several fishponds, the upland portion was probably less
densely populated, and is separated from the coast by a more
extensive barren zone with more recent volcanic remains.
Duingthchistoticpcriod.moamlbctwemeﬂ:acmd
Kailua was by water, and this was apparently the cass during
the prehistoric period, as well (Rosendahl 1973).

The ethnohistoric and ethnographic sources offer aimost
no information on the relationship of the coastal and upland
occupation components, but it canbe assumed thata principal
aspectofaxd:rclaﬁonshipswouldhaveinwlwdthe exchange
of marine resources for agricultural resources. This was the
us.:alpaﬂemofabodgi.nall-lawaiiansocialandecmomic
interaction and integration (see Rosendahl 1972:7:462-465).
This model has been called the ‘ifi-‘ohana model. A segment
of the larger ahupua‘a, the ‘ifi was a land section extending
mauka from the coastal waters and strand area through the
apricultural lands and into the forest. The ‘ohana was the
extended family group which occupied the ‘ifi in dispersed,
permanent residential units. This socic-economic model
emphasized patterns of reciprocal exchange, of both
subsistence products aod other goods and services, between
the ‘ohana members who lived on the coast and those who
lived in the uplauds.'misvalidityofthismodcl,hmvu'.is
a matter of debate (Sahlins 1973, Hommon 1976).

Thus, the barren zone may have been used primarily for
travel between coastal and upland areas. Temporary shelters
and the mauka-makai foot trails evideace the movement of
peoplc,andpmwnmblygoods.betwccnthecoastanduplands.
The findings in the current project do not support this
hypothesis because no trail or temporacy habitations were
located. This, however, was due to the small size of the
project area and to the recent modifications to it.

Evidence from the current project (i.c. the pabochoe
excavations), indicates that the barren zone may also have
beea thesite ofqu.a:ricstha.tsuppliedmatu‘ialssuchassooria
(which was utilized in the manufacture of abrading tools),
and/or extracting basalt and volcaaic glass products that were
utilized as cutting implements. The excavations may have
beenusedto create depressions forplanting or water catchmeat.
Further, the stones removed from the excavation may have
been used as building materials, Thus, pahoehoe excavations
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may have served a variety of purposes. The pahochoe
excavations in the current project, however, appear to have
been prospect pits rather than productive quarries. Perhaps,
as Rosendabl suggests (1973:65), the type of lava in this
area didnot yield scoria or other usable raw materials. This
could also account for the lack of pahochoe excavations inthe

geaeral vicinity.

It seems likely that the pahocboe excavationsare related
to periods of prehistoric occupation, rather than the histotic
pesiod, based on the presence of habitation and refuge caves
in the area just south of the current project. These cave sites
provide a temporal range of AD 1480 to 1700 (Hammatt and
Folk 1980). It is also possibile that during times of conflict,
pa:ﬁmladychnhgthcla&prehistodc.ﬁeexd:angeof
materials such as volcanic glass and-scoria was restricted,
forcing people to seck alternative sources closer to home.
Evidence to support this hypothesis has been presented
elsewhere (Graves and Goodfellow 1992:74).

GENERAL SIGNIFICANCE
ASSESSMENTS AND RECOMMENDED
GENERAL TREATMENTS

General ‘significance assessmeats and recomumended
general treatments for all identified sites are summarized in
Table 4. Significance categories used in the site evaluation

FINAL REPORT

process are based on the National Register criteria for
evaluation, asoutlined inthe Code of Federal Regulations (36
CFRPanGU).‘I‘heHawaiiStateHisﬁoﬁchavaﬁouDivision
uses these criteria for evaluating cultural resources. Sites
determined to be potentially significant for information
content (Category A, Table 1) fall under Criterion D, which
defines significant resources as ones which “have yielded, or
may be likelyto yield, information importantin prehistocy or
history”* Sites potentially significant as representative
examples of site types (Category B) are cvaluated wnder
Criterion C, which defines significant resources as those
«_.which embody the distinctive characteristics of & type,
period, or method of coanstruction...or that represent a
sipnificant and distinguishable entity whose componeats
may lack individual distinction.”

_ Sites with potential cultural significance (Category C)
are evaluated under guidelines prepared by the Advisory
Council on Historic Preservation (ACHP), entitled Guidelines
for Consideration of Traditional Cultural Values in Historic
Preservation Review (Draft Report, August 1985). The
guidelines define cultural value as «_.the contribution
made by an historic property to an ongoing society or
cultural systsm., A traditional cultural value is a cultural
value that has historical depth” The guidelines further
specify that “(a] property need not have been in consistent
use since antiquity by a cultural system in order to have
traditional cultural value.”

Table 4.

