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FOREWORD

This Environmental Impact Statement has been prepared to disclose
information on the proposed Kahuku Agricultural Park (sometimes
hereinafter referred to as "KAP"), situated in Kahuku, on the Island of
Qahu, and more particularly described in Figure 1.

The preparation of this document is pursuant to Hawaii Revised Statutes,
Chapter 343, Environmental Quality Commission and Environmental Impact
Statements, and the Environmental Quality Commission Rules and
Regulations. Any project that involves State lands or funds is subject
to HRS Chapter 343.
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SUMMARY

PROPOSED PROJECT Kahuku Agricultural Park

PROPOSING AGENCY  Department of Agriculture
State of Hawaii

PROJECT LOCATION TMK: 5-6-05: portion 9,
5-6-06: portion 19 and
5-6-08: portion 2
Kahuku, Oahu, Hawaii

PROJECT DESCRIPTION

The State Department of Agriculture proposes to develop approximately 210
acres of a 5b55-acre parcel of land leased from Campbell Estate. There
will be approximately sixteen 10-acre farm lots for truck crops and
orchards, and eight 5-acre lots for nursery operations.

Access to the Agricultural Park will be provided off of Kamehameha
Highway via a 26-foot wide access road. A limited access maintenance
road will service the proposed 0.1 million galion water tank.

Irrigation water will be provided from an existing source known as the
Pump Number 1 source. It is estimated that about 0.98 million gallons of
irrigation water will be required daily. Conditions of the master lease
restfacg residential dwellings and therefore potable water will not be
provided.

Surface run-off from the Agricultural Park will be controlled by a series
of drainage basins.

Total capital cost is estimated to be $3.18 million and the annual
operations and maintenance cost will be approximately $93,900 per year.

The Department of Land and Natural Resources will be responsible for the
administration of the Agricuitural Park as well as the maintenance of the
water system.

The tenant farmers will be organized into a Tenants' Association. The
association will be responsible for the maintenance of the access roads
and drainage system.

DESCRIPTION OF EXISTING ENVIRONMENT

The proposed Kahuku Agricultural Park is located within the Kahuku area
of the Koolauloa District of the Island of Oahu, Hawaii. The soils have
been determined to be suitable for the proposed agricultural uses by the
U.S. Soil Conservation Service, the State Department of Agriculture and
the University of Hawaii, Land Study Bureau. Most of the area proposed
for development was, at one time, used for sugar cane cultivation.
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A botanical survey of the project site was conducted and three native
species were found. However, these native species are located outside of
the area proposed for development.

The James Campbell *National Wildlife Refuge is 1located about a mile
seaward of the project site. A number of endangered birds inhabit the
area and it is possible that these native species could frequent the
project site.

An archaeological survey identified three archaeologically sensitive
areas within the 555 acre parcel. These areas, however, are outside of
the areas proposed for development.

POTENTIAL IMPACTS

Ambient air quality could be impacted due to increased agricultural
activities. Abnormal wind conditions could carry fugitive dust, odors or
other airborne particies to nearby residences. Commonly applied farming
practices and prevailing tradewinds, however, should minimize this impact.

Surface run-off from the Agricultural Park could carry agricultural
chemicals and sediments to downstream areas 1ike the wildlife refuge.
The proposed drainage system will be designed such that existing flooding
problems will not be aggravated. Chemicals used within the Agricultural
Park will be applied in accordance with accepted agricultural practices.

ALTERNATIVES

A number of alternatives were considered including various agricultural
uses, like livestock and aquaculture, and various improvement
alternatives for the water, roadway and drainage systems. Due to
economic and environmental considerations, these alternatives were
considered less feasible than the proposed project.

UNRESOLVED ISSUES

Potential contamination of the wildlife refuge from chemicals used by
surrounding agricultural operations remains on unresolved issue. Also,
current flooding and siltation problems in the low-lying areas are not
expected to be eliminated or reduced. The proposed drainage system is
designed to accommodate any additional surface run-off generated within
the project site.
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I.

INTRODUCTION

A.

B.

Background

The State Agricultural Park program was established by the State
Legisiature in 1972 to promote the development of diversified
agriculture by providing appropriately sized agricultural lots
at reasonable rent and long-term tenure. The intent is to aid
both established farmers expanding their operations as well as
new farmers. For example, one of the purposes of the program is
to provide land security to Oahu's livestock industry, which has
been relocated many times in the past due to urban encroachment.
Another purpose is to provide room for expansion of growing
diversified agricultural industries such as flower, foliage and
nursery products.

The State desires to preserve agriculturally suited lands from
urban encroachment, and develop master plans for areas such as
Kahuku that were formerly under sugar cane cultivation and have
since ceased operations. These lands, although not presently
productive, still represent a valuable natural resource to the
State of Hawaii.

Project Location

The proposed Kahuku Agricultural Park, which consists of a total]
of approximately 555 acres (Figure 1), 4s located on the
northern portion of the Island of Oahu, between Kawela and
Malaekahana Bays, in the Koolauloa District. Kahuku Town and
existing farms form the makai boundary of the agricultural park.

Land Ownership

The land for the Kahuku Agricultural Park is presently owned by
Campbell Estate. The State of Hawaii acquired the master lease
for the project site on July 21, 1983 and will develop the
Kahuku Agricultural Park. Farm tenants will then sublease the
farm lots from the State.

Existing Land Uses

In the past, Kahuku Sugar Plantation cultivated sugar cane over
much of the project site and the surrounding lands. When the
sugar mill ceased operations in late 1971, some of the cane
fields were converted to truck crops and orchards., The
remainder of the cane fields were abandoned and have since been
overgrown with vegetation.

Today, only a fraction of the surrounding area mauka of

Kamehameha  Highway s  agriculturally or aquaculturally
productive {Figure 2). Most of this study area remains vacant.

I-1



Amorient Aquaculture International, Inc. which Ileases the
largest area within the vicinity of the project site, has about
450 acres cultivated in feed corn. This represents almost
one-third of the total area mauka of the highway Teased by
Amorient. The Kahuku Agriculture Company,
total acreage, has about 200 acres or app
of their leased 1lands planted in orchards
fruit processing plant that produces froz
export is also operated by Kahuku Agriculture Company. The
Kahuku Farmers Association has about 175
truck crops and orchards which represents about two-thirds of
their leased area. The 50 acres of land leased by the Smith
Prawn Farm are entirely developed in aquaponds,
13 acres, of the area leased by T. Nakamura are cul
acres leased by M. Pacheco are used for cattle raising. Farming
operations within the study area and acreages are

Figure 1 and Table 1.

Table 1

STUDY AREA LANDS
Kahuku Agricultural Park

Tenant Tax Map Key

Amorient Aquaculture 5-6-05: 1, 2, 5, 7 and

Int. Inc. 5-7-01:21

Kahuku Agriculture 5-6-06: por. 4, por. 6 and

Company 5-6-07: 3, 4

Kahuku Farmers 5-6-05: por. 9 and

Association 5-6-06: por. 6

Smith Prawn Farm 5-6-06: por. 6

T. Nakamura 5-6-06: por. 6

M. Pacheco 5-6-06: por. 6

Kahuku Agricultural 5-6-05: por. 9,

Park 5-6-06: por. 19 and
5-6-08: por. 2

TOTAL
* Campbell Estate, March 1981
** The U.S. Army subleases a portion of these lands.
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Other land uses outside of the study area include the U.S.
military which conducts training exercises in the mountainous
region to the south. The Turtle Bay Hilton Resort, Kahuku Town,
several aquaculture operations, and a wildlife refuge are
located north of the project site.

E. Project Demand
The Department of Agriculture has compiled a list of prospective
tenants for the Kahuku Agricultural Park. Table 2 presents a
breakdown of this 1ist by land use and provides some indication
of the minimum lot size desired by the applicants. There is
substantial demand in the land use categories for which the
proposed project will be developed. The recommended Jot sizes
are as follows: truck crops (minimum 10 acres); orchards
(minimum 10 acres); nursery (minimum 5 acres).
Table 2
INTEREST FORM DATA
Oahu Acreage per Farm
Land Use Location Unspecified Kahuku Total* Min. Max.
Truck Farm 14 45 59 5 100
Nursery 7 13 20 5 20
Orchids 4 3 7 2 10
Orchard 5 11 16 5 15
Swine 6 2 8 5 10
Poultry 2 0 2 5 10
Aquaculture 0 2 2 10 100
Grazing 0 3 3 50 500
Hydroponics 0 1 1 -- 10

* Additional applications have specified a preference for other Oahu
agricultural park locations, such as Waimanalo and Waianae.
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II.

PROJECT DESCRIPTION

The Kahuku Agricultural Park (see Figure 3) will consist of 5585
acres that are not presently under cultivation. The State will
have control over the subdivision and facilities development of the
Agricultural Park. Future plans of the present tenants within the
2,815 acre study area surrounding the project site have been
considered in the preparation of the overal] land use plan for the
Kahuku Agricultural Park.

A.

Land Use Plan

The northern portion and the central valley of Kahuku
Agricultural Park adjacent to the Kahuku Farmers Association
land, has been designated for truck and orchard crops. This
area is about 160 acres, and is classified as prime
agricultural land with less than 10 percent slopes. Lot size
will be approximately 10 acres. The proposed crops are
compatible with the adjacent Kahuku Farmers Association uses.

A narrow strip of land is designated for nursery lots on the
southwest slopes of the hill on which the BWS well site is
located. The area consists of approximately 50 acres which
will be subdivided into 5-acre nursery lots. Although these
lands are not "Prime Agricultural Lands" they are still
classified as "Other Important Agricultural Lands™, Slopes 1in
this area are more varied due to the location along the base
of the hill. Nursery operations are less dependent on 507l
conditions since most of the farms use potted plants. The
smailer lot size and use of potted plants make nursery
opfrations more adaptable to the slope conditions of the
hillside.

The western periphery of the Kahuku Agricultural Park, about
345 acres, is considered marginal development area. This area
was formerly in sugarcane cultivation, and with adequate
irrigation, could provide for future expansion. Although
these lands will not be developed, they are included in the
master lease, at very 1ittle additional cost, to preserve the
agricultural potential. Future conditions may justify the
feasiblity of developing these 1lands into productive farm
lots. For the present, however, this area will serve as a
buffer zone.

