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The Department of Land and Natural Resources has reviewed the camment
received during the 30-day public comnent period on October 8, 1992. The
agency has determined that this project will not have significant
environmental effect and has issued a negative declaration. Please
publish this notice in the OEQC Bulletin as soon as possible.
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We have enclosed a completed OPQC Bulletin Publication Form and four
copies of the final EA.

Please contact Don Boriuchi of our Office of Conservation and
Environmental Affairs at 587-0381, if there are any questions.
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STATE OF HAWAII
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TURAL RESOURCES
6309

CATION FORM

DEPARTMENT MASTER APPLI

(Print or Type)

February 1983

FOR DLNR USE ONLY
Reviewed by
Date

Accepted by
Date
Docket/File No.
180-Day Exp.
EIS Required
PH Required
Board Approved
Disapproved
Well No.

I. LANDOWNER/WATER SOURCE OWNER
(1If State land, to be filled

in by Government Agency in .

control of property)

Name

Hawaii Electpric Light Co., Inc.

11.

Address P.0. Box 1027

Hilo, HI 96721-1027

Telephone No.

Telephone No. (808)935-1171

SIGNATURE
Date

“-'i‘u’\

Name

Address

Interest in Property

APPLICANT (Water Use, omit if applicant
is landowner)

I11. TYPE OF PERMIT(S) APPLYING FOR

*STGNATURE
Date

Iv.

() A. = State lands

{®X) B. Conservation District Use

() C. Withdraw Water From A Ground
Water Control Area

() D. Supply Water From A Ground
Water Control Area

() E. Well Drilling/Modification

{Indicate interast in property; submit
written evidence of this interest)

*If for a Corporation, Partnership,

Agency or Organization, must be signed
by an authorized officer.

'District

WELL OR LAND PARCEL LOCATION REQUESTED

North Kona
. 1sland Hawaiil

14.998 acres

(Indicate in acres or
sq. ft.)
N/A

Area of Parcel

Term (if lease)




B 8 et A Bt Ty T S amne £ e e

et ———— A R T LT

T A NN . —

e ey oy e g

NS SRR B

i |

Y3

i- : i-_- 2
- -

-|
- -

TR

Contents
Section Page
List Of TADIES « v v v ittt tesnnsnseceansrvoonaserssonasacaacnnasssnas iv
List Of FIQUIES ..o v vivnneinnreatoeseeraissnnssnacssasanerannnns iv
Master Application Form
1 Introduction and Summary .......... Craseneenas Greesanaeas 1-1
1.1 INtroduction «.....vvveeerenesnnsaneneocvsaonesonns 1-1
i2 Project SUMMAIY . oo v oo vvereuoccsonnnansosennesnass 1-1
1.3 Alternatives Considered ..........ccceveevscccesensans 1-2
1.4 AgenciesConsulted . .......oiieiieiiiiiiiiiiaan 1-2
1.5 Determination . ...cccviereeraenerosasssrssscstocsns 1-2
2 Project Description .« v o cvceoa. tessasesnans ceesasesans ceres 2=1
21  Background ..........ciiciiiiiiiiiiiiiiiie e 2-1
22 Project LOCAtON & .. vvvvnnreneeaneeonanueeneoneananns 2-2
2.3 Proposed Facilities and Activities ..............ccovnnn 2-4
24 ProjectSchedule .......cciiiieinrinniienanenenann, 2-5
3 Affected Environment .....cccoeveessosecans theceesesann oo 3-1
3.1 Climate and AirQuality .......cciviiiiiiaiianns 3-1
3.2 Volcanic Hazards ......cccvetiernronecasansaannsens 3-2
3.3 Soilsand Geology .. ..o iviiiiinenennnieiiaoenaaas 3-3
3.4 Water RESOUICES ..o ivvire e oinrennsnnansassannns 3-4
3.5 ) T Y - U 3-5
3.6 27 T ) ¢ - Y I 3-7
3.7 Population and Employment ............covvvaeiaann 3-8
3.8 Visual RESOUIces ... ...t cviissnerionaaccssacsanans 3-9
3.9 Archaeological and Cultural Resources ................. 3-13
4 Preparers ............ Cessassessans cessasanesne tesaannen 4-1
5 References ......cc000e. ceserasnecteanes cesasessenees eass 51
HNL59/010.51 ii




-
bos
t Contents (continued)
J 1, Page
; Appendices
. A.  Proposed Meteorological Tower Design Drawing . . .« o« e cvveevae o A-1
; B. Survey of the Avifauna and Feral Mammals
P at Keahole, North Kona, Hawaii . . ... ..covrevnvicneneennnen B-1
P C. Botanical Survey, Keahole Generating Station
i Expansion, North Kona District, Island of Hawaii .......cccueens C-1
P D.  Archaeological Inventory Survey,
s HELCO Keahole Parcel Project Area .. .....oovmiaacnncennnnn D-1
- E.  Special Management Area
o Boundary Determination .........c.eceeesisnrancrnenens E-1
7]
[
.
a |
Db
: ;
Lo 1
[ i
P ies i
I .
[
: f=2
!
| i
foes ;
« 1
Lo !
1o !
L b
;
o
[
!
p=t
|
T HNL59/010.51 iii




LT

iz J.%

-

T Tl i e

Tables
No.
1 Meteorological Instruments to be Instailed on the
Proposed Meteorological TOWEr ........cecoeeeereees
Figures
1 Project VICINIY « oo v vevvennnncerreeenarerermvnerercros
2 Location of Proposed Meteorological Tower .........veeeee-e
3 View of the Keahole Airport Looking Makai from the
Proposed Meteorological Tower Site oovevavneenanonn
4 View of the Keahole Generating Station Looking Mauka
from the Proposed Meteorological Tower Site .........
5 Makai View of the Four Radio Broadcasting Towers
Adjacent and Mauka to the Keahole Generating Station . . . .
6 View of the Keahale Substation Looking Makai from
the Proposed Meteorological Tower Site ...
7 View of a Typical Meteorological Tower . .......ocrevenerer-
8 View of Proposed Meteorological Tower Site Looking
Makai from Edge of Property Near Road ........-.....
HNL59/010.51 iv

Page




1T 71

Section 1
Introduction

1.1 Introduction

This Conservation District Use Application and Environmental Assessment is for the
proposed installation of a temporary meteorological tower at the Keahole Generating
Station in the Kona District on the Island of Hawaii. The purpose of the meteorological
tower is to collect data for air quality permits required to determine 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:

HNL59/001.51

1.2 Project Summary
Hawaii Electric Light Company, Inc. (HELCO)
54 Halekauila Street
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 Use Classification: Conservation District, General Subzone
County Zoning Designation: Open
Special Management Area: No

Keahole Generating Station

Board of Land and Natural Resources

Conservation District Use Permit
and Temporary Variance

Federal Aviation Administration

i-1
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1.3 Alternatives Considered

Expansion of the Keahole Generating Station is necessary to increase the amount of
electrical generating capacity available on the Island of Hawaii. It will in turn require
an evaluation of the existing climate and meteorological conditions. The alternative

considered was the "no action" alternative.

A "no action" alternative would required the applicant to rely on meteorological data
collected in 1984-1985 from a 30-foot meteorological tower. The proposed facility expansion
requires that the meteorological data be collected from a 190-foot tower. Selection of
the “no action" alternative, therefore, would not allow the applicant to accurately determine
the feasibility of the proposed facility expansion. Because there is a current need for
more electrical power on the Island of Hawaii, the "no action" alternative was not

considered further.

1.4 Agencies Consulted

Agencies consulted in preparing the EA include the following:

Hawaii DLNR, Office of Conservation and Environmental Affairs
Hawaii DLNR, Land Management Division

County of Hawaii, Planning Department

Federal Aviation Administration

*® & & 9

1.5 Determination

In accordance with Chapter 343, Hawaii Revised Statutes (HRS) and Chapter 200 of
Title 11, Department of Health, and based on the information and analysis in this
environmental assessment, the proposed action was determined not to have a significant

adverse effect on the environment.

HNLS$9/001.51 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. Amendments to the CDUA t0 provide additional capacity are
summarized below. :

. InFebruary 1984, two additional 2.75-MW diesel generatorswere approved.
. In February 1987, one additional 2.75-MW diesel generator was approved.

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

The original CDUA and the three amendments result 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 plantareaand a switching station
area. The generating plant area has a control house, tWo switchgears, 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 up 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 be the conversion of the two simple-cycle
CTs to a combined cycle unit. The conversion would include adding two heat recovery
steam generators and a 16-MW steam turbine generator. Together, these components
would constitute a 56-MW, dual-train, combined-cycle unit.

HELCO plans for the Phase 1 20-MW 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 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 froma 16-foot-wide,
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paved roadway. The proposed location of the meteorological tower within the generating
station site is shown in Figure 2.

-

2.3 Proposed Facilities and Activities

For HELCO to begin commercial operation of 2 20-MW combusticn turbine in 1994, site-

.o specific meteorological data must be collected for the air quality permits. HELCO proposes

o to install a temporary 190-foot meteorological tower in the northwest corner of the site.

The sole purpose of the tower is to gather meteorological data. Because it would be a

- single-purpose tower, only equipment used to collect meteorological data would be attached
E . to the tower. The tower will be on the site for approximately 12 months.