SUMMARY OF GENERAL SIGNIFICANCE ASSESSMENTS
AND RECOMMENDED GENERAL

SIHP
Site Number

Significance Category
X B

Recommended Treatment
FDC NFW PID PAIL

18076
18077
18073

General Significance Categories:

3

A=Important for information content, further data collection necessary (CRM val

X=Important for information content, no, firther data collection

{CRM value mode assessment =

necessary
B=Excellent example of site type at local, regional, island, state, or national level (CRMvaluemode assessment = interpretive value}
C=Culturally significant (CRM value mode assessment = cultural value)

Recommended General Treatmenis:

FDC=Further data collection necessary (further survey and lesting, and passibly subsequent data recovery/mitigation excavations)

NFW=No further work of any kind necessary, sufficient data collected, archaeological clearance recommended, no preservation
potential (possible inclusion into landscaping suggested for consideration)

PID=Preservation with some level of interpretive development recommended (induding appropriate related data recavery work} and

PAl=Preservation “as is”" with no firther work (and possible indusion into

landscaping), or minimal firther data collection necessary
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Basedm&lcﬁndhgsofﬁwardueologialsmcyand
test excavation field wock, the archaeological remains found
within the HELOO Keahole Parcel project area are
asﬁgﬁﬁaﬂsddyfctinfounzﬁmmmfmﬁm
haVebemmmured,mapped.dﬁm“bed,plwtogapbui,md
plouedanawpog:aphicmp.Noﬁmhdmtkisman-
mmdedfortlmsiws,as&wixfomuﬁmmovaodis
considered sufficient.

Tonﬁstthccﬁminmzldnsdecisimsmgudhsﬂm
mmmdmﬁngauﬂsigniﬁmoﬂhcaﬁ
chaeological sites identified during the curent suxvey was
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interregional levels of organization. Interpretive value refers
to the potential of archaeological resources for public educa-
tion and recreation. Cultural value refers to the potential of
archaeclogical resources to preserve and promote cultural
and ethnic identity and values. All sites identified during the
amnpmjectwueas&edasoflowsigxﬂﬁmfm
recearch value, interpretive value and cultural value. CRM
assessments for individual sites are presented in Table 3.

The assessments and recammendations presented here
are based on the findings of an inventocy sarvey of the project
area, and theyamsubjecttoﬁwlimits‘ofsmhsm-veys.nm
is always the possibility, however remote, that potentially
significant, wnidentified surface and subsurface catltural re-
mains will be encountered in the course of further archasc-
logical investigations oc subsequent development activities.
In such situations, archaeological consultation should be
sought immediately.




1265-063092

ACHP (Advisory Council on Historic Preservation)

1985  Guidelines for Consideration of Traditional Cuultural Values in Historic Preservation Review. Advisory Council
on Historic Preservation, Washington, D.C. (Draft Report, August)

Armstrong, RW. (ed.)
1983  Adas of Hawaii. Honolulu: University of Hawaii Press. (Secoad edition)

Baldwin, P.H,
1945  The Hawaiizn Goose, its Distribution and Reduction in Numbers. The Condor 47 (d):27-37.

Barrera, WM. Jr.

1971  Anashoomalu: A Hawaiian Oasis, Preliminary Report of Salvage Research in South Kohala, Hawaii. Pacific
Anthropological Records No. 15. Dept, Anthro., B.P Bishop Mussum. .

Board of Commissiouers

1929 Indiccsowaan!smadebyfhc BoardofConunisdoncrstoQuictLandTiﬁwindeawaiianIslands. Star-
Bulletin Publishing, Honolulu.

Bowser, G. (compiler)
1880  The Hawaiian Kingdom Statistical and Commercial Directory end Towrist Guide. Honolulw: Bowser and Co.

Cordy, RH.

1581  AStudyofPrehistoricSocial Change: The Levelopment ofi Complex Societiesin the Hawaiian Islands, New York:
Academtic Press, (Virtually identical to author's 1978 Ph.D, Dissertation [Anthropology, University of Hawaii],
with addition of an epilogue.)

Hawaiian Island Archaeology: Qoma & Kalaoa Ahupua‘a, Kekaha, North Kona. Working Paper I Historic Sites
Section, Division of State Parks, Dept. of Land and Natural Resources, State of Hawaii,

Ooma I Resort Historic Preservation Asssssment Scope of Work, Historic Sites Section, Div. of State Parks,
Dept. of Land and Natural Resources, State of Hawaii, Prepared for Helber, Hastert, Van Horn & Kimura.

Archacological Fieldcheck: TMK:7-3-28:5, Uplands, Kalaoa 3, North Kona, Hawaii Island. Historic Sites
Section, Division of State Parks, Dept. Land and Natural Resources, State of Elawaii.