A parcel within the Kahuku Agricultural Park could be used by
the proposed Tenants Association (see page II-8) for common
elements such as Association office, storage of common
equipment or supplies, security office, well or pump site,
storage of harvested products, processing facilities, or
cooperative market area. The State DLNR would collect Tlease
rent for this parcel from the Association. The Association
could also sub-lease this parcel, or a portion of it, to an

II-1



Association member or qualified applicant. If the Association
chooses not to assume the responsibility of the common parcel,
it could revert back to the State for lease to a qualified
applicant.

Pursuant to the terms of the State's master 1lease with
Campbe11 Estate, no residential dwellings will be permitted in
the agricultural park except for security purposes.

Proposed Improvements

The improvements proposed for the Kahuku Agricultural Park
include roads, drainage facilities, water system, and
electrical and telephone service. The following sections
discuss the proposed improvements in greater detail.

1. Roadway Improvements

The proposed road system, shown in Figure 3, utilizes and
improves, to the extent practicable, the existing road
system 1in the Kahuku Agricultural Park. Access from
Kamehameha Highway will be limited to one location, to
optimize safety and security. The proposed road system
consists of approximately 11,700 linear feet of access
roags and approximately 2,500 linear feet of maintenance
road.

Access roads will provide for two-way traffic on two
lanes of crushed coral pavement 26 feet wide (see Figure
4). The maintenance road will be a single lane A.C.
paved road within a 15-foot right-of-way. It will be
used to service the proposed 0.1 mg concrete reservoir
and access will be 1limited to authorized maintenance
personnel.

The initial capital cost for road construction is
estimated to be $1.38 million. It is estimated that
maintenance cost will be approximately $4,000 annually.

2. Drainage Improvements

The U.S. Department of Agriculture Soil Conservation
Service's method for computing peak discharges was
applied to the drainage basin in which the Kahuku
Agricultural Park is 1located. The peak discharge for
this drainage basin at Kamehameha Highway for a 50-year,
6-hour design storm was calculated to be 2,180 cubic feet
per second (cfs) for existing land use conditions, and
2,230 cfs for land use conditions proposed for the Kahuku
Agricultural Park. This increase in peak discharge of 2%
should, however, be- reduced due to the increased

I1-2
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3.

detention times resulting from the siitation basins to be
constructed. Therefore, the proposed agricultural uses
are not anticipated to increase the peak discharge for
the drainage basin.

Additional drainage improvements over and beyond the
existing drainage works would be limited to 15,400 linear
feet of drainage ditches and five {5) roadway culverts in
the Kahuku Agricultural Park (Figure 3). In-place costs
for the ditches and culverts are $385,000 and $52,500,
respectively. Additionally, drainage courses must be
properly maintained to prevent ponding and flooding.

Four (4) siltation basins (Figure 3) are proposed to
minimize silt deposition along Kamehameha Highway where
flooding generally occurs. Minimizing silt in storm
runoff will help to maintain the water quality of Kii
Pond, which is the destination of runoff generated in the
Kahuku Agricultural Park prior to discharge into the
ocean. The four siltation basins are estimated to cost
$87,600. Total cost of all drainage related improvements
is estimated to be $0.53 million.

Estimated cost for maintaining the drainage system is
approximately $6,900 annually.

Water System

The proposed water system (Figure 5) is designed to meet
a demand of 0.98 mgd. This demand 1is based on
consumption rates of 6,000 gallons/acre/day for nursery
use and 4,000 gallons/acre/day for truck and orchard crop
use. These maximum daily rates are considered reasonable
for the Kahuku area based on the Kahuku Farmers
Association's existing consumption rate of 4,343
gallons/acre/day for truck crops and orchard
cultivation. The irrigation system shall provide a
minimum pressure of 20 psi to allow for both sprinkler
and drip dirrigation methods. Potable water will not be
provided due to the 1lease restrictions prohibiting
dwelling units.

The Pump No. 1 source supplied an average of 3.8 mgd and
a maximum of 6.1 mgd of dirrigation water to the Kahuku
Sugar Plantation. In 1971, the plantation closed down
and the Pump No. 1 source was used to provide about 0.9
mgd for domestic consumption to Kahuku Town, and about
0.8 mgd for dirrigation to the Kahuku Farmers
Association. In 1983 domestic use of Pump No. 1 was
discontinued since the Board of Water Supply installed a
new well to serve Kahuku Town. The combined withdrawal
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of the proposed agricultural park (0.98 mgd)} and the
existing users (0.8 mgd) s well below the 3.8 mgd
historical average withdrawal from the Pump No. 1 source.

Water quality at Pump No. 1 has never posed any
significant problem. As mentioned in the preceding
paragraph, water from this source was at one time used
for domestic supply. Tests on water samples taken during
this domestic use period are included in Appendix C of
this report. During the operation of the sugar
plantation, water from Pump No. 1 was used to dilute
brackish water from other sources, to be used for
irrigation.

The well at the Pump No. 1 site was selected as the water
source for the irrigation system. The selection was
based on an inventory and evaluation of existing sources
with respect to capacity, water quality and location. In
addition, the feasibility of new source development was
also considered in the source selection process.
Improvements proposed at the Pump No. 1 site include the
installation of two new vertical turbine pumps, and the
construction of a new pump control building. Use of the
Pump No. 1 site will not affect existing operations of
the pumps servicing the Kahuku Farmers Association.

The transmission system will dnclude a total of
approximately 14,200 linear feet of pipeline installed
within the new access roadway corridors. The proposed
system will consist of approximately 3,460 feet of 8-inch
pipe and 10,740 feet of 12-inch pipe. A concrete
reservoir providing a capacity of 100,000 gallons will be
situated at the mauka-most portion of the Kahuku
Agricultural Park.

Total capital cost for the proposed system is estimated
to be $1.10 million. Annual operating and maintenance
costs for the proposed irrigation system is estimated to
be $83,000.

Sewage Improvements

There will not be any sewage treatment facilities within
the Kahuku Agricultural Park. Only individual, on-site
collection systems (i.e., holding tanks) will ‘be
permitted for occasional use by the farmers. These
systems will be privately owned and operated. Any such
systems must comply with all applicable State Department
of Health and Board of Water Supply requirements.
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5. Electrical and Telephone Systems

Provision of future electrical and telephone service to
new subscribers in the agricultural park will be
accomplished through extension of existing 1ines or by
connection to the main transmission line which runs along
Kamehameha Highway. Utility poles shared by Hawaiian
Telephone and Hawaiian Electric will follow the proposed
road system to serve individual subscribers.

The total capital costs for installing new telephone and
electrical lines are estimated to be $170,000 if all lots
were to be served. However, this cost may be reduced
since the Hawaiian Electric Company provides for a credit
of roughly 60 months' revenue towards the initial capital
cost.

6. Cost Summary
The total estimated capital cost for the proposed
jmprovements is approximately $3.18 million, with an
annual operations and maintenance cost of about $93,900
per year. The following table shows the summary of costs
for the agricultural park improvements.
Table 3

COST SUMMARY

Improvements Capital Cost 0 & M Costs
Roads $1.38 million $ 4,000
Drainage 0.53 6,900
Water 1.10 83,000
Elec./Tele. 0.17 -
TOTAL $3.18 million $93,900

Tenant Selection

The State Department of Land and Natural Resources, will lease
the newly developed farmlots to qualified farmers.
Prospective tenants will be screened, with lessees to be
selected from the Tlist of qualified applicants in accordance
with procedures established by the Board of Land and Natural
Resources in consultation with the Department of Agriculture.
The leases will be monitored by the Department of Land and
Natural Resources.
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Applications are scored on a point system, based on the items
Tisted below:

0 Minimum qualification

0 Agricultural experience

0 Financial capability

0 New farmer or displaced farmer status

Although the selection method may vary from project to
project, usually the applicant scoring the highest total
points is given the first choice of the available lots, the
applicant with the next highest number of points is given the
second choice, and so on. This sequence of selection is
repeated until all available lots are disposed.

To meet the minimum qualification, applicants must satisfy one
of the requirements under 1 or 2 as well as 3 and 4 below:

1. Applicant shall be a Bona Fide Farmer who:

a. Has not less than two year's experience as a
fuli-time farmer; or

b. Was an owner-operator of an established farm
conducting a substantial farming operation and who
has for a substantial period of his life resided on
a farm or depended on a farm income for his
Tivelihood: or

c. Has been a farm tenant or farm laborer or other
individual who has for the two years last preceding
his application obtained the major portion of his
income from farming operations; or

d. Has a college degree in agriculture; or

e. By reason of ability, experience and training as a
vocational trainee, is likely to successfully
operate a farm; or

f. Has qualified for and received a commitment for a
loan under the Bankhead-Jones Farm Tenant Act, as
amended, for the acquisition of a farm; or

g. Is displaced from employment 4in an agricultural
production enterprise; or

h. Is a member of the Hawaii Young Farmer Association

or is a Future Farmer of America graduate with two
years training with farming projects.
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2. Or applicant shall be a New Farmer who:

a. Is a person displaced from employment in an
agricultural production enterprise; or

b. Is a college graduate or community college graduate
in agriculture; or

c. Is a member of the Hawaii Young Farmer Association;
or

d. Is a Future Farmer of America graduate with farming
projects; or

e. Is a person who has not less than two years
experience as a part-time farmer; or

f. Is a person who has been a farm tenant or farm
laborer; or

9. Other individuals who for two years last preceding
the application obtained the major portion of their
income from farming operations, who are likely to
successfully operate a farm, and who otherwise meet
the eligibility requirements for loans under Section
155-10, Hawaii Revised Statutes.

3. And applicant shall be an adult resident of the State of
Hawaii at any time for at least three years.

4. And applicants shall be persons who are not in arrears in
the payment of taxes or other obligations to the State of
Hawaii or to any of its political subdivisions.

Other important considerations in seeking an agricultural park
lease are that the lessee must derive the major portion of his
total annual dncome from his activities on the 1land he
leases. In other words, the income produced on the
agricultural park lot must be greater than the combined total
income of all other income the lessee may have.

The Tlessee must also show financial capability and show
evidence of net liquid assets of $10,000 or more. This serves
as an indication of the sincerity of the lessee's intentions
and the lessee's ability to absorb initial “"start-up" costs.