B To collect the data, meteorological instruments will be installed on the tower at certain
heights. The specific equipment and heights are described in Table 1.

e
_—
i Table 1
P Meteorological Instruments to be
P Installed on the Proposed Meteorological Tower
; Height of
A Instruments to be Installed Instruments on
i - Tower (ft)
J - Aspirated radiation shield with a temperature probe 6.5
o Pyranometer
T '
¢ Horizontal wind speed sensor 33
e Wind direction sensor
¢ Vertical wind speed sensor
b Aspirated radiation shield with a temperature probe
r“' Horizontal wind speed sensor 121
L Wind direction sensor
i Vertical wind speed sensor
T g Aspirated radiation shield with a temperature probe
T e Horizontal wind speed sensor 190
‘ Wind direction sensor
Py Vertical wind speed sensor
D Aspirated radiation shield with a temperature probe
|
g Lame 3
1 )
| — The tower would also have an instrument elevator system attached to one side. Attached
| to the tower approximately 5 feet above the ground will be one 20- by 30-inch enclosure
A that would house the data logger, modem, storage module, telephone line, and interconnect
P board. A 14- by 12- by 8-foot-high fence will be constructed around the tower for security
L purposes. No buildings or structures are required for the proposed tower.
b HNL59/002.51 2-3
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Data to be collected includes the horizontal wind speed, vertical wind speed, wind direction,
temperature, and solar radiation. The data will be used for dispersion modeling for
HELCO’s permit application to the State Department of Health. The information recorded
by the data logger will be stored locally in a storage module and transmitted daily to
HELCO’s offices via telephone and modem.

2.4 Project Schedule

Installation of the proposed meteorological tower will take approximately 3 weeks. The
tower will be onsite collecting data for approximately 12 months, at which time it will be

dismantled and removed from the generating facility.
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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 located approximately 1 mile mauka of the
Keahole Airport and approximately 1.6 miles mauka of the North Kona coast. The facility
is located 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 itself

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. Summers are wetter than winters. Annual rainfall at the site is estimated at 10

to 20 inches.

3.1.2 Project Impacts

Installation of the meteorological tower will not have an effect on climate and air quality.
The purpose of the tower is to collect data for the air quality permits required for expanding
the existing Keahole Generating Station.

3.1.3 Mitigation Measures

No mitigation measures are proposed or required.

HNL59/003.51 3-1
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3.2 Volcanic Hazards

3.2.1 Existing Environment

The Hawaiian Islands are part of a chain of islands that extend southeast from the Aleutian
Islands. The Island of Hawaii is the largest and the youngest of the eight major islands of
the Hawaiian Archipelago. It was formed by five shield volcanoes:

Kohala (highest peak 5,480 feet)
Mauna Kea (13,796 feet)
Hualalai (8,271 feet)

Mauna Loa (13,679 feet)
Kilauea (4,093 feet)

s & & o @

The Keahole Generating Station is situated on the western coastal slope of Hualalai
Volcano; the crest of Hualalai is located approximately 12 miles southeast of the site.
Mauna Loa is Jocated approximately 33 miles southeast of the facility site. The last recorded
lava flow from Mauna Loa to reach the North Kona District was the Lava Flow of 1859.
Kilauea is located approximately 54 miles southeast of the site. Mauna Loa and Kilauea are

considered active volcanoes.

The Kohala Range is located approximately 31 miles northeast of the site. Mauna Kea is
located approximately 38 miles east of the site. The Kohala Range and Mauna Kea have

-

not erupted in historic time and are considered to be inactive.

Volcanic hazard zones have been established by the US. Geological Survey for the Island

" of Hawaii for long-term planning purposes. On a rating scale where Zone 1 reflects the

greatest volcanic hazard and Zone 9 the lowest, the Keahole Generating Station is located
within Lava Flow Hazard Zone 4. Historical eruptions of Hualalai have been much less
frequent thar On Mauna Loa and Kilauea. Less than 15 percent of the potential Hualalai
flow area has been covered in the last 750 years.

In addition, hazard zones for tephra (airborne volcanic material produced by lava fountains)
have been established. The rating scale is broken into three zones, with Zone 1 indicating
the greatest tephra falling hazard, and Zone 3 the lowest. The Keahole Generating Station
is located within Tephra Fall Hazard Zone 2. A potential for coverage by a thin Jayer
(0.5 inch to 4 inches) of volcanic cinders that have erupted from within Zone 1 to the
southeast exists in the vicinity of the Keahole Generating Station; however, tephra eruptions
have been much less frequent on Hualalai. No tephra eruptions on Hualalai are known in
historical time, although non-tephra flows have occurred with the most recent eruption in

1801.

HNLS59/003.51 3-2
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3.2.2 Project Impacts

meteorological tower in the North Kona District.

Although lava flow and tephra hazard zones within the area of the Keahole Generating
Station reflect a moderate potential for these volcanic hazards to occur, these hazards are
not considered significant constraints to installing a meteorological tower as part of the

expansion of the Keahole facility,
3.2.3 Mitigation Measures

No mitigation measures are Proposed or required.

3.3 Soils and Geology

3.3.1 Existing Environment

The Keahole Generating Station is situated on the western coastal slopes of Hualalaj
Volcano, approximately 1.6 miles inland from the island’s west coast at Makako Bay.
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 a northwest
trend of older vents known as the northwest rift of Hualalai. The northwest rift zone

+ Tepresents 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.

The site is located on the older prehistoric lava flows of Hualalai. The surface consjsts 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 js approximately 15 feet,
Pahoehoe lava flows consjst of dense vesicular basalt with a Topy or smooth surface. The
surface of the moving flow crusts aver quickly.

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 js 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 Java tube entrances were observed at the surface of the site, However,
lava tubes are known to exist in nearby pahoehoe flows,

HNL59/003.51 3.3
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Soil development on the aa and pahoehoae is insignificant. Soils, where present, consist of

thin accumulations of windblown sand and silt. The soils are rarely thick enough to support
isolated vegetation.

3.3.2 Project Impacts

Construction of the tower will involve four concrete footings—three for the guy wires and one
for the tower. The installation of the temporary meteorological tower, including the four
concrete pads, will not have a significant impact on soils and geology.

3.3.3 Mitigation Measures

No mitigation measures are proposed or required.

3.4 Water Resources

3.4.1 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 parallel 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. It is virtually continuous along the coast and mirrors the rainbelt
situated further inland. Groundwater movement in the aquifer in the Keahole area is
perpendicular to the coast. The project site is located within the Keauhou aquifer system.
The Keauhou system has an estimated groundwater recharge of 87 mgd and an estimated
sustainable yield of 38 mgd.

Potable Water

The Keahole coastal and mauka areas are served municipal water by the Hawaii County
Department of Water Supply. The County water js supplied from two sources: a shaft and
four deep wells located 11.5 miles south at Kahaluu and a single deep well located 9.6 miles
south at Holualoa.

HNLS59/003.51 3-4
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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.

3.4.2 Project Impacts
Installation of the temporary meteorological tower will not affect water resources.
3.4.3 Mitigation Measures

No mitigation measures are proposed or required.

3.5 Flora

A botanical inventory survey report of the Keahole Generating Station site was prepared by
Char & Associates. This section of the EA summarizes the report.

3.5.1 Research Methods

Before the survey, 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.

3.5.2 Field Survey

A survey of the Keahole Generating Station site was conducted on July 9, 1992. The
undeveloped, fountain grass-dominated 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. 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.

Substrate on the proposed expansion area consists of undisturbed pahoehoe lava that
supports low, scattered patches of fountain grass and a few shrubs. Along the outside
perimeter of the facility fence is a variety of landscape plantings. These two plant
communities are described in more detail below.

HNL59/003.51 35




Fountain Grass

Vegetation cover on the pahoehoe flow is approximately 40 to 50 percent. 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 (Indigofera 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 famesiana)

aali'i (Dodonaea viscosa)

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 hirta). 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 luxuriant 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).

HNL59/003.51 3-6
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3.5.3 Project Impacts
The botanical survey concludes that, for the most part, there is little of botanical interest or

concern on the proposed project site, and the installation or use of the proposed
meteorological tower is not expected to have a significant impact on botanical resources.

3.5.4 Mitigation Measures

No mitigation measures are proposed or required.

3.6 Fauna

A bird and mammal inventory survey report of the Keahole Generating Station site was
prepared by Phillip L. Bruner, Environmental Consultants—Faunal Surveys. This section of

the EA summarizes the report.

3.6.1 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.

3.6.2 Field Survey

. A bird and mammal inventory survey of the 15-acre Keahole Generating Station site was

conducted July 14, 1992. The survey consisted of a walkthrough of the property and nearby
lands. Most 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 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 Owl or Pueo (4sio flammeus sandwichensis) and the
Hawaiian Hawk or ’lo (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 (Arenaria 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 following:

. Barn Owl (Tyto alba)

. Saffron Finch (Sicalis flaveola)

. Yellow-billed Cardinal (Paroaria capitata)

. Warbling Silverbill (Lonchura malabarica)
HNL59/003.51 3-7




One Small Indian Mongoose (Herpestes auropunctatus) 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 in the survey report.

3.6.3 Project Impacts
Because no wetlands, waterbirds, endemic birds, unusual exotic birds, unusual concentrations

of mammals, and no particularly special or unique bird or mammal habitat were discovered
at this site, no significant impact on bird or mammal species is expected from the proposed

meteorological tower.
3.6.4 Mitigation Measures

No mitigation measures are proposed or required.

3.7 Population and Employment

3.7.1 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 Hawaij,

- 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 jocated 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.

HNLS59/003.51 3-8
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3.7.2 Project Impacts .

The purpose of the meteorological tower is to collect data to determine the feasibility of
expanding the Keahole Generating Station. The proposed meteorological tower would not
induce additional population growth.

Construction of the proposed meteorological tower would provide temporary full-time jobs.

3.7.3 Mitigation Measures

No mitigation measures are proposed or required.

3.8 Visual Resources
3.8.1 Existing Conditions

Visual Environment

Dominant landforms in the area of the existing Keahole Generating Station include broad
plains, gently sloping hills, and lava flows supporting scattered patches of grass and shrubs.

Background views (between 5 miles away and the horizon) include Hualalai, Mauna Kea,
Mauna Loa, and the Pacific Ocean.