Archaeological Survey of the Proposed Agricultural Park at Ke-ahole, North Koaa, Hawaii Island. Report 14-
122, Archaeological Ressarch Center Hawaii, Inc. Prepared for Hawaii State Dept. of Agriculture.




1265-063092 FINAL REPORT 16

Delimont, K., A.E. Haun, and P.H. Roseadahl

1985 Intensive Surveyand Test Excavations, Kalakai Development Project Area, Lands of Puapua“®a Istand 2nd,
North Kona, Island of Hawaii. PHRI Report 157-070185 (Draft). Prepared for K.G. (Hawaii) Construction.

(With J. Landrum I)
Donham, TE.
1987  Archaeological Surveyand Testing, Ooma ITResort ProjectArea. LandofOomall, North Kona, Island of Hawaii
(TMK:3-7-3-09:4). PHRI Report 254-081286. Prepared for Helber, Hastert, Van Hom & Kimura.
Elis, W.
1963  Journal of William Ellis, Narrative of a Tour of Hawali, or Owihyee.... Honolulu: Advestiser Publishing Co,

Goto, B.
1979  EthnicGroupsandtheCoffee InduMinHa.vaﬁ.PmscﬂedmtthodalScicnceAsmdaﬁon,Hmolulu.Hmmﬁ.
January 8 1979. Typescript in Bishop Museum Library.
Graves, DX, and S.T. Goodfellow

1992 mca:demofxommmmmmm&mmmmmmmm@mmmm
of Puapuaa 15t and 2nd, North Kona District, Island of Hawaii. PHRI Report 962-031592. Prepared foc the

Pualani Development Company, Inc.
Hammatt, BL.H., and W.M. Folk

1980  Archaeological Excavations within the Proposed Keshole Agricultural Park, Kalaca-O‘oma, Kona, Hawaii
Island. Archasological Research Center Hawaii, Inc. 14-122 11 Lawai, Prepared for Hawaii State Dept. Agriculture.

1987  Archasological Survey and Test Excavations of a 15-Acre Parcel, Kealakehe, Kona, Hawaii (TMK: T-4-17:30).
Cultural Surveys Hawaii. Prepared for Maima Lani Resoct, Inc.
Handy, ES.C., and E.G. Handy
1972  Native Planters in Old Hawaii: Their Life, Lore and Environment. B.F Bishop Museum Bulletin223. B.P. Bishop
Museum Press. (with MLK. Pukui)
Hommon, R.J.
1976  The Formation of Primitive States in Pre-Contact Hawaii. Ph.D. Dissertation (Anthropology), University of
Arizona, Tucson. University Microfilms, Ing., Ann Arbor, Michigan.
Kalakaua, D.
1973 The Legends and Myths of Hawaii. Rutland, Vermont Charles E. Tuttle Company.

Kelly, M.

1971  Kekaha: dina Malo‘o. A Survey of the Background and History of Kaloko and Kukio, North Kona, Hawaii.
Departmental Report Series 71-2. Dept. Aathro., B.P. Bishop Museum.




1265-063092 FINAL REPORT

Kirch, B.V.
1980  Polynesian Prehistory: Cultural Adaptation in Island Ecosystems. American Scientist 63:39-48.

1985  Feathered Godsand Fishhooks: AnIntroduction to HawaiianArchaeology and Prehistory. Hooolulw: University
of Hawaii Press.

Lind, A.W. .
nd Kona: A Community of Hawaii. A Report for the Board of Education, State of Hawaii. (196597)

Menzies, A,
1920  Hawwaii Nei, 128 Years Ago. Honolulu: The New Freedom Press. (Edited by William E Wilson.)

Nevman, TS,

1970  Hawaiian Fishingand Farming ontthsiaud of Hawaiiin A D. 1778. Dept. of Land and Natural Resources, Div.
of State Parks. : .

O'Hare, C.R., and P.H. Rosendahl

1991  Archacological Inventory Survey of the Kalaoa View Estates Development Project, Land of Hamanamana,
Norcth Kona District, Island of Hawaii. Draft 1164-120291. Prepared for Abe Lee Development, Ine,

Rosendahl, PH.

1972 Aboriginal Agriculture and Residence Patterns in Upland Lapakahi, Island of Hawaii. Unpublished Ph.D.
Dissertation. University of Hawaii-Manoa.

1973  Archacological Salvage of the Ke-ahole to Anachoomalu Section of the Kailua-Kawaihze Road (Queen
Kazhumanu Highway), Island of Hawaii. Departmental Report Series 73-3. Dept. Anthro., B.E. Bishop Museum.

Sahlins, ML.D.

1973  Historical Anthropology of the Hawaiian Kingdom. Research Proposal submitted to the Natiopal Science
Foundation by the B.P. Bishop Museum, Honolulu.

Sato, H.H., et al.