Lease Conditions

The Kahuku Agricultural Park lands are owned by the Estate of
James Campbell. The State of Hawaii has acquired the master
lease for the property and will, in turn, sublease the farm
lots to qualified farmers.
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The term of the master lease runs for 30 years or until
termination of the Campbell Trust Estate, which may occur no
sooner than 20 years from the effective date of the lease.

According to the conditions of the master lease the property
is to be used for agriculture, excluding Tlivestock and
aquacultural operations. The annual lease rent to be paid to
Campbell Estate will be $50.00 per acre per annum for arable
land and $1.00 per acre per annum for waste Jland. An amount
equal to 10¥ of the gross annual rent due the Lessee (State)
from subleases will also be paid to Campbell Estate,
Escalation of lease rental will be based on the Consumer Price
Index, United States City Average, all items unadjusted for
seasonal variations, pubTished by the Bureau of Labor
Statistics. Sublessee's rent shall be computed on the "fair
market rental" agreed upon in writing between the State and
Campbe11 Estate, based on agricuitural use.

Each year the State must furnish Campbell Estate with a
written report of the amount of water pumped; and a complete
financial report covering lessee's operations. In addition,
the State shall, during the full term of the lease, make every
reasonable effort to wutiljze the arable lands and shall be
responsible for the maintenance of the drainageways and road.
Dwellings will be allowed for security purposes only.

Upor completion of the agricultural park, the State will
sublease the farm Tots to qualified farm tenants. The term
and conditions of the subleases will be governed by the
underlying master Jease vrom Campbell Estate.  The lease rent
will be determined by appraisal based on fair market rental,
plus a percentage of the gross earnings. The farmer must
utilize the land for agriculture and related purposes in
accordance with the schedule provided in the sublease, and
shall within a Predetermined period, attain and maintain
throughout the remainder of the Jease term a level of
agricultural operation that generates more than fifty (50)
percent of his total annual income.

Operations and Maintenance Program

Most existing State agricultural parks have roadway and water
systems that are dedicated to the County, which frees the
State and the tenant farmers of the responsibility of
maintenance. In the case of Kahuku Agriculturaj Park, the
improvements wil] not be dedicated to the County due to
conditions of the State's master lease with Campbell Estate
that require the removal or surrender of alj improvements upon
termination of the lease.
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The proposed operations and maintenance program would be run
in much the same manner as a condominium. Each of the tenants
would be a member of the Tenants' Association, with voting
rights proportionate to their share of the tota] development.

As recommended in the Development Plan for the Kahuku
Agricultural Park, the duties and responsibilities of the
proposed Tenants' Association would be as follows:

1. The Association wil] adopt a set of bylaws.

2.  The Association will be responsible for the operation and
Proper maintenance of the common elements consisting of
roads and drainage system. This can be accomplished
through joint effort of the tenants or by the hiring of
private contractors.

3. The Association will be empowered to assess an
appropriate maintenance fee from each temant to cover the
operations and maintenance costs for common utilities,
common element improvements, and miscellaneous costs.

4. The Association should serve as a vehicle for the
promotion of a cooperative effort among its members to
pool their resources in helping to solve problems
especially in the areas of marketing and field technology.

5. The Associatica will be empowered to contract a property
management agent to handle maintenance if necessary.

6. The Association will be responsible for the preparation
and distribution of a monthly financial statement,
summarizing revenues generated, and costs incurred. An
annual budget will also be prepared for the forthcoming
year.

As recommended in the Development Plan, the State Department
of Land and Natural Resources (DLNR) would have to approve of
all actions proposed by the Association. In addition, DLNR
you}dd have other duties and responsibilities which would
include:

1. DLNR is to establish criteria for tenant selection,
review all applications and select qualified tenants, in
Cooperation with the DOA.

2,  DLNR is to monitor tenant actions to ensure compliance
with the conditions of the lease. .

3. DLNR 1s to collect the sublease rent from the tenants,
and pay the master lease rent to Campbell Estate.

II-9



4. DLNR is to organize the tenants into an Association.
DLNR and DOA should have a8 non-voting representative
present at association meetings to: 1) advise; and 2) be
informed of association probiems and decisions.

5. DLNR 4s to operate and maintain the irrigation system,
which s being designed and will be constructed to
standards and specifications approved by DLNR.

Tenants who install private on-site waste holding tanks must
do so in accordance with DOH regulations. The proper
installation, operation and maintenance of the private systems
will be the responsibility of the individual tenants.
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DESCRIPTION OF THE EXISTING ENVIRONMENT
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III.

DESCRIPTION OF EXISTING ENVIRONMENT

A.

Regional

1.

Climate

The outstanding features of Hawaii's climate include mild
and equable temperatures year round, moderate humidities,
persistent northeasterly trade winds, remarkable
differences 1in rainfall within short distances, and
infrequency of severe storms.

The c¢limate in the Kahuku region is mild and generally
uniform throughout the year. The Kahuku area includes
three of the seven c¢limatic sub-regions in Hawaif,
described by Blumenstock, 1961, Climates of the States-
Hawaii. Coastal lowlands on the east and north sides are
"windward Tlowlands", where rainfall is moderate and
tradewind showers are frequent. Higher parts on the
crest of the range at the southeastern end, are "rainy
windward mountain slopes", where cloud cover s
persistent and rainfall 4is heavy throughout the year.
Higher parts at the north and west sides are "lower
leeward mountain slopes," where rainfall is greater than
on windward lowlands and generally less than on rainy
windward slopes.

d. Rainfall

Mean annual rainfall ranges from about 75 inches in
the upper elevations to about 30 inches near the
coast. The mean annual rainfall near the town of
Kahuku is 38.8 inches. Distribution of mean annual
rainfall is shown in Figure 6.

Most of the rain results from rapid cooling of warm,
moist trade-wind air -as it is orographically
1ifted. Trade-wind rainfall is heaviest near the
mountain c¢rest and decreases rapidly downslope.
This type of rainfall occurs throughout the year,
but is most frequent during the summer, when trade
winds are strongest.

According to Chang, 1962, Microclimate of Sugar
Cane, pan evaporation from a U.S. Weather Bureau
Class A pan Tlocated near the town of Kahuku at an
altitude of 25 feet is about 85 inches per year.
The mean annual rainfall and temperature at this
site 1is about 40 "inches and 750F, respectively.
There is no pan-evaporation data available for the
high-rainfall areas. According to Stearns and
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Vaksvik, 1935, Geology and Groundwater Resources of

the Island of 0ahu, Hawaii, pan evaporation has been
measured at about 18 inches per year at the
Kaukonahua Station in leeward Oahu at an altitude of
1,250 feet where the mean annual rainfall is about
185 inches.

Wind

Northeasterly tradewinds prevail throughout the
year. In general, the trades are more persistent in
summer than in winter (frequencies average 90 and 50
percent, respectively) and stronger in the afternoon
than at night. The effects of terrain on the wind
are varied and profound, so that even neighboring
localities can differ widely in their protection
from or exposure to winds from particular
directions. Winds moving over crests, around
headlands, or through saddies or narrow gorges
become stronger and more turbulent,

Throughout the coastal and lower elevations of the
Kahuku area, gentle northeasterly trades up to 14
miles per hour predominate. Wind speed and
consistency of wind increases with elevation. A
wind farm is proposed by Windfarms, Ltd. at selected
sites throughout the mountains behind of the
agricultural park, for the purpose of generating
electric energy.

Temperature

Hawaii's equable temperatures reflect the small
seasonal variation in the energy received from the
sun and the tempering effect of the surrounding
ocean. Almost everywhere in Hawaii the warmest and
coolest months differ, on the average, by only 90OF
or less. In contrast, the daily range in most areas
exceeds the seasonal range, confirming the
observation that "night time is the winter of the
tropics." Windward coasts exposed to trade wind air
off the sea have the least variation in temperature
between day and night. The average temperature
difference between day and night at Kahuku Town is
120F. The day's highest temperatures occur at
about 2 p.m., and the lowest near sunrise when air
and ground have been cooling longest. The average
annual temperature near the town of Kahuku is
750F, with an average annual relative humidity of
about 70 percent.

I11-2



.| ©.Climate and Flood Hazard

2 Kahuku

Agricultural
1> Park
T 2 — DEPARTMENT of AGRICULTURE
Scale in Feet wotarnd vy
. MC%Wm%maﬁ
[IMAA]
0
- 10 25
| i 100 Year Flood
. 500 Year Flood
L |.I-|.|] Dike Zone
- \ Isohyet (inches/year)
.I 0 \




-J

s

et

<)

X

i

!

1

3'

Population and Housing

The Agricultural Park is wholly within Census Tract (CT)
101 which includes the area between Malaekahana Bay and
Waijmea Bay. The resident population for CT 101,
according to the 1980 Census, was 4,491, with substantial
growth occurring within the census tract between 1980 and

"1979. During this period, population increased by 28

percent. Average density, or persons per acre in 1980
was 0.2, which translates to about 5 acres for each
individual. The population projection for 1985,
contained in the 1980 State of Hawaii Data Book, is 5,632
which reflects an average annual growth rate of about 2.4
percent between 1979 and 1985, considerably less than the
rate for the 1970-1979 period.

According to the 1982 State of Hawaii Data Book, Kahuku
Town encompasses a 566 acre area, with a 1980 population
of 935. The 1970 population for the same area was 917,
which indicates that although the population of the town
itself remained approximately the same over the past 10
years, the surrounding lands have experienced population
increases.

In 1980, 1,496 households were recorded and reported in
the 1982 State of Hawaii Data Book for Census Tract 101.
There were approximately 1,117 housing units in 1970,

Economics

Agriculture and tourism are the major employment
industries in Kahuku. Since the closing of Kahuku Sugar
Plantation and mill in the early 1970's, diversified
agriculture has been steadily expanding.

Tourist destination areas within the Koolauloa District,
providing major sources of employment, are the Turtle Bay
Hilton resort area, Polynesian Cultural Center, and the
Mormon Temple.

Other sources of employment include BYU-Hawaii, retail
goods and services, and government.