- Middleground views (between one-half mile to 5 miles away) looking makai of the proposed

meteorological tower include views of the Keahole Airport and Queen Kaahumanu Highway,
as shown in Figure 3. Undeveloped land lies to the north. Mauka middleground views
include a residential subdivision approximately 1 mile away, shown in Figure 4. To the
south, the Keahole Agricultural Park has 34 five-acre parcels classified as diversified
agriculture to grow flowers and other foliage.

Foreground views (up to one-half mile away) are of relatively level terrain, consisting of
scattered grass and shrubs growing from the lava flows. The immediate area surrounding
the Keahole Generating Station is undeveloped to the north and east. The Keahole
Agricultural Park is adjacent on the south and the west. Directly adjacent and mauka to the
existing generating facility are four radio broadcasting towers, each 90 feet high, shown in
Figure 5. The makai view of the Keahole Substation from the proposed meteorological
tower site is shown in Figure 6.

Because of the relatively level terrain surrounding the existing generating facility and the
generally undeveloped nature of the area, views of the upper portions of the diesel
generators and combustion turbine generator are unobstructed. Landscaping planted around
the perimeter of the facility screens the ground-level facilities and provides color and
contrast to the immediate environment.

HNLS59/003.51
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Figure 5: Makai view of the four radio broadcasting towers located adjacent and mauka
to the Kezhole Generating Station. The combustion turbine and six diesel
generators are also shown,

Figure 6: View of the Keahole Substation looking makai from the proposed
meteorological tower site,
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Viewers

Viewer groups are characterized by their exposure and sensitivity. Viewer exposure consists
of viewer location, the number of people exposed, and the duration of their view. Generally,
recreationists and residents are more sensitive to their surrounding environment than people
enroute to another destination. Major roadways, scenic overlooks, the larger resorts, and
residential developments have the highest number of potential viewers in the area.

3.8.2 Project Impacts

Figure 7 shows a typical 190-foot meteorological tower. The proposed tower would be
Jocated in the northwest corner of the site (Figure 8). It would be painted red and white
and will have blinking red lights on the top, as required by the Federal Aviation
Administration. ‘The tower would be in place for approximately 12 months. General design
information of the proposed tower is provided in Appendix A.

Because of the existence of the four broadcasting towers, the diesel and combustion turbine
generators, and associated transmission facilities, the addition of one 190-foot-high
meteorological tower would not significantly affect the visua} landscape of the Keahole
Generating Station area, and views frem the nearby overlooks would not be significantly

changed.

Although the red and white painted tower would provide a color contrast to the immediate
environment, this is not considered a significant impact because of the tower’s narrow, open-
lattice design. In addition, the tower would not be a permanent feature of the generating

facility.
3.8.3 Mitigation Measures

No mitigation measures are proposed or required.

3.9 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). This section of the EA summarizes the

PHRI report.
3.9.1 Research Methods
PHRI researched existing archaeological and historical literature relevant to the project area.

Fourteen archaeological studies in the project vicinity were conducted between 1973 and the
present. This literature indicated that hundreds of archaeological sites and features were

identified in the vicinity of the proposed project.

HNL59/003.51 3-13
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Figure 7: View of a typical meteorological tower. This tower
is similar to the meteorological tower proposed for
the Keahole Generating Station site.
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Limited historical information was found regarding the project area. In the vicinity of the
project area, the numerous caves were used by an ancient chief, Umi-a-Liloa, as places of
refuge. Dryland planting occurred in the Kona area, and coffee was first cultivated in the

Kona area in the 1840s.

Initial occupation of North Kona occurred at Anachoomalu in about A.D. 900. Overall
population in West Hawaii appears to have been low, and remained fairly stable until
around A.D. 1200 when a significant increase probably occurred. A shift from coastal to
upland habitation took place during the 19th century in the North Kona area.

3.9.2 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 that are 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.

3.9.3 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. According to the
archaeological report, there is always the possibility, however remote, that potentially
significant unidentified surface and subsurface cultural remains will be encountered during
other archaeological investigations or subsequent development activities. If encountered,
archaeological consultation should be sought.

3.9.4 Mitigation Measures

If any historic or prehistoric surface or subsurface archaeological features or deposits are
uncovered during installation of the meteorological tower as part of the Keahole Generating
Station expansion, 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.

HNL59/003.51 3-16
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INTRODUCTION

. 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.l). 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 likely be found there given the type of habitats available.

o Provide some baseline data on the relative (estimated) abundance
of each species.

3- Determine the presence oOr 1ikely occurrence of any native fauna
particularly any that are listed as' "Endangered" or "Threatened".

4- 1f any special or unique wildlife habitat occurs on ihe property
locate such sites and note their possible value for birds and |

marmals 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 pilanted

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
1istening for vocalizations. These observations were concentrated
during the peak bird activity periods of early morning and late
afternoon/early evening. At various locations eight minuté coﬁnté
were made of all birds seen or heard (Fig.l). 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
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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 'To

- (Buteo solitarius). These two birds forage in open grasslands as

wé]T 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 interpres) 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 territoriail (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,
1989¢, 1990, 1991). Other species which may also occur on or near the

property include: Barn owl (Tyto alba), Saffron Finch (Sicalis

flaveola), Yellow-billed Cardinal (Parparia capitata) and Warbling

Silverbill (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 Hawaii
(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
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or forest clearings. It is unlikely that this species would forage

or roost at this site.

CONCLUSION

A brief field survey such as this one can provide only a Timited
perspective of the wildiife 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 long term
studies can provide a comprehensive view of the bird and mammal populations
in a particular area. Neyertheless 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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Fig. 1. Location of faunal survey with census stations. shown as
solid circles.
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KEY TO TABLE 1

i -
; Relative abundance = Number of times observed during survey or

- average number on eight minute counts in

- appropriate habitat.

- A= abundant (ave. 10+)

r? C= common (ave. 5-10}

- U= uncommon (ave. less than 5}

:J R=;recordéd (seen or heard at times other than on 8 min. counts or

on one count only) Number which follows is the total

~ number seen or heard over the duration of the survey
g ik
;.
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BOTANICAL SURVEY
KEAHOLE GENERATING STATION EXPANSION
NORTH KONA DISTRICT, ISLAND OF HAWAI'I

INTRODUCTION

The proposed expansion of the Keahole generating station will
involve about 11 acres, roughly centered around the existing
power plant site. The project site is bounded to the north by the
"Reservoir Road"; to.the west by undeveloped lands and a plant

nursery business; and to the south and east by undeveloped lands

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) search for threatened and
endangered plants protected by Federal and State endangered

species laws.

SURVEY METHODS

Prior to undertaking the field studies, a search was made of the
pertinent literature to familiarize the principal investigator
with other botanical studies conducted in the general area. Topo-
graphic maps and aproject map (1" = 50') were examined to deter-
mine terrain characteristics, access, boundaries, and reference
points. Prior to the field studies, the property line had been
surveyed and staked. The existing power plant is serviced by the

YReservoir Road"” which connectsto the Queen Ka'ahumanu Highway.




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

1ist; 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 a 1 km square area around 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,‘QEnselyAtufted 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-
l to 6 ft. tall. The most common

land are shrubs and subshrubs,
of these include the native caper or maiapilo (Capparis
'vuhaloa (Waltheria indica),

sandwichiana), ‘'ilima (Sida fallax),
indigo (Indigofera suffruticosa), and koa-haole (Leucaena

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

nictitans),
terebinthifolius), noni (Morinda citrifolia), klu (Acacia

farnesiana), and a'ali'i (Dodonaea viscosa). Shrubs become some-

what denser on the southern and eastern portions of the project

site.

The smaller herbaceous species recorded are few, probably because
the study was conducted during the dry, summer months. Among the
few are coat buttons (Tridax procumbens), lovegrass (Eragrostis
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

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
jes, oleander (Nerium oleander),

nucifera), two Erythrina spec
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—intfoduced 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 pittermelon (Momoxrdica charantia), puncture vine

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

red pualele,_Crassocephalum crepidioides, Spanish needle (Bidens

pilosa), etc.

DISCUSSION AND RECOMMENDATIONS

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-
out west Hawai'i and in similar habitats in the Hawaiian Islands.
None of the plants inventoried on the site are officially listed
threatened 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 l1ittle of botanical interest OT
concern on the project site and the proposed HELCO expansion is
not expected to have a significant negative impact on the botanical

resources.
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There are no botanical reasons to impose any restrictions oOr

impediments to the proposed project.

native plants be considered for use in some O
1ijwili (Erythrina sandwicensis)

It is recommended that
f the landscaping.

These include trees such as wi
tohi'a (Metrosideros polymorpha); shrubs such as
maiapilo, a'ali'i, and alahe'e

and lowland

naio (Myoporum sandwicense),
They are well—~adapted to the local growing

Some of

(Canthium odoratum).
conditions of the site and would require less water.

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:
E = endemic = native only to the Hawaiian Islands
I = indigenous = native to the Hawaiian Islands and also
eisewhere throughout the Pacific
P = Polynesian = plants originallj of Polynesian introduction
_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 project site
(see text for discussion):

f = Fountain Grass Grassland

p = Planted Area
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At the request of Ms. Carol Thompson, Senior Planner
with CH2M HILL, Paul H. Rosendahl, Ph.D., Inc. recently
conducted an archacological inventory survey of 15 acres in
the HELCO Keahole Parcel Project Area. The parcel isin the
Lands of Xalaoa 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 conducted 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
wasrecorded in detail. Subsurface testing was not conducted,
as there were no cultural deposits within the identified

features.