1973 Soil Survey of Island of Hawaii, State of Hawaii. US. Dept. Agriculture-Soil Conservation Service and
University of Hawaii Agriculture Experiment Station. Government Printing Office, Washington, D.C.

Schilt, R,

1984  Subsistence and Conflict in Kona, Hawaii: An Archacological Study of the Kuakini Highway Realignment
Corridor. Dept. of Anthropology, B.P. Bishop Museum DAR 84-1.

Shun, K., and A.T. Walker

1984  Intensive Archaeological Survey, Proposed Keauhou Well “A” Access Road, Kahaluu, North Kona, Istand of
Hawaii. PHRI Report 117-062484. Prepared for Hawaii County Department of Water Supply.




1265-063092 FINAL REPORT 18

Soehren, L.J.
1982 LdtaRepmtomechmlogimlaMEﬁsoﬂmlRmisamSmcyofMC%MS:B.Kalamtl».Ncntha,
Division of State Parks, Dept. Land and Natural Resources, State of Hawaii.

Hawaii Historic Sites Section (H-282),
1985 Ima-RzpatofanArd:aeologicalandl-ﬁsﬁoﬁmchwmmimceSuwyoffMQ?-3-10'33.Kahoa4.chmea,
Hawaii. On File in Historic Sites Section, Division of State Parks, Dept. Land and Natural Resources, State of Fawaii,
Springer, HLK.

1985 MB:MNMMMM'O.MMMMFMIWM
Survey, Kukio Resort Development Project Area, Land of Kukio 1st, North Kona, Isiand of Hawaii, PHRI Report
167-050385. Prepared for Phillips, Brandt, Reddick & Associates and Huchue Ranch.

Stearpns, H.T., and G.A. MacDonald

1946  Geology and Ground-Water Resources of the Island of Hawaii. Hawaif Division of Hydrology Bulletin 9.
Tetritory of Hawaii, Honolulu,

Telea, L.J., and MLL.K. Rosendahi
1987 Archacological Reconnaissmce Surwvey, Kona Palisades Subdivision Parcel, Land of Kalaca 4th, North Kona,
MoMMIMW.W&D;EMSM,@SMF&PWngM

Thompson, L.W., and S.T. Goodfellow

1992 Archacological Mitigation Program, Kona Palisades Development Parcel, Phase II-Archacological Data
, Land of Kalaoa 4, North Kona District, Island of Eawaii. PHRI Report 1094-031792. Prepared for

Recovery, K
Sidoey Fuke, Planning Consultant.

Walker, A.T., and A.E. Haun

1987  Archacological Reconnaissance Survey, Kona Palisades Subdivision Parzel, Land of Kalaoa 4th, North Kona,
Island of Hawaii (TMK:3-7-3-05:87). PHRI Report 346-082587. Prepared for Gallup & Van Pernis.

1988  Limited Archasological Data Recovery, Kona Palisades Subdivision Parcel, Land of Kalaca 4th, North Koga

District, Island of Hawaii. PHRI Report 452-090888. Prepared for Gallup & Van Pernis.
Walker, A.T., and P.H. Roseadahl

1988  Archacological Survey and Test Excavations, Kaupulehu Makai Resort Project Area, Land of Kaupulehu, North
Kona, Island of Hawaii. PHRI Report 213-032686. Prepared for Kaupulehu Developments.

1989  Archacological Inventory Survey, Pu‘ubonua Subdivision DevelopmentParcel, Land of Kalaoa Sth, Nocth Koaa
District, Island of Hawaii (TMK:3-7-3-10:Por.27). PHRI Report 490-053089. Prepared for Hasekny (Hawaii), Inc.

1990a  Archaeological Inventory Survey, Kona Palisades Development Parcel, Land of Kalaoa 4th, North Kona
District, Island of Hawaii (TMK:3-7-3-05:86). PHRI Report 806-060590(a). Prepared for Ken World, Inc.

1990b  Archacological Inventory Survey, Kona Palisades Dewelopment Parcel, Land of Kalaca4th, North Kona District,
Island of Hawaii (TMK:3-7-3-05:12). PHRI Report 606-061 190(b). Prepared for Mr, Lloyd Iwasaki and Kea

World, Inc.

Yen, D.E.
1974  Tbe Sweet Potato and Oceania, B.P Bishop Museum Bulletin 236. Bishop Museum Press, Honolulu.




Dt J

-4

1265-063092

A-1

D IR e R v St i Bk Faoe
L e T i)

© APPENDIXA
HISTORICAL DOCUMENTARY RESEARCH

by Lehua Kalima, B.A.

Historical informationonKalsoaAhupua‘a, inwhich the
project area s situated, is extremely limited. For this reasoa,
information concerning akipua ‘a near Kalaoa 4 as well as
more general information ca the North Kona district are
included within this report. The information presented here
includes legends, early historic accounts, land use informsa-
tion, and settlement patterns.