Geology/Hydrology

The Kahuku area includes the northern part of the Koolau
Range and its bordering coastal plain. This part of the
range is less deeply eroded than the other parts, and
except for long, narrow valleys .and c1iffs near shore, it
has retained the general shape of the volcanic dome at
its greatest stage of growth.
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The coastal plain occupies most of the area between the
shore and the steep wave-cut ¢liffs. It is widest at the
north end (1.5 miles), where it contains extensive
marshes. Isolated calcareous dunes, conspicuous in a
flat terrain, also occupy this part of the coastal
plain. Although the plain constitutes only a small part
of the Kahuku area, it includes more than half of the
agricultural land.

The principal water bearing rock is the basaltic lava
forming the Koolau Range. Numerous, nearly vertical
dikes less permeable than the lava flows are found in the
interior of the range. The dike impounded water is
referred to as high-level or dike water. Near the coast,
water levels in basaltic rock a few feet to a few tens of
feet above sea level is called basal water. Basal water
is recharged from dike water and percolation from rains
and streams.

Drainage

The Kahuku Agricultural Park site 1is drained by three
primary drainage courses as shown by Figure 7. Each
drainage basin is characterized by steep slopes in the
upper reaches and flat terrain in the lower reaches.
Drainage areas for the basins are relatively small,
ranging between 0.64 to 2.94 square miles. Most of the
agricultural park site is within the Kahuku 1 drainage
basin which has an area of about 2.94 square miles, or
1,882 acres. Other drainage basins that contribute flows
to the Jowlying plain include Kahuku 2 (1.08 sg. mi.),
and Kahuku 3 (0.64 sgq. mi.). As a result of these
characteristics, floods are typified by sharp peaks of
short duration.

There are several pnatural springs, ponds, and swampy
areas between Kawela Bay and Kahuku on the makai side of
Kamehameha Highway. The U.S. Fish and Wildlife Service
has established two units of the James Campbell National
Wildlife Refuge (see Figure 2) makai of the highway. Kii
Pond and Punamano Spring are habitat areas for a variety
of waterbirds including several native species.

The Kahuku area has experienced recurring flood problems
makai of Kamehameha Highway and over some of the mauka
area. Lower-lying areas are susceptable to flooding
because of the relative flatness of the coastal plain.
If highly concentrated rainfall over a long period occurs
in the mountainous areas, flooding may occur along the
stream beds in the lower coastal regions.
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Lowland flooding also occurs when groundwater reaches the
surface in the form of artesian springs. These springs
become part of the surface drainage system, contributing
to the already limited drainage capacity.

The tsunami inundation zone generally follows the 20-foot
elevation contour in the Laje-Hauula area. In the Kahuku
area, the potential inundation zone extends inland as
much as a half mile. The Corps of Engineers has
determined the project site is within Zone D, area of
undetermined, but possible, flood hazard, and Zone C,
area of minimal flooding.

Public Facilities
a. Education

Kahuku High and Elementary School is 1located in
Kahuku Town, less than a quarter of a mile from the
Proposed agricultural park.

b. Parks and Recreational Facilities

Various State, County, and private recreational
facilities are located within the Koolauloa
District. 7The closest facilities include the Kahuku
Golf Course (0.9 miles away), Malaekahana State
Recreational Area (1.5 miles) and Turtle Bay Hilton
Golf Course (2.3 miles).

€. Fire/Police Protectiaon

Fire protection for the Koolauloa District consists
of a permanent engine company at Hauula with two
trucks; a temporary facility at Kahuku with one

truck; and an existing engine station at Waimea with
helicopter facilities.

A new Fire/Police Station 1is planned for Kahuku
adjacent to the school complex.

There are no existing police stations in the

KooTauloa District. The closest stations serving

the region would be primarily the Kaneohe District

g:ation and secondarily, the Wahiawa District
ation.

d. Health Care

The Kahuku Community Hospital is a 26-bed facility
with  24-hour emergency service, The nearest
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hospitals outside of the Koolauloa District are
Wahiawa General Hospital and Castle Memorial in
Kailua.

A private ‘ambulance service under contract with the
City and County is stationed at the Kahuku Community
Hospital.

Transportation

1)

2)

3)

Highways

The Koolauloa District can be reachad from
Honolulu by way of the Pali or Wilsen tunnels
and Kamehameha Highway (Route 83), or through
Wahiawa via Kamehameha Highway (Routes H-1,
H-2, 99, and 83). By the former route, Kahuku
is about 32 miles from downtown Honolulu; the
distance via Wahiawa is about 40 miles,

Kamehameha Highway is the major arterial
linking Kahuku to the rest of the Island.
Between Waimea Bay and Kaaawa, Kamehameha
Highway is a two-lane highway with the paved
surface varying in width from 20 to 21 feet
situated within a 50-foot to 60-foot
right-of-way.

The State of Hawaii, Department of
Transportation, presently has no plans for
either widening the existing highway or
establishing a new highway corridor for this
region.

Harbors

The Harbors Division of the State Department of
Transportation maintains public boat harbor
facilities at Kaneohe and Haleiwa, At the
present time, no additional harbor facilities
are contemplated in the project area.

Airfields

Kahuku airfield, located west of Kahuku Town
near the northernmost point of Qahu is
privately owned and no longer functions as an
airfield. A number of aquaculture farms have
used the runway surface as a foundation for
their facilities. There are no future plans to
reopen the airfield.
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7.

Infrastructure

de.

Water System

The Kahuku area is served primarily by basal water
sources. Wells have been developed throughout the
area to provide water for irrigation and domestic
uses.

Domestic water for Kahuku Town was provided by a
private well operated by the Kahuku Housing
Corporation. Pump No. 1 was the source of this
water supply.

Since 1983, withdrawal of domestic water from Pump
No. 1 has ceased and water for Kahuku Town has been
supplied by the Board of Water Supply's (BWS) new
Kahuku Water Development Project which includes two
new deepwells and pumps, a 0.5 million gallon
reservoir, control building, and 12-inch
transmission line. This new system will ensure an
adequate supply of water for the City's Koolauloa
Housing project and Kahuku Town. Within the Kahuku
area, the Board of Water Supply has allocated 1.0
mgd of water for domestic purposes.

The existing study area dirrigation system was
originally installed and operated by the Kahuku
Plantation Company for sugarcane cultivation.
Within the Kahuku area, the Plantation's irrigation
system consisted of seven subsystems drawing from
various wells and a single surface water source.

Historically, the total draft from the irrigation
and domestic systems averaged 22 mgd, with a maximum
withdrawal of 53 mgd. The Department of Land and
Natural Resources and the Board of Water Supply have
estimated the sustainable groundwater yield of the
Kahuku subarea to be 15 mgd, and 35 mgd for the
Koolauloa Basal Aquifer.

Three major transmission systems are currently used
for irrigation purposes. These are operated and
maintained by Amorient Inc., on the west end of the
study area; Kahuku Farmers Association, near the
highway; and Kahuku Agriculture Company, on the
southeast end of the study area.
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With the exception of the Kahuku Farmers Association
pumps, water drafted by Campbell Estate lessees is
not metered. Since metered data are unavailable,
existing consumption estimates were derived using
kilowatt hour (KWH) consumption data for each pump
in use. Board of Water Supply estimates or data
provided by users were employed where KWH data or
pump data necessary to calculate consumption
estimates were unavailable. Estimates for calendar
years 1980 and 1981 were developed and are shown in
Table 4. The estimated 1980 and 1981 consumption
was 12,90 mgd and 10.45 mgd respectively.

These estimates were developed for planning purposes
only and do not reflect absolute determinations.
Accurate consumption data would require
jmplementation of a long-term metering and
monitoring program for all irrigation systems in use.

Subsequent to the preparation of Table 3, Amorient
Inc. provided updated pumpage figures. The reported
average use was 1.5, 1.4, and 1.5 mgd in 1980, 1981,
and 1982, respectively.

Sewer System

The Kahuku 3Sewage Treatment Plant is the only
municipal sewage system serving the Kahuku area.
The system is designed to handle an average daily
flow of 0.2 million gallons per day expected to be
generated by the new Koolauloa Housing Project, the
Kahuku Hospital, the Kahuku School complex and
approximately 80 users in Kahuku Town. The system
is capable of being expanded to 0.8 million galions
per day. Ultimately, effluent will be used to
irrigate the Kahuku Municipal Golf Course.

Approximately 170 households in Kahuku will continue
to utilize their present individual cesspool systems.

Electrical and Telephone Systems

Electric and telephone services are provided to the
Kahuku area by the Hawaiian Electric Company and the
Hawaiian Telephone Company through Jjointly shared
overhead 1lines. Two electrical substations, one
located mauka of Kamehameha Highway across the
Turtle Bay Hilton and the other in Kahuku Town,
provide service for domestic and agricultural needs.

I11-8

-
-



-

N

N R |

-3

i

Table 4
ESTIMATED GROUND WATER USAGE FOR THE KAHUKU AREA
1980-1981
(1) {2) (3} (4) {5}
Acres in Well # or Est. 1980 Est. 1981 Ave. Consum,
Lesses Irrigation Pump # Consum. (mgd) Consum. {mgd) (9al./acre/day)
Kahuku Farmers ' .

Association 175 1 0.69 0.83 4,343
T. Nakamura 13 8 0.11 0.13 4,800
Amorient Inc. 450 2 5.94 3.96 11,000
Kahuku Ag. Co. 200 12 1.18 1.17 5,875
Kahuku Prawns 40 12a 1.72 1.39 38,875
Amorient Aguafarms NA 15 1.262 1.262 NA
MBJ Ranch NA 6 0.41 0.14 NA
Beach Lots NA 7 0.40 . 0.33 NA
Kahuku Housing

Corp. NA 11 0.88 0.92 NA
Yurtle Bay Hilton

Golf Course NA 338 0.20b 0.20b KA
Kahuku Sugar
Mill NA 335 0.01b 0.01b NA
Kahuky Airfield NA 339 0.10b 0.10b NA
TOTALC 12.90 10.45

Notes:

a - Based on data received from Amorfent Inc.
b ~ BWS Estimates

€ = 1980 and 1981 consumption totals reviewed and determined acceptazble by BMS.
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Hawaiian Electric and Hawaiian Telephone's existing
system capacities are adequate to meet future
electrical and telephone requirements of the
Agricultural Park.