All four sites are assessed as significant for information
content. No further work isrecommended 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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BACKGROUND

At the request of Ms. Carol Thompson, Senicr Planner
with CH2M HILL, Paul H. Rosendsahl, PL.D., Inc. (PHRI)
recently conducted an archagological inventory survey of
the 15-acre HELCO Keahole Parcel Project Area, Lands of
Kalaoa 1-4, The parcel isin the North Kona District, Island
of Hawaii (TMX:7-349:36). The overall objective of the
survey wasto provide information sufficient for satisfying all
historic preservation regulatory review requirements of the
Hawaii County Planning (HCPD) and the Department of
Land and Natural Resources - State Historic Preservation
Division (DLNR-SHFPD).

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

SCOPE OF WORK

The basic purpose of the survey was to identify—to
discover and locate on available maps—all sites and features
of potential archaeological significance. An inventory survey
isaninitial level of archacological investigation. Itis extensive
rather than intensive in scope, and is conducted with the
primary aim of determining the preseance or absence of
archaeological resources. A survey of this type indicates both
the general nature and the variety of archacological remains
present, and the peneral distribution and density of such
remains. It permits 2 peneral significance assessment of the
archazological 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 tast excavations. It might also
include subsequent mitigation—data recovery research
excavations, construction monitoring, interpretive planning
and development, and/or preservation of sites and features
with significant scientific research, interpretive, andfor
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 archaeological remains;
(©)todetermine 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 appropriate.

Based on a review of readily available background
literature, familiarity with the general project area, extensive
familiarity withthe current requirements ofreview authorities,
and based oa discussions with Ms, Carol Thompson of CH2XM
HILL and Mr. Kanalei Shun, DLNR-SHPD Staff Archacologist
for Hawaii Island, the following specifictasks were determined
to constitute an adequate and appropriate scope of work for
the proposed inventory survey:

1. Review archacological and historical literature
relevaant to the project area and conduct historical
documentary research (emphasisonreadily available
literature and docurnentary sources) and interviews
with any appropriate and available local informant
SOUFCES;

2. Conduct 100% coverage, variable intensity ground
survey of the project area, with (a) relatively higher
intensity coverage of naturally vegetated and
unmodified portions, and (b) relatively lower
intepsity coverage of areasthat have been historically
cultivated and otherwise modified;

3. Couduct limited subsurface testing of selected sites
and features identified within the project area (a) to
determine the presence or absence (and general
distribution) ofpotentially 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 accordance with
the standards for inventory-level survey recommended by
DLNR-SHPD. The significance ofthe archacological remains
identified in the project area was assessed in terms of (2) 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
Councit on Historic Preservation, DLNR-SHPD and the
Hawaii County Planning Department use these criteria to
evaluateeligibility forthe Hawaii State and National Registers
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of Historic Places. In addition, the significance of
archasological sites identified during the survey was
evaluated in terms of the PHRI Cultural Resource Value
Modes, which are described in the Conclusion section of

this report.

PROJECT AREA DESCRIPTION

The project area comprises a single parcel of 15 acres,
lommdjm;tnmka(inlmd)oﬁhaQueanuI-ﬁghway
inKalaoa xJAhupuaa.NorthKonaDisu'icthlandoﬂ{awaii
(Figure 1). Flevation of the project area is ¢. 200 ft (61 m)to
230 & (70 m) AMSL (sbove mean sca level), The project arca
is part of the Kona Lava Plain, a low-cliffed volcanic coast,
which is defined by Armstrong (1983:37) as coastline with
vrave-cutcliffs averaging about 20 ft. The project areasurface
was formed by Huatalai Voleanic Series flows, which may be
late Pleistocene in age. The flows are highly permeable, but
brackish water is found only along the coast (Steams and

MacDonald 1946:139-140). .

The terrain in the project area is gently undulating, and
e soils ar¢ composed of two series, the Kaimu extremely
stony peat (5-20% slopes) and Punaluu extremely stony peat
(6-20%slopes) (Satoetal. 1973).The Kaimu extremelystony
peatrepreseats the Kaimuseries of well-drained, thin organic
soils (about three inches thick) over fragmented aa lava. The
Punaluuextfcmclyrockypwrcprescntsthc Punaluuseriesof
well-drained, thin organic soils (c. four inches thick) over
paboehoe bedrock.

Vegetation in the project area is generally very sparse
and consists of fountain grass (Pennisetumsetaceum [Forsk.]
Chiov.), nani (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

Therehave beennumerous studiesin the Kalaca Ahupuaa
1-4 areas, these are summarized in Table 1. The carliest work
was a reconnaissance survey of a section of the Kailua-
Kawaihae Road in South Kobala, from Anachoomalu Bayto
Keahole Ppint, by Rosendahl (1973). He also conducted a
gcnemlsalvageofa.llendnngeredsitcswilhinandimmcdiately
adjacent t0 the highway alignment. There were 284 sites,
including both those situated within the actual highway

FINAL REPORT 2

alignmentand those of appareat value Iocated adjacent to the
aligpnment and within the original Road Coridor survey arca.
Most of the salvaged features were habitation (n=201}, and
low, C-shape shelters (n=145). According toRosendahl, other
types of babitation features included low, L-shaped shelters
(o=5), natural depression shelters (n=12), small cave shelters
(n=15), dwelling caves (n=7), platforms (n=10), a pavement
(n=1), and surface midden areas (n=2). Other kinds of
features Rosendahl encountered were enclosures of various
sizes (n=14), cairns (afug) (o=34), prehistoric foottrails(n=9),
kistocic foot/cart trails (n=4), a cave burial (n=I), and a
aumber of miscellaneous, unique, aud/or minor types of
features (n=21).

Cordy (l985)hasalsoconducte.dsumys in the area and
defined three environmental zones, based on location,
elevation, bedrock, and present vegetation, that apply to
archaeological work in the Coma 1, Ooma 2, and Kalaoa 1-
5 Ahupuaa. (1) The Coastal Zone is located 0-150 f& from
shore, with elevations from 0-20 ft, and is characterized by
low pahoehoe with some sand beaches and typical shoreline
vegetation. (2) The Bamen Zone, or Transitional Zone,
according to Cordy, is located 150 ft to 1.5 miles from the
shore with elevations from 20-430 & above sea level. It is
characterized by pahoehoe with pocketsofaa, but containsno
soil. Vegetation in the Barrea Zone is extremely sparse in the
seaward portion, but becomes denser in the upper regions,
where grass and then lantana predominate. (3) The Uplaad
Forest Zone is located 1.5 milesto 3.7 miles from shore, with
elevations from 430 to 3,400 f. Itis characterized by arough
aaandsoiltc:min.Vegctaﬁoninlhclowerporﬁonisdomina&ed
by koa-haole and Christmas-berry, and on the upper slopesby
larpe forest trees.

While the HELCO Keahole Parcel project area islocated
at the northem border of Kalaoa 1-4, in the center of the
Barrenfl‘m.nsitionalZonc,previousstudiswithineachof the
environmental zones will be discussed in order to constructan
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 includeda
narrow transect in the Kalacad Ahupuaa thatended at the 300
ft elevation level. Tweaty-two site complexes and isolated
archasological features were identified. These sites included
habitation caves, sheiters, wind breaks, ahu, platforms,
enclosures {one appears tobe a historic homestead), walls,
and an ghupua’‘a wall.

Hammattand Folk(1980) conductedsalvage excavations
at 12 sites within the proposed Keahole Agricultural Park, in

i
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Kalaoa-O‘oma, and areconnaissance survey of a parcelnorth
of the park. The project identified 18 sites including ahu, a
smaill wall partially destroyed by bulldozinp, an enclosure, a
piatform, atrail, and lava tubes. Little evidence ofoccupation
was found in the lava tubes in the parcel north of the park. The
excavations conducted cn the 12 sites in the Agricultural Park
itself demonstrated prehistoric occupation within sheltered
arcas around natural sinks and lava tubes. It appears from the
tadiocarbon dates thatdomestic occupationin the area occurred
from AD 1480 to AD 1700. Petroglyphs within several lava
tubesappearto predate at least the upperpart of this occupation.
One cave site was extensively modified to create a large
refuge wall with a constricted entrance and an interior
passageway leading to two-larpe tubes, This refuge phass is
thought to post-date 1700 and probably corresponds to a
period of chiefly rivalry and warfare an the Big Island. Three
sites provided evidence of historic pcnod occupation, goat
comalling and a homestead.

Several surveys have been conducted in Kalaca 3 or4 at
elevations of430 ftormore. These includetwo reconnaissance
surveys by Soehren (1982 and 1985), an archaeological field
check by Cordy (1987), a reconnaissance survey and
subsequent limited data recovery by Walker and Haun (1937
and 1983), a survey by Telea and Rosendahi (1987), and two
inventory surveys by Walker and Rosendahl (1990a and
19500).

During his reconnaissance survey of 6.8 acres at 1006 ft
AMSLintheKalaca4 Ahupuaa (TMK: 3-7-3-05:13), Sochren
(1982) recorded two structures, a house platform and asquare
enclosure, that be interpreted as an agricultural keigu. In 2
subsequent survey of another parcel in the Kalaoa 4 Ahupuaa
(TMK: 3-7-3-10:33), Sochren (1985) recorded several historic
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
(TMK: 3-7-3-28:5). He recorded one large platformAerrace,
which he interpreted as either an agricultural heiau or a
historic house platform.