Kalaca Ahupua‘aissaid tobenamed foc Kalaoa Pu‘untoi,
sisterof Kapalaoa, the motherofthesiddling expert Kalapana.
The name Kalaoa literally transiates as “the choker (asastick
foc catching eels)” (Pukui et al. 1974:75).

The entire portion of North Kona which lies between
Honokohau (sometimes referred to as Honokahau) and
Kapalaoa was oace known as Kekaha (Sochren 1963:1).
These ahupua’a in Kekasha were often treated as a unit.
Kekaha (where food does not grow) (ibid.) was a wateriess
land frequently ravaged by Pele. Hawaitans who lived there
gave such epithets as “Kekaha wekaweka™ (black Kekaha)
and “Kekaha wai *ole” (waterless Kekaha) to these barren
lava fields (ibid.).

Hannah Springer, an authority on this area, writes that
Kekaba (translated as barren, desolate) wasthe name given to
that section of North Kona from Honokohau, north of Kailua,
to Napu‘un (the Hills), meaning Pu‘uwaa‘awa‘a and
Pu‘uapahula, That section continued zalong the coast to
Anaeho“omalu, the boundary of South Kohala (Springer 1985:2).

Eliza Maguire, a resident of Hu'ehu'e at the turn of the
century and a translator of Hawaiian legends, comments on
the terrain of this area:

Obe readily sees the great lava stretches of country,
asone travels along the road. It is no wonder that the
simple fisherfolks living along the sea-coast per-
sonified the volcano as a dreadful being with super-
patural powers whose wrath bore down on them so
much destruction, laying waste their gardens, and
filling their fish-ponds with rocks, leaving them on
a parrow strip of beach, the ocean on one side, and
the lava ficlds oa the other (Maguire 1966:5).

Pre-Contact History

Two legends relevant to the project area were found. One
legend about the North Kona district concerns the god Lono,

who was associated with life-givingresources suchas rainfall:
“..the story of the origin of the Makahiki rain and harvest
fastival..was to bring Lono from Kahiki, whither he returns,”
(Handy and Handy 1972:522-523). Another legend, included
in Maguire's Kona Legends (1966), concerns a shoreline pool
makai of the project area. The legend describes how a kupua
(wizand) named Wawaloli entranced Malumaluiki, a beauti-
ﬁxlgirlfwmthcuplands.whommtheshmetogathcﬂm
and shellfish. He taught her a chant, and every day when she
came to the shore, Malumaluiki would call cut this chant and
bring him forth from his bole in the pool. Wawaloli would
emerpe from the pool and metamorphose from aloli (sea slug)
into a2 man, The two would then devote the entire day to
lovernaking, and Malumatuilki would neglect to gather food.
Her parents wondered why she returned home tired and with
o catch to show for her time at the beach, One day her father
followed her and witoessed the transformation of Wawaloli
and the couple’sactivities. The nextday, carrying histrapping
net, he arrived at the pool before Malumaluiki, and he called
out the chant to bring forth Wawaloli. Asthe loli emerged from
the hole in the pool, the father ensnared it and took it to the
kahuna Papaapoo at Hoohila. Papaapoc advised the father to
heat an irmu and bake the loli. “When the loli is dead, your
daughter will Live on, and so will all the daughters of the
families around here.” This was done and Wawaloli perished,
but the pool and the hole that he once dwelled in remain.

Information relevant to the present project area was
found in a2 number of archaeological reports. A passage
coacerning the ancient chief Umi-a-Liloa, found in Schilt
(1984), refersto the numerous cavesin the general vicinity of
the projectarea and indicates thatmany of them were used as
places of refuge:

[n Kona, ‘Umi was said to have established craft and
professional separations....This division of labor
probably cameata time of rapid population increase
and was aimed at increasing production and work
efficiency. However, ‘Umi’sdescendantsapparenty
struggled without definitive success to maintain
political control over the istand, In fact, traditions
dating probably from the 1500sto themid-1700stell
of the stresses and battles between opposing district
chiefs of Hawaii island, and Maui and the chiefs of
leeward Hawaii. Itwas probably during thistime that
many caves in leeward Hawaii Island were exten-
sively modified to become underground places of
refuge (Schilt 1984:22).
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Cordy (1985) identifies the Kalaoa area as that of the
high priest, Kaluolapa, who presided over ceremonies in
Haleohiu and Kalaoa. Unfortunately, he does not cite his
source for this statement,

One saying about the Kekaha area comments on the life-
sustaining qualities of the sea off Kekaha:

Ola Akula ka ‘Aina Kaha, Ua Pua ka Lehua | Kai.