Relationship to Public Land Use Policies and Controls

The proposed project addresses a number goals, objectives
and policies stated in the Hawaii State Plan and State
Agriculture Plan.

0

State Goals

Achieve "a strong, viable economy, characterized by
stability, diversity, and growth, that enables the
fulfillment of the needs and expectations of Hawaii's
present and future generations.”

There is a high demand for affordable farm lots and
?gwdffrﬂfrs are finding it increasingly difficult to
ind land.

The Kahuku Agricultural Park will provide tenant
farmers with an economic opportunity that may not be
available in the outside market for farm lots.

Achieve "a desired physical environment, characterized
by beauty, cleanliness, quiet, stable natural systems,
and uniqueness, that enhances the mental and phys1ca1
well-being ot the people.®

Agriculture is the predominant land use in the Kahuku
area and the agricultural park will be compatible with
the surrounding area.

Achieve "physical, social, and economic well-being,
for individuals and families in Hawaii, that nourishes
a sense of community responsibility, of caring and of
participation in community life."

The economic opportunities created by the Agricultural
Park will enhance the economic well-being of not only
the farmers but also the community at-large, due to
the multiplier effect of the agricultural industry.

Objectives and Policies for the Economy-Agricultural

0

“Continued growth and development of diversified
agriculture throughout the State."
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The Kahuku Agricultural Park will create about 24 farm
lots on "Prime" agricultural lands that are presently
unused. These new farm lots will be for the purpose
of diversified agriculture.

"Foster attitudes and activities conducive to
maintaining agriculture as a major sector of Hawaii's
economy."

The agricultural park program has enhanced the role of
agriculture in the State economy. The proposed
agricultural park will work to maintain agriculture as
a major sector of the State economy.

"Promote Hawaii's agricultural products locally, on
the continental United States, and internationally.”

Many of the products that could be produced in the
Kahuku Agricultural Park have the potential to compete
in any or all of the three market arenas. Hawaii's
location and climate make it a strategic base for
international agriculture.

“Enhance agricultural growth by providing public
incentives and encouraging private initiatives."

The agricultural park program provides public
assistance to new or relocated farmers to stimulate
agricultural growth .through private endeavors.

"Assure the availability of agriculturally suitable
lands with adequate water to accommodate present and
future needs."

The proposed Kahuku Agricuiltural Park will assure the
availability of its lands for agricultural use for at
least the term of the master lease. Nearly one
million gallons of water per day will be developed for
the sole purpose of irrigation.

"Increase the attractiveness and opportunities for an
agricultural education and Tlivelihood."

The agricultural park program is designed to help the
new farmer get started. Availability of good farm
lots will encourage new farmers to remain and possibly
attract new people into the industry.

"Expand Hawaii's agricultural base by promoting growth
and development of flowers, tropical fruits and
plants, livestock, feed grains, forestry, .food crops,
aquaculture and other potential enterprises."

IT1-11



The Kahuku Agricultural Park will provide farm Tots
for truck crops, orchards and nursery operations,
thereby strengthening Hawaii's agricultural base.

"Promote economically competitive activities that
increase Hawaii's agricultural self-sufficiency."

Most of the products that will be grown in the Kahuku
Agricultural Park are presently being imported into
the State. Local production of these crops will
enhance Hawaii's agricultural self-sufficiency.

Priority Directions

o

"Assist small independent farmers in securing land and
loans."

The agricultural park program is designed to provide
small farmers with affordable land with long-term
leases.

"Continue the development of agricultural parks."

The Kahuku Agricultural Park is one of several parks
that are being or have been developed by the State.

Implementing Actions

0

"Complete agricultural park projects presently
committed.” .

The State appropriated $4.1 million in the 1983-85
biennium for on-site and off-site improvements for
agricuitural park subdivisions. An additional $2.3
million was appropriated for agricultural water
development projects in the 1983-85 biennium.

"Develop new, expanded, or improved water source and
delivery systems in support of agriculture and
aquacuiture, as needed and economically feasible.®

The Hawaii State Plan priority direction calls for
increased support for research and development of
alternative water sources. The feasibility of
acquiring and upgrading former plantation irrigation
systems should be given priority for evaluation.

The proposed Kahuku Agricultural Park is located within the
State Land Use Agricuitural District and is zoned by the
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City and County of Honolulu for Agriculture, Ag-l1. The
State of Hawaii, Board of Land and Natural Resources is
empowered to develop agricultural parks and make farm lots
available to qualified applicants.

The Hawaii Revised Statutes Sec. 171-118 states that
agricultural parks will be “exempt from all statutes,
ordinances, charter provisions, and rules and requlations
of any governmental agency relating to zoning, subdivision,
construction and building standards, provided that:

"(1) The development is situated within a State land use
agricultural district;

(2) The development does not contravene any safety
standard or tariff approved by the public utilities
commission for public utilities;

(3) The Board of Land and Natural Resources shall have
first presented the plans and specifications for the
development to the legislative body of the County
where the development s propesed, which shall have
the right to approve or disapprove the development
within forty-five days after presentment. If no
action is taken by the legislative body involved
within  forty-five days after presentment, the
development shall be deemed approved;

(4) The final plans and specifications for the development
approved by the Jegislative body of the County
involved shall constitute the zoning, building,
construction and subdivision standards for the
development. No action shall be prosecuted or
maintained against any County, 1its officials or
employees, on account of actions taken by them in
reviewing, approving or disapproving such plans and
specifications. For purposes of sections 501-85 and
302-17, the chairman of the Board of Land and Natural
Resources or the responsible County official may
certify maps and plans of lands connected with the
development as having complied with applicable laws
and ordinances relating to consolidation and
subdivision of lands, and such maps and plans shall be
accepted for registration or recordation by the 1land
court and registrar;

(5) The State shall assume the responsibility of
maintaining all roads within State  sponsored
agricultural parks,"

Project Site

Topography

The elevation of the project site ranges from about 50 feet
above sea level to nearly 600 feet at the extreme upper
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reaches of the site. The topography consists mostly of
rolling hills and gentle slopes in the areas proposed for
development. Those areas not designated for development
are steeper and not suitable for agriculture.

Soils

Soils within the Kahuky Agricultural Park have been
classified by the Soil Conservation Service Soil Survey and
include the Paumalu, Lahaina, Kaena, Haleiwa and Wajalua
series. These so0il types represent a wide range of
characteristies. The soils within the developed areas of
the agricultural park are generally in the Lahaina, Haleiwa
and Paumalu series. Erosion hazard and runoff are sTight
to moderate and slopes range from 2 to 25 percent.

Productivity ratings, as defined by the University of
Hawaii, Land Study Bureau, range from A to C with Good or
Moderate  machine tillability. The selected Crop
Productivity Ratings are generally "a* or Mp" for the
proposed crops in the Kahuku Agricultural Park.

Approximately half of the land within the project site is
classified as Prime and Other Important Agricultural Land
by the State Department of Agriculture (Figure 8). These
soils are considered suitable for sugarcane, truck crops,
archards and pastures.

The remaining lands are steeper (Figure 9) and unsuitable
for agricultural use.

Biological
a. Flora

A botanical survey of the proposed Agricultural Park
and the study area was conducted by Kenneth M. Nagata
and Winona P. Char in June 1981, to map and describe
vegetation types, to inventory the flora, and to
search for plants on the proposed list of rare and
endangered plants (Federal Register 1976, 1980). The
complete botanical survey report 1is contained in
Appendix A.

The project site vegetation is largely secondary and
dominated by two species - sugarcane and haole koa.
The extensive sugarcane fields, which once dominated
the 1landscape, have been abandoned and are being
replaced by thickets of haole koa. Few other species
are found in these thickets. Other species commonly
found in the uplands are Christmas berry, guava and

11I-14
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ironwood. Common forbs include the ubiquitous Bidens
pilosa var. minor, huehue-haole, sourgrass, paragrass,
and vervain (Stachytarpheta jamaicensis). Macaranga
tanarius, Java plum, Chinese banyan, Formosan koa and
rattlebox are found occasionally.

Three native species are present in the project site.
Approximately 24 individuals of Santalum ellipticum
var. littorale ('ili-ahi-a-lo‘e),, which is on the
State's proposed 1ist of endangered species, were
encountered at the summit of a hill behind Kahuku
Village {Figure 10). Five individuals of Canthium
ordoratum (alahe'e), a common native spacies, and two
Santalum freycinetianum ('ili-ahi) trees were also
found. Several other areas were identified as
biologically sensitive areas due to their relatively
undisturbed nature.

Fauna

The project site could provide habitat or could
possibly be frequented by a variety of mammals known
to exist in the region. These include feral pigs,
fgra1 cats, feral dogs, mongooses, rats, and house
mice.

Existing birdlife in the project area has been
determined using existing data and site observations.
Common avifauna Tikely to be found in the project area
are listed in Table 5.

The James Campbell National Wildlife Refuge is located
about a mile seaward of the proposed agricultural
park. Native waterbirds that inhabit the refuge
include the Hawaiian stilt (Himantopus mexicanus

knudseni), Hawaiian coot (Fulica americana alai),

Hawaiian or Koloa duck (Anas wyvilliana), and the
Hawaiian gallinule (Gallinuia chloropus
sandvicensis). These native waterbirds are Federally

Tisted, and the Hawaiian owl (Asio flammeus

sandwichensis) is listed by the State, as endangered.

It is possible that these native species could
frequent the project site.

4. Archaeological and Historical

de

Field Investigations

An archaeological reconnaissance survey was conducted
on the project site and study area in June 1981, by

. Chiniago, Inc. The report prepared by the

archaeologist is contained in Appendix B and the
results are shown in Figure 10.
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Common Name

Cardinal
Barred dove

Spotted dove

Mockingbivd
Mynah
Goiden plov
Pueo

Rice bird
House Sparr
White eye
Cattle egre
Ring necked
Erckel's Fr
Elepaio
Red-vented

Source:

No structural remains were identified or discovered by
the reconnaissance survey. The primary reason for the
absence of structural remains dis the extent of
previous agricultural utilization by the Kahuku Sugar
Plantation, over virtuvally the entire project site.
Remains that were located within the project site
consist of the following items:

0 A single shell of a cowrie (Cypraea
caputserpentis), a favorite Hawaiian  food

species, on the inland side of a recently plowed
field,

0 A concentration of broken bottles and ceramic
fragments, most of which probably do not pre-date
the 1930's, situated at the base of a limestone
ledge amongst a stand of coconut trees.