Walker and Haun (1987) identified 17 features from four
sites during a reconnaissance survey conducted by PHRI on
aparceloflandin the Kalaoa 4 Ahupuaa (TMK: 3-7-3-05:87).
These features included two agricultural complexes that were
identified by Walker and Haun as partofa northern extension
of the Kona 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 bone 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 Kopa Palisades
Subdivision in the Kalaoa Ahupuaa (Telea and Rosendabl
1987). Fourteen features at six sites were identified. A full
inventory survey was later conducted in this parcel (Walker
and Rosendahl 1990a)and 18 additional featrreswere recorded
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
and indigenousand historic artifacts were recovered, Charcoal
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 aninventory survey ofa parcel
{TMK:3-7-3-10:Por.27) in the Kalaoa Sth Development Parcel.
Forty-three sites coataining 83 component features were
identified within or immediately adjacentto the project area.
Walker and Rosendahl (1989) identified walls, enclosures,
overhangs, retaining walls, pits, terraces, lava tubes, C-
shapes, alignments, mounds, platforms, trails, paved areas,
caims, pahoehoe excavations, and modified features, Limited
subsurface testing and surface collection of artifacts and
radiocarbon dating samples was conducted, however, the
dating resuits were not included in the report, Indigengus
portable artifacts collectzd from the project area included
abraders (coral and echinoid spine), Cypraeasp. shell scrapers,
alithified sandstone pounder fragment, and an octopus lure;
po volcanic glass artifacts were recovered.

An inventory survey of an adjacent parcel of land in the
Kalaca 4 Ahupuaz was conducted in 1990 (Walker and
Rosendahl 1990b). Twelve features were identified at seven
sites, Five terraces, two caves, two walls, one platform, oae
mound, and one water trough were recorded. They were
assigned tothe functional categories ofagriculture, habitation,
boundary, refuge, bulldozer-push, or animal water trough.
The two caves were tested and midden and indigenous
artifacts were recovered. Three radiocarbon dates ranging
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 (1990za). Twenty-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 seven features, and historic
artifacts from six. Elevenradiocarbon dates for seven features
of the four sites were obtained from recovered charcoal
(Thompson and Goodfellow 1992). These dates ranged from
AD 1460 to 1955 for two temporary habitation cave shelters,
from AD 14500 1950 for four permanenthabitation platfooms,
-and from AD 1410 to 1520 for one agricultural terrace. The
sites and features were interpreted tobe aporthern extension

of the Kona Field System.

O'Hare (inprep.) conducted inventory survey and testing
in the Kalaoa View Estates Development Project, and identified
seven sitesconsistingof3 1 features. The 31 features comprised
the following formal types: terrace, rock mound, caim, C-
shape, platform, enclosure, lava blister, and complex. The
functional categories consisted of habitation, agriculture,
boundary, trash pit and indeterminate. Qoe temporary
habitatior feature, a C-shape, was dated to AD 1280-1430
and the other prehistoric temporary kabitation, 2 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 bistorical researchonthe HELCO Keahole
Parcel projectarea. She reported that little information could
be found oa this area, specifically, and therefore she included
information from the ahupua ‘a nearKalaoa 4, aswellasmore
general information on the North Kona district. This
information includes legends, early historic accounts, land
use information and settlement patterns. Her work is presented
inAppcndixA,andisbricﬂysummaﬁzedhemwithadditional
research from other sources.

Schilt (1984) wrote that in pre-contact times, an ancient
chief, Umi-a-Liloa, used the pumerous caves in the general
vicinity of the project area as places of refuge. Cordy (1985)
identified the Kalacaareaashome ofthe highpriest, Kaluolapa,
who presided over ceremonies in Haleohiu and Kalaoa.
However, Cordy does not cite his source for this statemeat.

According to tradition, Kekaha was a region “valued by
rulingchicfs,inhabitedbyattendantchiefs,anduponoccasions
abused by warring chiefs” (Kalakaua 1973:31). During the
early 18th century there was war between Maui and Hawaii,
and the Maui people were in the Kona area and “cutdown the
trees throughout the land of Kona.” These acts of war were of

FINAL REPORT 6

nosmall consequence, for“to felltreesof suchusefulness was
considered truly inhuman” (Springer 1985:23).

During the early historical period, Menzies was in North
Konaand described theareaas*barrenandrugged” {1520:99)
althoughitisassumed thathe nevermade itto the project area
itself. Also, EHis noted the 1801 Huehue Flow from Hualalai
and how it destroyed villages, plantations, and fish-ponds
(Ellis 1963:30-31).

DmingmccmmhcleoflMB.Kalaoa4wassetaside
as Government Land (Board of Commissioners 1929). This
land, aswell asKalaoa 1-3, the lands of King Kamehameha
1M, who passed it to the government. Most of the land
between the 1000 ftand 2400 ftelevation was soonsold, 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 Soehren 1982:3).

When Handy began a study of the Hawaiian planter in
1930, there were still some taro plantations above Kalaoa
(Handy and Handy 1972:523). Several methods of dryland
planting practiced in the Kona area are described by Handy
and Handy(!972:105-109).mostofwhichinvolvedclearing
the vegetation by weeding orburning, clearing the planting
ground of stones, and mulching the ground over the planted
crops withsome type of vegetation (grass, ferns, sugarcane
tops, kukuileaves, etc.) (Thid:1 08). Thestonesthathad been
cleared from the fields were then piled into low walls or
mounds. Garden areas at Xuakini (Schilt 1984:40) were
characterized bysuch clearing piles stacked against natural
outcrops. These piles might also have acted as agricultural
features themselves, as the stones would act as mulch and
retain surface moisture (Yen 1974:5). Sweet potatoes were
grownonsimilar mounds (Ellis 1963:23), and althoughsweet
potatoes were not reported to have grown on this land
historically, they might have been grown here in prehistoric
times.

Coffee was first cultivated in the Konaareainthe 1840s.
Afterthe Great Mahele, foreignerswere allowed to own land, and
coffee plantations worked by Chinese and Hawaiian laborers
were established in the areas above Koga, at elevations above
800 f. Kelly (1971) reported that coffee was grown on 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 f, the same arez 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. In 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
[Kailuz] town™ (Bowser 1880:549). Most of the coffee in this
period was grown on large plantations. In 1889, the world
coffee market collapsed. This resulted in a shift from larpe
plantations owned by Caucasians to smaller plots that were
frequently owned and operated by Japanese immigrants,
individuals or families, who had completed their three years
of service on the sugar cane plantations (Lind n.d.:19). In
1918, a frost killed the coffee crop in Brazil and prices for
Konz coffee soared.

SETTLEMENT PATTERN

A general chronology for the North Kona area, north of
the Honokohau/Kaloko area has been presented in Donham
(1987:142-145). Donham’s chronology, which includes data
collected by Cordy {1981, 1685, 1986), Hommon (1976), and
Kirch (1980, 1985) is generally summarized here,

Initial occupation of the northern end of North Kona
occurred at Anachoomalu in ¢, AD 900 (Barrera 1971). By
AD 900 population growth in agriculturally favorable
windward environments reached the point that exploitation of
areas less favorable to agriculture (such as the northern
portion of Kona) became necessary (Kirck 1985). Initial
occupation of sites for areas environmentally similar to the
present project area dates to ¢, AD 1030, which generally
conformsto the above time scale, Kirch (1985) states that the
overall popuiation in West Hawaii appears to have been low,
and remained fairly stable, until ¢. AD 1200 (1985:288), when
asignificantincrease probably occurred. Due tothe generally
arid, rocky environment, and the lack of fresh water in the
North Kona 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'swork suggests that as the population increased in
certain parts of North Kona, substantial uninhabited buffer
zonesremained between established residential areas {Cordy
1981:173). Initial settlement of these uninhabited buffer
zones, amd probably along the entire coast aswell, began ¢ AD
1400 at Kohana-Iki and Ooma II (Cordy 1981:168). During
this period the population began to expand; itis suggested that
it pearly doubled each century between AD 1200 and 1600;
the expansion was followed by an eventual equilibrium and
finally a decline (Kirch 1985:288).

Based on cartographic evideace, Cordy suggests that a
shift from coastal to upland habitation took place during the
nineteenth century in the North Kona area (Cordy 1985:35).
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Cordy’s cartographicevidence indicated that during the Great
Mabhele (c. AD 1848), significant concentrations of Kuleana
Awards were granted in upland areas, in coatrast to coastal
areas, of North Kona (Cordy 1986:36). Claimants to these
KuleanaLands wererequired toprovide evidence of residence
onthe land orland userights. Based on the presence of upland
habitation and agricultural sites in Kealakehe that date to ¢,
AD 1511-1638 (Walker and Rosendahl 1988), it seems likely
that initial upland occupation ofKaupulehu may have occurred
by AD 1550-1650. Agricultural sites, although not dated, are
also documented for upland Kalaoa 4 (Walker and Haun
1987). Upland expansion at Ooma II has been suggested to
have begun ¢, AD 1650-1700 (Donham 1987:144)

In his study of prehistoric sites in the Ooma and Kalaoa
Ahupuaa, Cordy (1985:38) proposed that populations were
small until AD 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 afupua ‘a. The earliest dates for Kalaca
5 at that time were AD 1400 (for a temporary habitation
feature) and AD 1510 (for a permanent habitation feature).
The earliest possible date for Kalaoa 4 was AD 1610, fora
temporary habitation feature, and AD 1680, for a petmanent
habitation feature, All of these dates were obtained from
coastal sites. One radiocarbon date of AD 1645-1950 was
recorded from a hearthina habitation feature at Kealekehe by
Hammatt (Hammattetal, 1987). Datesrecorded for babitation
sites in the Kahaluu area (Shun and Walker 1984) indicated
that the Kona Field System in this area was established by

1420-1660.

IMPLICATIONS FOR
THE CURRENT PROJECT

Expectations for the current project were formulated
based on previous archaeological research and historic
documentation, A variety of sitetypes have beenidentified in
the Barren Zone defined by Cordy (1985). Within the vicinity
of the current project, these site types include shelter caves
and modified lava-tube sinks, low stone platforms, low-
walled shelters, large ahu, enclosures, petroglyphs, cairns,
C-shapes, platforms, terraces, trails, and “hunting blinds.”
Thus, the inventory survey was expected 1o locate prehistoric
habitation and agricultural features as well as historic
modifications to the landscape, It was also considered likely
that the lava tube system identified by Hammatt and Folk
(1980) would extend into 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 andlevelled most of the surrounding area.
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FIELD METHODS AND PROCEDURES

Thepresent pmjectwasani.uventorysm*veyand 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, Do More
than 20 m (66 ft) apart. There was very little vegetation in the
project area, and visibility was excellent. Survey transects
were flapged to insure complete coverage, using red/white
striped surveyor’s ﬂaggingiapc.'rhcappmximatelomﬁonsof
newly identified sites were plotted on a ficld copy ofa scaled
plan map of the project area, provided by the client.