Life has come to the Kgha lands for the Lehna
blooms are seen at sea,

“Kaha Lands™ refers‘to Kekaha, Kona, Hawail
‘When the season for deep-sea fishing arrived, the
canoes of the expert fishermen were seen going and

coming (Pukui 1983:271). .

Kekaha was, aod is, famous for its offshore fishing
grounds. The pative historian, Samuel Kamalan, writes aboat
the High Chief Umi-a-liloa fishing for aku off the coast of
Maka‘ula during the 15th century (Kamakan 1961:20). Dur-
ing the later years of his life (¢. 1810), Kamechameha fre-
quently enjoyed fishing expeditions along the shores of
Kekaha (tbid:203).

John Papa I'i, a Hawaiian historian and member of
Kamebameha III's court, notes the abundance of fish and
trading done off the coast of Kekaha:

The next day the ship arrived outsidc of
Kaelehuluhuly, where the fleet for aku fishing had
been since the early morning hours. The suste-
nance of those lands was fish... Soon the fishing
canoes from Kawathai, the Kaha lands, and Ooma
drew close to the ship to trade for the pa f ‘ai (hard
poi) carried on board, and shortly a great quantity
of aku lay sitvery-hued on the deck (I*i 1973:109).

Hanonah Springer writes about the climate of these
Kekaha lands:

Locatad on the leeward side of Hawai‘i, Kekaha is
less affected by the northeast tradewinds, which are
distorted, if not blocked by the masses of Mauna
Kea, Mauna Loa, and Hualalai, than are the regions
of the windward side of the island. The land.sea
breezes and other regional winds play an important
part in determining the climate of, and affecting
activities in Kekaha (Springer 1985:4-5).

APPENDIX A A-2

Springer also notes that Robert Keakealani of
Pu‘vanahulu has described the winds of Kekaha as he
learned them: The ‘Eka wind is the *Waimea wind”, the
prevailing wind; the Kaumoku is the wind from Kopa; the
wind from Maui is called Ho*Iua (Hoolua); and the Kuhonua
is the wind from mauka.

The fishpond of Pasiea was a large pond extending from
Kaelehululu in Mahaiula to Wawaloli on the southern bound-
ary of Ooma, a distance of about three miles. This pond was
not far from Keahole Point, and the fishermen going to Kailua
and firrther south often took a shoct cut by crossing the pond in
their canoes “thus saving time and the hard labor of paddling
against the Fka, a strong sea breeze fiom the scuth, and also
against the strong current from Keahole" (Maguire 1966).

This fishpond was destroyed in 1801 when it was inun-
dated by the Hualalai lava flow, -

Three poetic sayings referring to the ‘Eka wind, mea-
tioned by Robert Keakealani and Eliza Maguire, are found in
Pukui's ‘Olelo No ‘eau:

Ka Makani kulodu pe‘a md, he "Eka.

The ‘Eka, the wind that sets up the big sails.

When the ‘Eka wind blew in Kona, Hawaii, the
fishermen sailed out to the fishing grounds (Pukui
1983:159).

Ke ‘Eka, makant ho‘olale wa'a a na Kona,

The *‘Eka breeze of Kona that calls to the cancemen
to sally forth to fish.

Refers to Kona, Hawaii (ibid:182).

Makani ‘Eka aheahe o Makalawena.
The gentle breeze of Makalawena (ibid:228).

According to tradition, Kekaha was a region “valued by
ruling chiefs, inhabited by attendant chiefs, and upon ocza-
sionabused by warting chiefs’” (Kalakanz 1973:31). Itwas the
object of contention during the late 16th century when
Kamalalawalu, ruling chief of Maui, was at war with
Lonoikarnakahiki, ruling chiefof Hawaii (Kamakau 1961:56).
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During the early 18th century, when Alapa‘inui was at
war with Kekaulike of Maui, the Iatter “abused the country
people of Kekaha”, cut down “the trees throughout the land
of Kona™, and “at Kawaibae he cut down all the coconut trees”
(ibid:66). Theseacts of war were of nosmall consequence, for
“to fell trees of such usefulness was considered truly inhu-

man” (Springer 1985:23).
Early Historical Accounts

The earliest written historical account of this part of the
North Kona area is that of Archibald Menzies, who traveled
with Captain George Vancouver in 1792, He wrote, “barrea
and rugged with volcanic dregs and fragments of black
lava...in consequence of which the inhabitants were obliged
to have recourse to fishing for their sustenance” (1920:99). It
is assumed that Menzies never ventured beyond the coastline
to the location of the project area.

John Papa I'i described Kalaoa as it appeared when he
sailed past, “The gentle Eka sea breeze of the land was
blowing when the ship sailed past the lands of the Mahaiulas,
Awalua, Haleohiu, Kalaoas, Hoona, onto Oomas, Kohanaiki,
Kaloko, Honokohuas, and Kealaheke, then around the cape of
Hiiakanoholas, which was two long points of land. At firstit
seemed that these two were the only jutting points ofland, but
then more were seen, extending asfarasKapalilua™ (1973:110).