Table 5

AVIFAUNA INHABITING OR FREQUENTING THE PROJECT SITE
KAHUKU AGRICULTURAL PARK

Scientific Name Status
Richmondena cardinalis Introduced
Geopelia striata Introduced
Streptopelia chinensis Introduced
Mimus polyglottos Introduced
Acridotheres tristis Introduced

er Pluvialis dominica fulva Indigenous
Asio flammeus sandwichensis Endemic
Lonchura punctulata Introduced

oW Passer domesticus Introduced
Zosterops japonica Introduced

t Bubulcus ibis Introduced

pheasant Phasianus colchicus torquatus Introduced

ancolin Francolinus erckelii Introduced
Chasiempis sandwichensis Endemic

Bulbul Pycnonotus cafer Introduced

City and County Department of Housing and Community

Development and Department of Public Works. Revised

Environmental

Impact Statement for the Proposed Koolauloa
Housing Project and Sewage Treatment Plant-Kahuku. 1977;

University of Hawaii, Department of Geography.

Hawaii, 1974; and

——n,

Site observations.
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o] A Tlimestone outcrop appears to be relatively
undisturbed and the potential for in situ
Hawaiian remains being present is high.

Literature Search

The site map for the Kahuku area on file at ‘the
State Historic Preservation Office indicates that
there are no recorded sites within the project
boundaries.
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POTENTIAL IMPACTS AND MITIGATIVE MEASURES

A.

Short-Term (Construction Related)

1.

3.

4,

Air Quality

Exhaust from construction machinery and fugitive dust
produced by site preparation work will affect ambient air
quality. Trade winds will disperse airborne pollutants
and particulate matter in a southwesterly direction. Air
quality impacts attributable to construction activities
will be incurred primarily during the phase of work
requiring heavy machinery for grading. Urban areas are
located away from the Kahuku Agricultural Park.

Erosion and Water Quality

During the grading phase of this project, lands will
become vulnerable to the natural elements and subsequent
erosion. Water quality within the Agricultural Park
drainage system and ultimately the receiving waters may
be affected. This is a temporary situation, and aill
practical measures of mitigation shall be applied.
Strict adherence to the City and County of Honolulu
Grading, Soil Erosion, and Sediment Control ordinances
should minimize adverse impacts.

Traffic

Disruption to present traffic patterns in Kahuku during
project construction is unavoidable. During site
development, the movement of construction equipment and
vehicles egressing and ingressing the site can be
controlled by flag men or police officers.

Safety

Standard construction practices will be followed, to
maximize public safety during construction.

Noise

The noise expected to be generated during construction
may be annoying, particularly to immediate surrounding
residences, Kahuku School, and to Kahuku Hospital.
Attenuation of noise is a function of wind velocity and
direction. Noise producing activities, however, should
not extend beyond normal working hours and must comply
with State Department of Health Community Noise Control
for Oahu (Title 11, Chapter 43).
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B.

Long-Term

1.

Natural Environment

a.

Fiood Hazard

Based on continued use of lands for agricultural
purposes, peak discharges will remain unchanged, or
in some cases, Wwill be reduced due to better
maintenance. The system of ditches, -culverts and
basins in the Kahuku Agricultural Park will ensure
the proper conveyance of storm waters downstream.
Maintenance of existing ditches and culverts will
ensure that aggravation of flood prone conditions
downstream are minimized.

The proposed drainage basins are designed according
to City and County standards to attenuate the peak
flow and thereby minimize flood impacts to
downstream areas. The Kahuku Agricultural Park
represents 2 relatively small percentage of the
total area of the drainage basins that contribute to
flooding in the wildlife refuge. The portion of the
project site that will actually be developed (about
910 acres) represents about seven percent (7%) of
the total drainage area. Therefore, the drainage
improvements within the park will have 1ittle effect
on curreat coastal flooding problems.

Air Quality

Odors and airborne particles from agricultural
chemicals and activities could be generated within
the proposed agricultural park. These could be from
overspray of pesticides and fertilizers, or dust
from fallow fields. The prevailing tradewinds will
carry odors and airborne pollutants away from
populated areas and Kamehameha Highway.

Water Quality

The project site 1s within a Board of Water Supply
designated "No Pass Zone". However, the domestic
groundwater supply will not be contaminated since
there will not be any sewage disposal within the
Kahuku Agricultural Park.

Development of the Kahuku Agricultural Park could
affect surface water quality due to erosion.
However, soil losses due to erosion under the
proposed land uses are anticipated to be Tower than

1v-2



J

.3 L. L

.

L.

t

losses occurring under existing conditions. Factors
which affect soil loss include rainfall, slope, soil
erodibility, ground cover, and conservation
management. Among  these factors, cover and
conservation management will vary, with other
factors remaining constant.

Evaluation of cover and management factors as
applied to the Soil Conservation Services Universal
Soil Loss Equation was conducted to assess erosion
impacts of the proposed land uses within the Kahuku
Agricultural Park. This evaluation indicated that
the existing natural cover may be slightly
preferable over cover provided under agricultural
uses. However, when conservation management factors
(i.e., use of contour irrigation furroughs) are
considered, soil losses under the proposed land uses
were reduced below existing conditions (no
conservation management is provided under existing
conditions).

Concerns have been raised regarding the use of
chemicals within the agricultural park and the
possibility of the chemicals contaminating surface
flows and groundwater. Crops to be produced at
Kahuku Agricultural Park include, but are not
limited to: papayas, bananas, snap beans, corn,
tomatoes, watermelon, and nursery and ornamental
plants. Farmers who cultivate these crops have, in
the past, used chemical insecticides, fungicides and
herbicides to increase production and protect their
investment.

The Environmental Protection Agency (EPA) has issued
a Tist of chemicals that have been approved for use
in agriculture. The chemicals that might be used at
the Kahuku Agricultural Park include, but are not
limited to, Lannate, Diazonon Ag 500, Vydate L,
Sevin Dibrom, Malathion, Cygon, Tri Basic Copper,
Dithan M45, Dithan Z-78, Sulfur, Bravo 500, Capton,
Difolatan, Lasso, Sutan Plus, Dual, Atrazine
(Atrex), Prefar, Alanap, Paraquat, Round Up, Karmex,
and 2, 4 D.

Use of these and other chemicals in agriculture is
regulated by the State Department of Agriculture and
the Hawaii Pesticides Law. Farmers must be trained
and pass a test before a pesticide applicator permit
is issued. The farmer must use the chemicals only
in accordance with 1label dnstructions and under
proper conditions. Misuse of the chemicals could
result in civil penalties.
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The proposed Agricultural Park lies about one-third
mile upstream from the James Campbell National
Wildlife Refuge. A number of endangered native
waterbirds inhabit the refuge. The use of chemicals
in the proposed Agricultural Park could have an
effect upon the waterbirds in the refuge. Current
data on the long-term effects of chemicals on- the
environment and wildlife are limited. Tolerance
levels in wildlife have not been well established.
Chronic exposure of wildlife within the refuge to
pesticides use within the Kahuku Agricultural Park
is not expected to occur since there are no
perennial streams within or near the Agricultural
Park. Although chemicals could be applied to fields
on a daily basis, opportunity for pesticides to
reach the refuge will only occur during heavy
rainfall. Additionally, many chemicals lose their
toxicity with time and therefore the period between
application and heavy rainfall will be a factor in
the toxin Tevels in the storm run-off.

Acute exposure of refuge wildlife to pesticides is
remote. As mentioned earlier, the only way for
pesticides from the agricultural park to reach the
wildlife refuge is via storm run-off. The amount of
rainfall required to generate enough run-off to
reach the rafuge would also result in a large volume
of water that would drastically reduce the
concentration of toxins.

Biological

The botanical reconnaissance survey (Appendix A),
conducted in June 1981, identified several areas
within the Agricultural Park where vegetation has
remained relatively undisturbed (Figure 10) and
therefore might include endangered species. Adverse
terrain and so0il conditions have helped to keep
these areas undisturbed. For these same reasons,
the Kahuku Agricultural Park has excluded these
areas from cultivation and development. Development
of the agricultural park  will not dincrease
accessibility of these sites. Native waterbirds
inhabit the nearby James Campbe1l National Wildlife
Refuge, about a mile seaward of the project site.

Noise
Noise originating from the proposed  Kahuku

Agricultural Park s expected to be generated
primarily by farm equipment such as tractors (77-96

V-4



-

L

.

dBA), front loaders (72-85 dBA), and trucks (83-94
dBA)i. The nearest impacted area is the City and
County's Koolauloa Support Housing project adjacent
to the eastern boundary of the Kahuku Agricultural
Park. Due to the agricultural character of the area
and the open spaces, noise is not expected to create
any adverse impacts to the housing project or the
Kahuku community. Noise generating activities are
expected to be T1imited to daylight hours.
Furthermore, prevailing winds will carry noise
inland, and away from populated areas. All
project-related noise must comply with the
provisions of Title 11, Administrative Rules Chapter
43, Community Noise Control for Oahu.

2. Socio-Cultural

de

b.

1Source:

Population and Housing

Conditions of the lease agreement between the State
and Campbell Estate prohibit the development of any
farm dwellings or residential units on the project
site except for security purposes. This condition
will not affect farmers who already have housing
accommodations in the Kahuku area. Farmers
relocating their farms to the Kahuku Agricultural
Park would either commute or be responsible for
securing housing on their own.

The propased Agricultural Park will not result in a
significant population change to the area.

Community Character

The Kahuku area is basically a rural agricultural
community, with the exception of the Turtle Bay
Hilton. The community today retains much of the
character developed when Kahuku Sugar Plantation was
in operation. The rural atmosphere is reflected in
the very low population densities for the area.

The proposed Kahuku Agricultural Park will serve to
preserve the character of the region by promoting
agricultural activities and protecting prime
agricultural lands from urban encroachment.

Noise from Construction Equipment and Operations Building

Equipment, and Home Appliances, EPA, 1971,
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c.