All sites were described on standard PHRI site survey
record formsand were phowgraphedusingSS mm black-and-

white film (PHRX Roll Number 4206). Detailed recording of
sites included written descriptions, measurements, and plan
maps. Bach site, or the primary feature within each site
complex, was marked with pink-and-blue flagging tape, and
withanaluminum tagbearing the sitenumber, date, the letters
“PHRI," and PHRI pmjednumber(QZ—lZﬁS).Asanaidtosite
reidentification, another piece of pink-and-blue flagging
tape, inscribed with the site number, was wrapped around a
rock and placed on the sites.

All new sites were assigned PHRI temporary field
numbers prefixed with 1265~ (beginning with 1265-1). All
sites were subsequently assigned permanent State Inventory
of Historic Places” (SIHP) sits numbers (Table 2).

Table 2.
CORRELATION OF SITE NUMBERS

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

“State Inventory of Historic Places (SIHF) numbers. SIHP numbers are
Sfive-digit numbers prefixed by 50-10-27 (50=State of Hawaii; 1 0=Island
of Hawaii; 27=USGS 7.3" series qua

d map ["Keahole Foint., Hawalii"]).
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DISCUSSION

Fowsitﬁ.wimsevenoomponentfcam.wereidmﬁﬁed
in the project area. Also, a modern house, which is occupied,
is situated outside the project arez on its western border. The
Jocations of the sites are shown in Figure 2. The features and
sites are described below. Sites copsisting of more than cac
feature were considered complexes. All sites and features
were pahochoe excavations that probably functioned as
quarries. A summary of identified sites and features is
preseated in Table 3.

The projectarea contained an abundance ofrecenttrash,
coasisting of broken dishes, plastics, toys, metal, automobile
tires, styrofoam, beer bottles, and other items, which maybe
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 ofthe pahochoe blistersncar the
house were filled with trash. At the northend of project area,
14.40 m north of the electrical facility and20.0meast of the dirt
mad,wasacoucentmﬁonofcightopihi shellsontop of recent
bulldozer push. .

SITE DESCRIPTIONS

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

SITE TYPE: Pahoehoe Excavation

TOPOGRAPHY: Very gently sloping pahochoe flows; ex-
posed outcrops are commaon in the area.

VEGETATION: Fountain grass, nom, koa-haole, ‘ilima,
plumeria, palm, unknown shrub.

CONDITION: Good

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Quarry

DIMENSIONS: 3.68 m by 2.53 m by 0.45m

DESCRIPTION: Pahoehoe blocks bave beea broken out
of a pahoehoe outcrop to form 2 small, shallow, amor-
phous blister. The excavated blocks (c. 0.10 to 0.40 m
diameter each) are lying along the cast 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 Tentative CRM Value Field Work
Site/Feature Site/Feature Functional Mode Assess. Tasks
Number Type Interpretation R I C DR SC EX
18076 Pahoehoe Excavation Quarry M L L - - -
18077 Complex (2) Quarry M L L - - -
A Pahoeboe Excavation
B Pahoehoe Excavation
18078 Pahoehoe Excavation Quarry M L L - - -
18079 Complex (3) Quarry ML L - - -
A Pshoehoe Excavation.
B Pahoeboe Excavation
C Pahoehoe Excavation
Caultural Resource Management Value Mode 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 = sutface collections,

EX = limited excavations.
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TOPOGRAPHY: Very gently sloping pahoehoe flows. Ex-
outcrops are common in the act2.

VEGETATION: Fountain grass, noni, koa-haole, ‘ilima,
plumeria, coconut palm, unidentified shrub. :

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLEAGE: Prehistoric

FUNCTIONAL INTERPRETATTON: Quarry

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

DESCRIPTION: Thesite complex consists of twopaboehoe

excavations.

FEATURE A: Pahochoe Excavation

FUNCTION: Quarty  *

DIMENSIONS: 1.50 m by 1.60 m by 0.19 - 0.45m

DESCRIPTION: Pahochoe blocks have been broken outof
pahoehoe outcrop to form a small, shallow, oval blister.
The excavated blocks (¢. 020 to 0.45 m diameter each)
are lying around the excavation_ Fegturc A is connected

to Feature B by a strip of pahochoe

FEATURE B: Pahochoe Excavation

FUNCTION: Quarry

DIMENSIONS: 1.70 m by 1.70 m by 021- 0.44m

DESCRIPTION: Pahoehoe blocks haw been broken out of
pahoehoe outcrop to form 2 small, shallow, circular
blister. The excavated blocks (. 0.15 to 0.35 m diameter
each) are lying around the excavation.

SITE NO: State: 18078 PHRI: 12653

SITE TYPE: Pahochoe Excavation

TOPOGRAPHY: Very gently sloping pahochoe flows. Ex-
posed outcrops are common in the area.

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

CONDITION: Poor to fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Quasry

DIMENSIONS: 7.0 m by 2.0 m

DESCRIPTION: Pahoehoe blocks have beeat broken out of
a pahoehoe outcrop to form a long, narrow, shallow
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blister. The excavated blocks (. 0.6 to 0.4 m diameter
each) are lying around the excavation.

SITE NO: State: 18079 PHRI: 1265-4

SITE TYPE: Complex (3 Features)

TOPOGRAPHY: Very geatly sloping pahochoe flows. Ex-

outcrops are common in, the area.

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

CONDITION: Fair

INTEGRITY: Unaltered

PROBABLE AGE: Prehistoric

FUNCTIONAL INTERPRETATION: Quarry

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

DESCRIPTION: Thesite complexconsistsofthree pahochoe
excavations.

FEATURE A: Pahoehoe Excavation

FUNCTION: Quary

DIMENSIONS: 3.10 m by 1.70 m. by 0.45m

DESCRIPTION: Pahoehoe blocks have been broken out of
apahochoeoutcropto form anoval, shallowblister. Some
of the excavated blocks(c. 0.10 t0 0.40 m diametereach)
are piled two-courses highalongthcwu:tandnorthcdgc
of the excavation, while other blocks arelying around the
excavation.

FEATURE B: Pahochoe Excavation

FUNCTION: Quarry

DIMENSIONS: 1.4m by 1.0m by 0.4m

DESCRIPTION: Pahoehoe blocks have been broken outof
a pahoehoe outcrop to form a circular, shallow blister.
The excavated blocks (c. 0.1t0 0.3 m diameter each) are
lying around the excavation.

FEATURE C: Pahoehoe Excavation

FUNCTION: Quarry

DIMENSIONS: 2.5 m by 2.0 m by 0.3 m

DESCRIPTION: Pahochoe blockshave been broken outof
a pahoehoe 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

Foursites, with seven component features, were identified
in the project area. Feature types at the sites were limited to
pahochoe excavations, which were interpreted as quarry
areas. These site types bave notbeen previously documented
in Kalaca, although they are ubiquitous elsewhere in Kona,
e.g., Kealekehe (O'hare, in prep.). How these quarry areas
may have functioned is discussed here in the context of the
larger scttlement pattern.

Rosendahl (1973) has discussed the implications of
barren-zone archaeological remains forunderstanding patterns
ofaboriginalHawaiiansculemcnt,partimdarlyinﬂm desolate
sedionometthacxtending&omKailuawAnaehoomalu.
Whﬂedisambnhasconcenuatedonﬂmnahneofbm—
zone residential occupation, the relationships between the
coastal and upland occupation components are Jess well
defined.

According to Rosendahl, the areaofaboriginal Hawaiian
occupation can be divided into three principal zones: (2) 2
very narrow and arid coastal zone associated with the
exploitation of marine resources, (b) 2 sloping, bamren
intermediate zone of recent volcanics, almost devoid of soil
or vegetation, and (c) an upland 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 of larger, natural cave features by peopleengaged
in various coastal zone marine exploitation activities. Other
possible minor forms of 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 manufacturing
areas (such as those found in South Kohala), was apparent
within the North Kona barren zone, according to Rosendahl
(1973:66). All evideace encountered was related to activities
within the adjacent coastal or upland zopes.

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

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

Much of the ethnohistoric and ethnographic information
for North Kona refers to the area between Kailuza and
Honaunau; the area between Kailua and Anashoomalu is
similar, althoughhaethccoastalpotﬁonwasmorebamnand
had several fishponds, the upland portion was probably less
densely populated, and is separated from the coast by amoce
extensive barren zone with more recent volcanic remains.
During the historic pesiod, mosttravel between Kawaihae and
Kaﬂuawasbywa.ﬁ:nanddﬁsmappamtlythcmdming
the prehistoric period, as well (Rosendahl 1973).

The ethnohistoric and ethnographic sources offer almost
no information on the relationship of the coastal and upland
occupation components, butitcanbe assurned thata principal
aspectofsuchrelationships would have involved the exchange
of marine resources for agricultural resources. This was the
usual pattern of aboriginal Havwraiian social and economic
interaction and integration (see Rosendabl 1972:7:462-469).
"This model has been called the ‘ili- ‘ohana model. A segment
of the larger zhupua‘a, the ‘ili wasa land section extending
mauka from the coastal waters and strand area through the
agricultural lands and into the forest, The ‘ohana was the
extended family group which occupied the ‘ifi in dispersed,
permanent residential units. This socio-economic model
emphasized patterns of reciprocal exchange, of both
subsistence products and other goods and services, between
the ‘chana members who lived on the coast and those who
lived in the uplands. This validity of this model, however, 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 evidence the movement of
pcoplc,andprcwmablygoods.bctwccnthccoastanduplands.
The findings in the current project do not support this
hypothesis because no trail or temporary habitations were
lowted.'rhis,howevcr.wasductothcmmﬂsimofthc
project area and to the recent modifications to it.