William Ellis, duriog his around-the-island journey in
1823, noted the existing condition of the North Konaarea, and
also the extensive destruction by Hualalais 1800-1801 flow.
He wrote that the flow had “...inundated several villages,
destroyed a number of plantations and extensive fish-ponds,
filled up a deep bay twenty miles in length and formed the
preseat coast...Stones walls, trees, and bouses, all gave way
before it: even large mass or rocks ofhard ancient lava, when
surrounded by the fiery stream, soon splitinto small fragmeats,
and falling into the buming mass, appeared tomelt again asborne
by it down the mountain's side™ (Ellis 1963:30-31).

In 1840, Wilkes, an explorer with the American Expedi-
tion, made a few observations about this area:

...aconsiderable trade is keptup between the south
and north end of this district. The inhabitants of
the barren portion of the latter are principally
occupied in fishing and the manufacture of salt,
which articles are bartered with those who live in
the more fertile regions of the south, for food and
clothing (Wilkes 1845:91).

Evidence of this salt manufacture is still seen along the
coast in the numercus basalt and coacrete salt pans.
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An early western description of a journey through the
inland area was written by George Bowser in 1880 :

From Kiholo the road southwards is rough and
laborious. Perpetual travelling over lava is very hard
upon our horses, and it is impossible to travel faster
than the slowest walk. On the road wemet with some
awful chasms of unknown depth and numberless
cracks and fissures in the lava (Bowser 1880:93).

Bowser also recorded the business operations in vari-
ous areas of the islands. Here he relates his impressioas of
North Kona and mentions some of the luxuriant foliage he
encountered:

Presently I reached the ridge of the mountain, and
had a fine view of the surrounding country. Fronting
the sea for many milesin North Kona there isa rich
tract of bottom land which might be tuned to good
account. Large areas of the mountain land might
also be cultivated for coffee. Itis a shame to see 50
many hundred square miles of country lying waste
for want of enterprise on the part of its owners.

I was astonished to see in this district bow bananas,
mangoes, oranges, pineapples, in short, all the fruits
belonging to these istands grow in profusion and
yield splendid crops upon the bare lava. Fems it is
not so surprising to see, for they will grow in all sorts
of rocky situations, but the hocuriance of their
growth is wondarful. In many places you may see
them growing to the height of five-and-twenty feet.
The ferns, except the variety which yields the pulu,
are only food to look at, for if there is an edible fem
here, as in New Zealand, the natives have had too
many other more tempting fruits of the soil at band
to think of turning it to account. But the fruits T have
just alluded to ought to be worth something if any
one would but try to utilize them. They are so fine in
quality and grow in such profusion that I feel sure
some enterprising person will yet make a fortune by
being the first to turn them to account Gbid.).

Land Tenure

During the Great Mahele of 1848 Kalaca 4 was sctaside
as Government Land (Board of Commissioners 1929). This
land and Kalaca 1-3 were the lands of King Kamehameha ITT,
who passedittothe government. Mostofthe land between the
1,000 ft and 2,400 ft elevation was soon sold, anda series of
prants was issued in these ahupua’a from 1852 to 1864.
Typically sold in lots of ¢. 50 acres, most of them were
agricultural parcels (Cordy 1985:6 and Sochren 1982:3).
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Agriculture

The introduction of foreign plants and animals has
changed cultivationand {and use drasticaily in the Konaarea
and throughout the Hawaiian in. Handytelisus thatin the
Kanaamwhcmthcrainfortamplanﬁngisgasonal.dry
taro was planted in individual holes filled with mulch.
Clearing the upland forest for this type of planting was
termed umoki (Handy 1940:47-48). Kepelino, a pative of
Kona, gives a detailed account of methods of planting there
(ibid:48).

In 1754, Captain Vancouver introduced goats and cattle
to the Kona area, and for many years they
of industry. The 1850s saw the development of larpe-scale
commercial ranching and agriculture following the Mzhele
and an 1850 law permitting foreigners to own laod. Coffee,
grazing land, and sugar cane gradually replaced traditiopal
subsistence crops such as taro and ‘uala. Chinese and Hawai-
jan labor was used on coffee plantations located in the fertile
belt above the 800 ft elevation. At elevations of 500 to 3,000
ft, tobacco was grown commercially until about 1930 (Schilt
1984:24).Tobaccowasnotgrmvninthc present projectarea,
however, because of a lack of soil. Figure 1 isamap showing
the projéct area vicinity as it appeared in 1888.