Archaeological/Historical

The archaeological reconnaissance survey (Appendix
B) conducted in June 1981, identified three specific
areas in the vicinity of the project site as having
potential archaeological significance (Figure 10).
No structural remains were found, but evidence
including seashells, and bottle and ceramic
fragments were found, indicating the high potential
for in situ Hawaiian remains.

The sites are located near the base of a limestone
ledge in the park site. These sites are in areas
that have not been cultivated due to adverse
topographic and soil conditions. For these same
reasons, the development plan has excluded these
areas from cultivation or development. Development
of the Agricultural Park will not increase
accessibility of these sites.

In the event that archaeological remains or
artifacts are uncovered during construction of the
proposed Agricultural Park, work will be halted and
the State Historic Preservation Officer will be
notified.

3. Economics

d.

Market Conditions

In August 1981, a market study was conducted by
Raynard C. Soon to examine the feasibility of
various crops in the Kahuku area. The market study
concluded that Hawaii's farmers currently capture
40% of the local demand for fresh vegetables, 22% of
the 1local demand for fresh fruits, 24% of the
State's consumption of pork, and 23% of the State's
consumption of chicken. With some commodities, the
local farmers' share of the market has increased,
but in the large majority, production has remained
fairly constant or decreased, and therefore, the
Hawaii farmers®' share of the Jlocal market has
declined. Many of the problems which have affected
local production--limited reasonably priced water,
limited land with Tlong term availability, high
capital costs, 1limited loan availability--can be
addressed, in part, by the State's Agricultural Park
Program.
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Export markets are not available for the majority of
Hawaii's agricultural commodities. However, for the
select few that do export, the market in general fis
encouraging. Flowers and other nursery products
have seen spectacular growth in the last five years
and projections are for continued healthy growth.

Two major factors which affect demand are population
increases and per capita consumption. The State's
population is projected to increase by 15% over the
1980's. Oahu will continue to dominate the State in
terms of population and will remain the primary
market.

Over the research period, 1974 to 1979, there was
substantial increase in per capita consumption of
fresh vegetables, chicken and melons in Hawaii.
Combined with the population growth, continued
increase in per capita consumption would foretell
substantial demand increases in these areas. The
only two major areas where declines have been
registered are in the consumption of milk and meats.

The following vegetable crops would appear to be
reasonable selections for the Agricultural Park:
snap beans, cucumbers, eggplant, mustard cabbage,
green onions, Italian squash, sweet potatoes, sweet
corn and tomatoes. Each of these crops has growth
potential and s suitable for the Kahuku area.
Bananas, papayas, and watermelons would appear to be
wise fruit choices for farmers in the Park.

Among the flowers and nursery products, dendrobiums
and ornamental potted plants have spectacular growth
ahead if projections are accurate. These
enterprises would be well suited to the resources
available through the Agricultural Park project.

Table 6 presents the 1982 production acreage, value,
and market share for those commodities listed above
as being most suitable for the Kahuku Agricultural
Park. The table also contains estimated production
acreage and value for these commodities in 1990, on
the assumption that the local wmarket commodites
would be produced to meet a 95 percent share of the
1990 market, and the export market commodites would
be produced to meet demand projected according to
recent trends. Statewide, a total of 3,782
additional acres would be required by 1990 for truck
and orchard crops, including 1,013 acres for bananas
and 2,030 acres for papayas; 201 additional acres
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would be required for the flower and nursery
products. The additional value of production in 1990
is estimated to be $19,243,000 for the truck and
orchard crops (including $2,665,000 for bananas, and
$8,500,000 for papayas), and $10,200,000 for the
flower and nursery products.

The 160 acres designated for truck and orchard crops
at Kahuku Agricultural Park would meet only 4 percent
of the demand for acreage for these commodites, and
would account for approximately $770,000 in additional
production value per year. The 50 acres designated
for nursery operations, on the other hand, would meet
25 percent of the demand for Tland for such
commodities, and  would generate approximately
$2,550,000 in new annual production value.

It should be noted that in the final analysis farmers
will grow what they believe to be possible, what they
belijeve is sufficiently profitable, and what they are
personally capable of growing. There appears to be
some room for flexibility in crop choice.

Employment

Employment opportunities will dincrease with the
development of the Agricultural Park. While some of
the farms are expected to be family operated,
additional jobs may be created for field or processing
operations. The number of employment opportunities
that will be available in the park is dependent on the
lessees and the crop type. Furthermore, there will be
a proportionate increase in secondary service jobs.

Land Use Patterns

There will be a positive impact to land use and growth
trends. The establishment of the Agricultural Park
will insure that these 1lands, much of which are
classified as prime agricultural lands (ALISH), will
remain in agricultural use.

Infrastructure

a.

Water Demand

The State Department of Land and Natural Resources and
the Honolulu Board of Water Supply (BWS) have
estimated the sustainable groundwater yield of the
Kahuku subarea at 15 million gallons per day (mgd),
and 35 mgd for the Koolauloa Basal Agquifer. The
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existing water usage estimated by BWS for 1982 (7.91
mgd) and the water needed to develop the Kahuku
Agricultural Park (1 mgd) will not exceed this limit.
The consumption rates of all the agricultural park
tenants drawing water will have to be monitored to
protect against overdraft of the aquifer.

Traffic

Kamehameha Highway serves as the main transportation
artery. The existing peak-hour traffic occurs between
1:00 pm and 2:00 pm and totals only 255 vehicles per
hour (vph). The State Department of Transportation
does not anticipate any adverse traffic impacts to
Kamehameha Highway due to the proposed project.

If it is assumed that the proposed agricultural park
will generate two (2) vehicles per farmlot and if all
of project generated vehicles were to enter Kamehameha
Highway during the peak traffic hour, the total volume
would be 303 vph. Most of the additional traffic that
will be generated by the project will be distributed
throughout the daylight  hours and will not
significantly affect existing traffic peaks.

IV-10
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V. ALTERNATIVES TO THE PROPOSED ACTION

A.

C.

No Action Alternative

The project site is presently vacant and unused. There are no
existing plans for its use. If the State does not develop the
Kahuku Agricultural Park it is uncertain whether these lands
will ever be developed for agricultural use.

Prime agricultural 1land is a valuable resource for which
productive use should be encouraged. Past experience has shown
that once prime agricultural lands are converted to urban uses,
reversing the situation to regain productive agricultural lands
is unlikely.

Through the implementation of this project, the State will not
only assist small farmers by providing infrastructure and
Tong-term leases, but will also preserve and put to productive
use prime agricultural Tand.

Alternative Land Use Plans

The initial planning for this project considered a much larger
area of Tland. The total area studied was approximately 3,370
acres, and dincluded 1lands presently leased to various tenants.

One alternative 1land use plan was developed for the Kahuku
Agricultural Park site. The plan proposed a concentrated
livestock area within the central portion of the project site.
Livestock uses would include dairy, swine, or poultry farms on
9-10 acre lots. The lands in the upper elevations would be used
for forage and pasture and the lands in the Jower portions,
adjacent to the Kahuku Farmers Association, would be used for
truck and nursery crops.

This alternative was dropped from further consideration due to
(1)} the high cost of sewage treatment and disposal necessary to
prevent adverse impacts to the aquifer; (2) probable overdraft
of the groundwater if the entire 3,370 acres were developed in
agricultural use; and (3) failure of two major tenants to
Consent to State master lease of the area.

Alternative Site Improvements
1. Water System Alternatives

Three alternative systems were considered for meeting
irrigation needs.



Alternative 1 1ncludes the development of new wells and
provision for an enclosed reservoir. Total construction
cost for this system is estimated to be $1.73 million.

Alternative 2 js ga full pressure system without a
reservoir. Wells at the existing pump 1 source would be
equipped with additional pumps to service the project
site. Total estimated construction cost for Alternative 2
is $0.64 million.

Alternative 3 represents a variation of Alternative ?2
described above. This system is a fully pressurized
system, and includeg development of two new wells. The
total construction cost for this system is $1.07 million.

Among the systems evaluated, the pressure only systems
(without reservoir) had the Towest initial capital costs.
However, if DLNR is to operate and maintain the irrigation
system, its staff prefers a reservoir system which would
make water available to farmers without scheduling.
Therefore, pressure only Alternatives 2 and 3 were
eliminated from further consideration.

Comparison of costs of the remaining two alternatives,
warranted the selection of the “reservoir® irrigation
system utilizing the existing Pump 1 wells,

Roadway Alternatives

As an alternativa to the use of crushed coral pavement,
asphalt concrete (A.C.) pavement was considered. The
initial capital cost for the A.C. pavement roads and the
maintenance requirements were higher than for coral
pavement. This cost estimate, however, is considered
preliminary since assumptions relative tog projected
maintenance requirements cannot be confirmed. For the
purposes of evaluation, it was assumed that resurfacing of
the A.C. pavement would be required every ten years and
minor repairs during interim five-year periods. The
crushed coral pavement would require minor repairs on a
yearly basis. It was also assumed that crushed coral
material would be available from nearby sources. The
estimates, although Preliminary, do indicate the relative
order of cost difference between the two pavement types.
Crushed coral pavement was selected over A.C. pavement
based on its 1lower capital and maintenance costs, and the
fact that it will remain a private roadway which will not
be dedicated to the City and County of Honoluly.

Alternative Operations and Maintenance Program

One alternative plan was developed for the operations and

maintenance program for the Kahuku Agricultural Park, The basic
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difference between the proposed program and the alternative is
whether the State or the farmers will have the responsibility of
maintaining the roadway, water and drainage systems.

The alternative program would be run by the State which would be
responsible for development, maintenance and operation of the
infrastructure systems within the Kahuku Agricultural Park. The
tenant farmers would be assessed a user fee for maintenance and
operation costs. The user fee could be pPlaced in a special fund
set up specifically for the Kahuku Agricultural Park. The State
could handle maintenance and operations through a private
contractor.

An association of tenants could be organized to act as a unified
body to present problems and proposals to the State. The
Association could also promote a cooperative effort among its
members to pool their resources to help solve common problems,
especially in the areas of marketing and field technology.