Evideace from the current project (i.e. the pahochoe
excavations), indicates that the barren zone may also have
beenthe sitzofqua.tﬁesthatmppliedma.tcrialsmchasscoﬁa
(which was utilized in the manufacture of abrading tools),
andfor extracting basalt and volcanic glass products that were
utilized as cutting implements, The excavations may bave
been usedtocreate depressions forplanting orwater catchment.
Further, the stones removed from the excavation may have
been used as building materials. Thus, palioehoe excavations
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may have served a variety of purposes. The pahoeboe
excavations in the current project, however, appear to have
been prospect pits rather than productive quarries. Perhaps,
as Rosendzhl suggests (1973:65), the type of lava in this
area didnot yield scoria or other usable raw materials. This
couldalsoaccount forthe lack of pahoehoe excavations inthe
general vicinity.

It scems likely that the pahoehoe excavations are related
to periods of prehistoric occupation, rather than the historic
period, based on the presence of habitation and refuge caves
in the arca 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 possible that during times of conflict,
particularly during the late prehistoric, the exchange of
materials such as volcanic glass and-scoria was restricted,
forcing people to seek 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 sigpificance assessments and recommended
géneral treatments for all identified sites are summarized in
Table 4. Significance categories used in the site evaluation
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process are based on the National Register criteria for
evaluation,asoutlinedinthe Code of Federal Regulations 36
CFRPart60).'I‘th—IawaiiStarcI—EsmﬁcPrﬁmﬁmDivision
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 asoncs which “have yielded, or
may be likely to yield, information important in prehistory or

significant resources as those
«_ which embody the distinctive characteristics of a type,
period, or method of construction...or that represent a
and distinguishable entity whose components
may lack individual distinction.”

_ Sites with potential cultural significance (Category C)
are evaluated under guidelines prepared by the Advisory
Councilonl-ﬁstoricPr&crvaﬁon(ACHP).cnﬁtlchuidcﬁms
for Copsideration 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 system. A traditional cultural value is a cultural
value that has historical depth.” The guidelines further
specify that “[a] property need not have been in copsistent
use since antiquity by a cultural system in order to have
traditional cultural value.”

Table 4.

SUMMARY OF GENERAL SIGNIFICANCE ASSESSMENTS
AND RECOMMENDED GENERAL TREATMENTS

Recommended Treatment

SIHP Significance Category.

Site Number A X B C FDC NFW PID PAX
18076 - + - - - + - -
18077 - + - - - + - -
18078 - + - - - + - -

- + - - - + - -

[t Pl

(0]

data collection necessary (CRMvalue mode assessment = scientlfic research value)

Recommended General Treatments:
EDC=Further data collection necessary (fiother survey and testing, and possibly subsequent data recovery/mitigation exeavations)
NFW=No further work of any kind necessary, sufficient data collected, arckaeological clearance recommended, no preservation
potential (possible inclusion info landscaping suggested for consideration)
PID=Preservation with some level of interpretive development recommended (including appropriate related data recovery work) and
PAf=Preservation “as is,” with no firther work (and possible inclusion inte landscaping), or minimal firther data collection necessary

(CRM walue mode assessment = scientific research value)
1 level (CRMvalue mode assessment = interpretivevalue)
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Based on the findings of the archasological survey and
test excavation field work, the archaeological remains found
within the HELCO Keahole Parcel project arez are assessed
as significant solely focinformation content. These foursites
have been measured, mapped, described, photographed, and
plotted on a topographic map. No further work is recom-
mended for these sites, as the information. recovered is
considered sufficient.

‘To assist the client in making decisions regarding the
treatiment of rasources, the general significance of the ar-
chaeological sites identified during the cumrent survey was
also evaluated in teoms of potential research valus, interpre-
tive value, andfor cultural value (PHRI Cultural Resource
Management [CRM] value modes). Research value refers to
the potential of archasological resources for producing infor-
mation useful in the understanding of cultural history, past
lifeways, and cultural processes at the local, regional, and

14

interregional levels of organization. Interpretive valie refers
to the potential of archaeological resources for public educa-
tion and recreation. Cultural value refers to the potential of
archasological rescurces to preserve and promote cultural
and ethnic identity and values. All sites identified during the
curent project were assessed as of low significance for
research value, interpretive value and cultural value, CRM
assessments for individual sites are presented in Table 3.

The assessments and recommeandations presanted herte
are based on the findings of an inventory survey of the project
area, and they are subject to the limits of such surveys. There
is always the possibility, however remote, that potentially
sipnificant, unidentified surface and subsurface cultural re-
mains will be encountered in the course of further archaso-
logical investigations or subsequent development activities.
In such situations, archaeological consultation should be
sought immediataly.
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Historical informationonKalaoaAhupua‘a, inwhich the
project area is situated, is extremely limited. For this reason,
information concerning ahupua 4 pear Kalaca 4 as well as
more general information on the North Kona district are

included within this report. The information p

here

includes legends, early historic accounts, land use informa-

tion, and settlement pattexns.

pua‘aissaidtobenmnedforlcalaoal’u‘umoi,
ﬁmrompalaoa.themothaofthcﬁddlingapertxalapan&
'I'hﬂnamel(ala.oalitemllyu-anslaHas“thcchokzr (asastick
for catching eels)” (Pukui etal 1974:75)-

The entire portion of North Kona which lies between
Honokohau (sometimes referred to as Honokahau) and

Kapa!aoawasonccknownaslcckaha

(Sochrea 1963:1).

These akupua'a in Kekaba were often treated as a unpit.
Kekaha (where food does not £TOW) (ibid.)wasam:crless

land

who lived there

gave such epithets as “Kekaha wekaweka” (black Kekaha)

and “Kekaha wal ‘ole’
lava fields (ibid.).

(waterless Kekaha) to these barren

thatscctionofNordlKonafromHonokohau,northof’Kailua,
to Napu‘u (the Hills), meaning Pu‘uwaa‘awa‘a and

‘wanahulu, That section continued along the coast to
Ameho‘analu.thcbamdalyofSwthKohala(Spﬁngetl985:2).

Eliza Maguire, a resident of Hu'ehu'e at the tumn of the
century and a translator of Hawaiian legends, comments on

the terrain of this area:

Oue readily sees the great lava stretches of country,
asone travelsalong the road- 1t is no wonder that the
simple fisherfolks living along the sea-coast per-
sonified the volcano asadreadful being with super-
natural powers whose wrath bore down on them s0
much destruction, laying waste their gardens, and
filling their fish-ponds with rocks, leaving them on

a narrow strip of beach, the ocean o

o one side, aod

the lava fields on the other (Maguire 1966:5).

Pre-Contact History

Two legendsrelevant to the project area were found. One
legend about the North Kona district con

cerns the god Lono,

whowas associated with life-givingrmmcessuchasrainfall:

«_the story of the origin of the Makahild rain and harvest
fastival..was to bring Lono from Kahiki, whither be returns,”
(Handy and Handy 1972:522-523). Another legend, included
in Maguire's KonaLegends (1966), concermns ashoreline pool
makad of the project area. The legend describes how a kupua
(wizard) named ‘Wawaloli entranced Malumaluiki, a beauti-
ful girl &omtheuplands.whowmetotheshorcto gatherfimu
and shelifish. He taughxhcrachant.andcvcry day when she
cametothe shore.MalumahﬁkimuldcaﬂmnthESchantand
bring him forth from his hole in the pool. Wawaloli would
emerge from thepool andmetamorphose fromaloli(seaslug)
intoaman.i‘hct\wwouldthcndemtctheenﬁredayto
lovemaking, and Malumatuiki would neglect to gather food.
Her parcntswondcredwhy she returned home tired and with
no catch to show for her time atthebmh.()ncdayhet&thcr
followed ber and witnessed the transformation of Wawaloli
and the couple’s activities. The nextday, carryinghis trapping
net, he arrived at the pool before Malumatuiki, and he called
outthe chanttobringforthWawaloli.Asmc loliemerged from
the hole in the pool, the fatherensnareditandtookittothc
kahuna Papaapoo at Hoohila. advised the fatherto
heat an imu and bake the {oli. “When the loli is dead, your
danghter will live oo, and so will all the daughters of the
familjes around bere.” 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 a oumber of archaeological reports. A passage
concerning the ancient chief Umi-a-Liloa, found in Schilt
(1984),referstothcnumetous cavesin the general vicinity of
the projectamaand indicates thatmany of them wereusedas
places of refuge:

[0 Kona, ‘Umi was said to have established craftand
professional separations....This division of labor
p:obablycamca.tatimc ofrapidpopulaﬁonincmasc
and was aimed at increasing production and work
efficiency, However, ‘Umi’sdescendants apparently
struggled without definitive success o maintain
political control over the island. In fact, traditions
dating probably from the 1500s to themid-1700stell
of the stresses and battles between opposing district
chiefs of Hawaii isiand, and Maui and the chiefs of
Teevrard Hawail Itwasprobablyduringthistimethat
many caves in ieeward Hawaii Island were exten-
sively modified to become underground places of
refuge (Schilt 1984:22).
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Cordy (1985) idertifies the Kalaoa area as that of the
high priest, Kaluolapa, who presided over cerembnies in
Halechiu 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 oft Kekaha:

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

Life has come to the Xgha lands for the Lehud
blooms are seen at sea.