Land Settlement Patterns

The Kalaoa area bas been described by early visitors as
an arid and hot region. As in most of the Kekaha lands, the
population of Kalaoa was largely concentrated on the coast,
while most fields were in the upland forest. Trails (and
associated shelters) connected the two areas (Cordy 1985:5).
The 1801 lava flow cffectively wiped out the coastal settle-
meats in Kalaoa. According to Schmitt, the populatio: de-
creased from 300,000 to 145,000 between 1778 and 1319,2
reduction of 52% (Schmitt 1977:25).

In his 1985 report, Cordy discusses the conflicting views
of Reinecke and Ching concerning the population in the
project area vicinity. Reinecke (n.d.) thought there was once
a large population, in the hundreds, and the reason for the
“scarcity of remains’™ was that they were destroyed by man,
cattle, and storms; were pot discernible in sand areas; or were
a short distance inland. Ching (1971) agrees, saying that
legends suggest “[a] large population for the lands above the
study area” (North Kona). He believes the trailsin the Kalaoa
area supgested inland permanent settlement in Kalaca. He
also argues that fishponds, fishing grounds. and the larpe
pumberof archacological sites, refuge caves, and holuaslides
in the North Konaareasuggesta land of no little worth (ibid.).
Cordy argues that population was always low, that the number
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ofsites isnotunusual for400ymofoccupaﬁon. and that the
area contained only small villages of fishermen in a harsh
ent house sites and coaver-

the combined population of Qoma 1 and 2 and Kalaca 4 and
§ pever consisted of morc than 102 people, and was ata
maximum between C. 1750-1780. The population in North
Kona declined to 1,753 in 1890 and then increased to 3,819

in 1500 (Schmitt 1977:13).

By Isﬁ,mmofmemdﬂanﬁngmcmnalahoa
Highway had been sold (Sochren 1985). All the carly grants
had frontage on the “alaloa mauka” or upper belt road, now
known as the analahoal-ﬁghway.whichliw at about the
1,700 ft elevation. Another road at about the 1,100 ft
elevation, the Alanui Kauila, served the lower endsof these
grants (ibid.). Sochren notes that these arterial roads*'con-
nected the upland farm lots of the various ghupua’a with
one another, with the port and urban center at Kailua and
with the rest of the island” (ibid.). Portions of the Alanui
Kauila are now part of Kauila Street in Kona Coast View
subdivision, while Ahiahi Street in Kona Palisades follows
approximately the route of the Alanui Kama, a lower
branch of the Alanui Kauila (ibid.).

Communication between different elevations within
the ahupua’a was provided by mauka-makai trails such as
the Alanui Kauhini (probably Ka-‘uhini, “grasshopper”
[ibid.]). One of the trails in Kalaoa mentioned by Ching
(1971) could be the Alanui Xauhini. It is a trail that runs
mauka-makai. In their survey of Kalaoa 4, Telea and
Rosendahl (1987) state that the trail once served to raos-
port people and produce between the upland agricultural
and the coastal habitation zones. '

Shortly after World War 1I, 2 jecp trail was bulldozed
from Mamalahoa Highway to the shore near Keahole Point
(Soehren 1985). The upper portion of this road followed the
Alanui Kauhini pastprivate farm lands to the state land below
(ibid.). Over the years, the trail was maintained by periodic
bulldozing until the Queen Kaahumanu Highway made ac-
cess to the shore easier {ibid.).

Today the Kalaoa area is well populated in the upper
forest zones, since the Kona Palisades Subdivisionhas devel-
oped much of that area. The intermediate zooes ae slowly
becoming developed as part of the industrial and residential
areas which have been expaoding out of Kailua. No perma-
pent human habitation was ever reestablished on the coast
since the 1801 lava flow inundated much of the area The
coastal area is now home to the Keahole Airport and OTEC,
the Natural Energy Laboratory of Hawaii.
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Figure B-1. Site 18076, Pahoehoe Excavation
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Lorraine R. Inouye
Mayor

Norman K. Hayashi
Director

. Tad Nagasako
Planning Department _ Deputy Director
County of Hawaii * 25 Aupuni Street, Room 109 « Hilo, Hawaii 96720 - (808} 961-8283

August 7, 1992

Mr. Mark N. Garrity, Planner

CH2M Hill
1585 Kapiolani Blvd., Suite 1312

Honeclulu, HI 96814~4530

Dear Mr. Garrity:

SMA Bocundary Inguiry
TMK: 7=3-49:36

Per your request letter dated July 30, 1992, this is te
confirm that the subject property is situated outside of the
Special Management Area (SMA) boundary.

Should you have any questions, please feel free to contact
Alice Kawaha or Rick Warshauer of this office.

- "'
Sincerely, e
f .

T
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. ,/ P P
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NORMAN K. HAYASHT
-Planning Director

AK:1m
6121D

xc: West Hawaili Office
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