“Koha Lands® refers'to Kekaha, Kona, Hawaii.
When the season for deep-sea fishing arrived, the
canoes of the expert fishermen were seen 20ing and

coming (Pukui 1983:271).

Kekaha was, and is, famous for its offshore fishing
munds.‘l‘hcnaﬁvchistorian.SamuclKamakau.writcsabout
the High Chief Umi-a-liloa fishing for aku off the coast of
Maka‘ula during the 15th century (Kamakau 1961:20). Dur-
ing the later years of his life (c. 1810), Kamehameha fre-
quently enjoyed fishing expeditions along the shores of
Kekaha (ibid:203).

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

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

Hannah Springer writes about the climate of these
Kekaha lands:

Located on the leeward side of Hawai‘i, Kekaba is
less affected by the portbeast 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 affectiog
activities in Kekaha (Springer 1985:4-5).
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Springer also notes that Robert Keakealani of
Pu‘uanahulu 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 Kona,; the
wind from Maui iscalled Ho*lua (Hoolua); and the Kuhonua
is the wind from mauka.

The fishpond of Paaiea wasalarge pond extending from,
Kaslehululu 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 furdher south often took a short cut by crossing the pood in
their canoes “thus saving time and the bard labor of paddling
agninst the Eka, a strong sea breeze from the south, and also
agaimtd:cstmngunrentﬁomlcmhoh"(Maguim 1966).

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

Three poctic sayings referring to the ‘Eka wind, men-
tioned by Robert Keakealani and Eliza Maguire, are foundin
Pukui’s “Olelo No‘eau:

Ka Makani kukulu pe‘a nui, he ‘Eka.

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

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

Kz 'Eka, makani ho ‘olale wa'a o na Kona.

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

Refers to Kona, Hawaii (ibid:182).

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

According to tradition, Kekaha was aregion “valued by
ruling chiefs, inhabited by attendant chiefs, and upon occa-
sionabused by warring chiefs” (Kalakaua 1973:31). itwas the
object of contention during the late 16th century when
Kamalalawalu, ruling chief of Maui, was at war with
Lonoikamakahiki, ruling chiefof Hawaii(Kamakau 1961:56).

am
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John Papa T'i described Kalaoa as it appeared when be
sailed past, “The geatle Eka sea breeze of the land was
blowing when the ship miledpastthelandsof the Mahaiulas,
Awalua, Haleobiu, Kalaoas, Hoona,onto Oomas, iki
Kaloko, Honokohuas, andelahcke,thenaroundthe capeof
Hiiakanoholae, which was two long points of land. At firstit
secmedthatthcsctwowcrethconly jutting poiats of land, but
ﬁacnmotewemsecn,ﬁwndingasfaraslcapalﬂua” (1973:110).

william Eliis, during his around-the-island journey in
1823, noted the existing conditionof the North Konaarea, and
also the extensive destruction by Hualalai's 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
present coast...Stones walls, trecs, and houses, all gave way
before it; even large mass or rocks ofhard ancientlava, when
surrounded by the fiery streamn, soonsplitinto gmall fragments,
andﬁllinginmhcbumingmass, tomeltagain,asbome
by it down the mountain's side” (Ellis 1963:30-31).

1n 1840, Wilkes, an explorer with the American Expedi-
tion, made a few observations about this area:

__.aconsiderabletrade iskeptup between the south
and porth end of this district. The inhabitants of
the barren portion of the latter ar¢ principally
occupied in fi ishing and the manpufacture of salt,
which articles are bartered with those who live in
the more fertile regions of the south, for food and
clothing (Witkes 1845:9 1.

Evidence of this salt manufacture is still seen along the
coast in the numerous basait and concreté salt pans.

APPENDIXA A-3

From Kibolo the road southwards is rough and
laborious.Pcrpcnmluaveuingoverlavais veryhard
upon our horses, and it is impossible to travel faster
thanthe slowestwalk. Onthe road we met with some
awful chasms of unknown depth: and numbexless
cracks and fissures in the lava (Bowses 1880:93).

manyhundrcdsquarcmiles of country lying waste
for want of enterprise on the part of its owners.

belonging
yield splendid cxops upon the bare lava. Feros it is
potso surprisingto see,fortheywillgminallsons
of rocky situations, put the luxuriance of their
growth is wonderful. In many places you may se¢
them growing to the height of five-and-twenty fect-
The ferns, except the variety which yields the pulu,
are ooly food to look at, forif there is an edible ferm
here, as in New Zealand, the natives have had too
raany other more tempting fruits of the soil at band
1o think of turning it toaccount. But the fruitsThave
just alluded to cught to be worth something if any
one would but try to utilize them.Theyarcso finein
quality and grow in such profusion that i feel sure
some enterprising person will yet make a fortuoe by
being the first to ura them to account (ibid.).

Land Tenure

During the Great Mahele of 1848 Kalaoa 4 was setaside
as Government Land (Board of Commissioness 1929). This
jand and Kalaoa 1-3 were the lands ofKingKamehamcham.
who passedittotbe government. Mostofthe land between the
1,000 frand 2,400 £t elevation was soon sold, and a series of

ts was issued in these ahupua’a from 1852 to 1864.
Typically sold in lots of c. S0 acres, most of them were
agricultural parcels (Cordy 1985:6 and Soehren 1982:3).
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Agriculture

The introduction of foreign plants and animals has
changed cultivation and land use drastically in the Kona area
and throughout the Hawaiian chain. Handytellsusthat in the
Kona area, where the rain for taro planting is seasonal, 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 native of
Kona, gives a detailed account of methods of planting there
(ibid:43).

In 1794, Captain Vancouver introduced goats and cattle
tothe Konaarea, and for many years they were the mainstay
of industry. The 1850s saw the development of large-scale
commercial ranching and agriculture following the Mahele
and an 1850 law permitting foreigners to own land. Coffes,
grazing land, and sugar cane gradually replaced traditional
subsistence crops such as taro and ‘uale. Chinese and Hawai-
ian Jabor wasused 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). Tobacco was not grown in the present project area,
however, because of a lack of soil. Figure 1isamap showing
the project area vicinity as it appeared in 1888,

Land Settlement Patterns

The Kalaoa area has 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 effectively wiped out the coastal settle-
ments in Kalaoa. According to Schmitt, the population de-
creased from 300,000 to 145,000 between £778 and 1819, a
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 larre population, in the hundreds, and the reason for the
“scarcity of remains™ was that they were destroyed by man,
cattle, and storms; were not discarnible in sand areas; orwere
a short distance inland. Ching (1971) agrees, saying that
legends suppest “[a] large population for the lands zbove the
study area” (North Kona). He believes the trailsin the Kalaoa
area sugpested inland permanent settlement in Kalaoa. He
also argues that fishponds, fishing grounds, and the large
number of archaeological sites, refuge caves, and kolug slides
in the North Kona area suggest a land of no little worth (ibid.).
Cordyarpues that population was always low, that the number

APPENDIXA A4

of sites isnot unusual for 400 years of occupation, andthat the
area contained only small villages of fishermen in 2 harsh
environment. Counts of permanent house sites and conver-
siontopopulation estimates (Cordy 1987:244-5) indicata that
the combined population of OGoma 1 and 2 and Kalsoa 4 and
5 never consisted of more than 102 people, and was at a
maximum between ¢. 1750-1780. The pepulation in North
Kona declined to 1,753 in 1890 and then increased 0 3,319
in 1900 (Schmitt 1977:13).

By 1866, most of the land flanking the Mamalahoa
Highway had been sold (Soehren 1985). All the early grants
had frontage on the “alaloa mauka” or upper belt road, now
known as the Mamalahoa Highway, which les at about the
1,700 ft elevation. Another road at about the 1,100 ft
clevation, the Alanui Kauila, served the lower ends of these
grants (ibid.). Soehren notes that these arterial roads “con-
nected the upland farm lots of the various ahupua’a with
one another, with the port and urban center at Kailua and
with the rest of the island” (ibid.). Porticns 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 Kauhini. 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 trans-
port people and produce between the upland agncultural
and the coastal habitation zones.

Shortly after World War I, a jeep trail was bulldozed
from Mamalahoa Highway to the shore near Keahole Point
{Sochren 1985). The upper portion of this road followed the
Alagui Kauhini past private farm lands to the state land below
(ibid.). Over the years, the trail was maintained by periodic
bulldozing until the Queen Kashumanu 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 Subdivision has deval-
oped much of that area. The intermediate zones are slowly
becoming developed as part of the industrial and residential
areas which have been expanding out of Kailua. No perma-
pent human habitation was ever reestablished on the coast
since the 1301 lava flow inundated much of the area The
coastal area is now home to the Keahole Airport and OTEC,
the Natural Energy Laboratory of Hawali,
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Figure B-1. Site 18076, Pahochoe Excavation
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Lomaine R. Inouye
Mayor

Norman K. Hayashi
Director

. Tad Nagasako
P lannll‘lg Depar tment Deputy Director

County of Hawaii » 25 Aupuni Strect, Room 109 « Hilo, Hawaii 96720 » (808) 961-8288

August 7, 1992

Mr, Mark N. Garrity, Planner
CHZ2M Hill

1585 Kapiolani Blvd., Suite 1312
Honolulu, HI 96814-4530

Dear Mr. Garrity:

SMA Boundary IXInguiry
TMK: 7-3-49:36

Per your request letter dated July 30, 19292, this is to
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 e i o e S E <

PRt R
- . P
- E ;.
- - . P
e . ./ / . . Y | -
L e

NGRMAN K. HAYASHT
‘Planning Director

AK:1lm
6121D

Xc: West Hawaii Office




	1992 COMPLETED 205.pdf
	1992-12-23-HA-FEA-KEAHOLE-GEN-STN-METEOROLOGICAL-TWR-INSTALL.pdf