The proposed operation and maintenance program as the
responsibility of the Tenants Association was selected over the
alternative of State responsibility for the following reasons:
1) DLNR does not have a staff to maintain roadways and drainage
systems, and 2) no special fund presently exists to receive
agricultural park user fees.
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VI,

SUMMARY OF UNRESOLVED ISSUES

" The potential contamination of the James Campbell National Wildlife

Refuge from chemicals used in the Kahuku Agricultural Park and
surrounding agricultural activities, remains an unresolved issue.
However, use of chemicals within the Agricultural Park will be in
compliance with accepted practices.

The drainage system for the Kahuku Agricultural Park is designed to
mitigate any increased surface run-off generated from the
Agricultural Park. However, it 1is not designed to mitigate
existing downstream . flooding problems. Therefore the current
flooding and siltation problems in the low-lying areas are not
expected to be eliminated or reduced.
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VII,

THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Kahuku Agricultural Park includes lands that are designated by the
State “"Agricultural Lands of Importance" maps as Prime Agricultural

_Lands. The deveTopment of the agricultural park will serve the

Kahuku Agricultural Park will also  enhance the long-term
productivity of the land by using a valuable natural resource and
helping to preserve the land in agriculture. Proper management of
the resource will be provided by the State of Hawaii, insuring that
this resource will be available in the future.

VII-1



.....

)

CooCa e L oLy o

|

VIII.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES
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VIII.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESQURCES

The development of Kahuku Agricultural Park will commit, for at
least the term of the lease (30 years), about 555 acres of
land. Approximately half of this area will be used for
agriculture. The proposed project will also require the
irretrievable commitment of electricity, construction materials,
manpower, energy, and private and public¢ funds.
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FEDERAL AGENCIES

Agricultural Stabilization and
Conservation Service
U.S. Department of Agriculture

S0i1 Conservation Service
U.S. Department of Agriculture

Forest Service
U.S. Department of Agriculture

Department of Housing and Urban
Development

Environmental Protection Agency

CONGRESSIONAL REPRESENTATIVES

Senate
The Honorable Daniel K. Inouye

House of Representatives

The Honorable Daniel Akaka

STATE LEGISLATORS

Senate:

Honorabie Ralph Ajifu

Honorable Mary George

House of Representatives:

Honorable Gerald T. Hagino
(Former member)

Honorable Yoshito Takamine

STATE AGENCIES

Mr. Hideo Murakami, Comptroller
Department of Accounting & General
Services

Department of Commerce
Department of Energy

Department of the Air Force
Base Commander

Department of the Army
Commanding General
Attn: Directorate of Engineering

U.S. Army - Corps of Engineers
Honolulu District

Fish and Wild1ife Service
U.S. Department of the Interior

The Honorable Spark M. Matsunaga

Honorable D.G. Anderson
(Former member)

Honorable Yoshiro Nakamura
(Former member)

Ms. Georgiana K..Padeken, Director

Department of Hawaiian Home Lands

IX-1



Major General Valentine A. Seifermann
Adjutant General (Former)
Department of Defense

Ms. Donnis Thompson
Superintendent (Former)
Department of Education

Mr. Hideto Kono, Director {Former)

Department of Planning & Economic
Development

Kamamalu Building

Ms. Jacqueline Parnell,

Director (Former)

Office of Environmental Quality
Control

Mr. Roy Takemoto, Chairman (Former)
Environmental Quality Commission

CITY COUNCIL

Mr. Susumu Ono, Director
Department of Land & Natural
Resources

Historic Sites Division

Attention: Mr. Ralston Nagata

Department of Land & Natural
Resources

Mr. Franklin Sunn, Director
Department of Social Services &
Housing

Mr. Charles Clark, Director
Department of Health

The Honorable Rudy Pacarro, Chairman (Former)

City Council
City and County of Honolulu

CITY & COUNTY OF HONOLULU

Honorable Eileen R. Anderson, Mayor

Mr. Roy A. Parker, Director {Former)
Department of Transportation Services

Mr. Robert Masuda, Director (Former)
Department of Parks and Recreation

Mr. Roy Tanji, Director
Building Department

Mr. Michael McElroy, Director
Department of Land Utilization

Mr. Andrew I.T. Chang,
Managing Director
City and County of Honolulu

IX-2

Mr. Michael J. Chun, Director
Department of Public Works

Mr. Kazu Hayashida
Manager and Chief Engineer
Board of Water Supply

Mr. Willard Chow, Director
Department of General Planning

Mr. Edward Hasegawa, Executive
Secretary (Former)
Neighborhood Commission

"Mr. Melvin M. Nonaka, Chief

Honolulu Fire Department
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PUBLIC UTILITIES

Hawaiian Telephone Company

Honolulu Gas Company

Hawaiian Electric Company

PRIVATE INDIVIDUALS AND COMMUNITY ORGANIZATIONS

Art Lowe, Inc.
Attn: Mr. Bruce McElhoe

Mr. Thomas N. Yamabe II, Pres.

Kahuku Agriculture Co. (Hawaii) Inc.

Kahuku Farmers Association
c/o Toranosuke Nakamura

Koolauloa Neighberhood
Board No. 28

Kuilima Estates East
Owners Association

Kuilima Hyatt Resorts

Attention: Jan Leenders,
General Manager

Sunset Beach Community Association
Sharon Bruffey, President (Former)

Sunset Hills Community Assn.
Janet Husic, Secretary

Waialua Community Assn.
Laura Bolles, President (Former}

Hanohano Hale Owners Assn.

Hauula Community Assn.
Mr. Orin Jackson, President

Qutdoor Circle

IX-3

Kaaawa Community Assn.
Dave Naud, President

Kahuku Community Assn.
Mr. Thomas Pickard, Pres. (Former)

Kahuku Housing Corp.

Mr. Bruce Smith

Kuilima Estates Owners
Laje Community Association

Gladys Pualoa, President (Former)

North Shore Neighborhood Board
No. 27

Pat's at Punaluu

Punaluu Community Assn.
Creighton Matoon

Mr. Marcellino Pacheco

Life of the Land

Sierra Club, Hawaii Chapter
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X. COMMENTS AND RESPONSES TO THE PREPARATION NOTICE AND DRAFT EIS

Kahuku Agricultural Park
Mailing List

The letters of response from the consulted parties are included on the pages

indicated within the parenthesis after the zip code.

numbers did not reply.

FEDERAL AGENCIES

U.S. Agricultural Stabilization
and Conservation Service

P. 0. Box 50006

Honolulu, HI 96850

Mr. Francis Lum

State Conservationist

U.S. -Soil Conservation Service
P. 0. Box 50006
Honolulu, Hawaii 96850 (X-5, X-40)
Mr. Kisuk Cheung, Chief

Engineering Division

U.S. Army-Corps of Engineers
HonoTutu District

Building 230, Fort Shafter
APO San Francisco, CA 96858 (X-39)

Facilities Engineer

Naval Base Pear! Harbor

Box 110

Pearl Harbor; HI 96860 (X-41)

Director of Facilities Engineering
U.S. Army Corps of Engineers
HonoTulu District

Building 230

- Fort Shafter, HI 96858 (X-42)

STATE AGENCIES

Mr. Hideo Murakami, Comptroller

Department of Accounting and
General Services

State of Hawaii

1151 Punchbowl Street

Honolulu, HI 96813 (X-7, X-43)

X-1

Those without page

Directorate of Civil Engineering
Department of the Air Force
Headquarters 15th Air Base Wing
(PACAF)

Hickam Air Force Base, HI 96853(X-41)

Mr. Santos Valenciano

Acting District Chief

U.S. Geological Survey

P. 0. Box 50166

Honolulu, HI 96850 (X-5, X-39)

U.S. Environmental Protection Agency
P. 0. Box 50003
Honolulu, HI 96850

U.S. Fish & Wildlife Service
P. 0. Box 50167
Honolulu, HI 96850 (X-14, X-49)

Commander, U.S. Coast Guard
District Planning Officer
300 Ala Moana Boulevard
Honolulu, Hawaii 96850 (X-40)

Ms. Letitia N. Uyehara

Interim Director

Office of Environmental Quality
Control

550 Halekauwila Street, Room 301

Honolulu, HI 96813 (X-8, X-56)



Ms. Georgiana Padeken, Chairman
Department of Hawaiian Home Lands
State of Hawaii

335 Merchant Street, 3rd Floor
Honolulu, HI 96813 (X-~18, X-60)

Mr. Charles Clark, Director
Department of Health

State of Hawaii

1250 Punchbowl Street

Honolulu, HI 96813 (X-21, X-53)

Mr. Susumu Ono, Chairman

Board of Land and Natural Resources
State of Hawaii

1151 Punchbowl Street

Honolulu, HI 96813 (X-17, X-57)

Mr. Kent Keith, Director

Department of Planning and
Economic Development

State of Hawaii

Kamamalu Building

250 South King Street

Honolulu, HI 96813 (X-23)

Mr. Franklin Sunn, Director

Department of Social Services
and Housing

State -of Hawaii

1390 Miller Street

Honolulu, HI 96813

Mr. Paul A. Tom, Executive Director
Hawaii Housing Authority

State of Hawaii

P. 0. Box 17907

Honolulu, HI 96817 (X-7, X-43)

CITY AGENCIES

Mr. William A. Bonnet, Director

Department of Transportation
Services

City and County of Honolulu

650 South King Street

Honolulu, HI 96813 (X-10, X-66)

Mrs. Emiko Kudo, Director
Department of Parks and Recreation
City and County of Honolulu

650 S, King Street

Honolulu, HI 96813 (X-10, X-48)

X-2

Environmental Center
University of Hawaii

Crawford 317, 2550 Campus Road
Honolulu, HI 96822 (X-63)

Water Resource and Research Center
University of Hawaii

2540 Dole Street

Honolulu, HI 96822 (X-24, X-61)

Dr. N.P. Kefford, Dean

College of Tropical Agriculture
and Human Resources

University of Hawaii

3050 Maile Way

Honolulu, HI 96822 (X-8, X-44)

Mr. Wayne Yamasaki, Director
Department of Transportation
State of Hawaii

869 Punchbowl Street

Honolulu, HI 96813 (X-20, X-55)

Dr. Donnis Thompson
Superintendent of Education
Department of Education
State of Hawaii

Queen Liliuokalani Building
1390 Miller Street
Honolulu, HI 96813 (X-9)

Major Jerry M. Matsuda

Office of the Adjutant General
Department of Defense

State of Hawaii

3949 Diamond Head Road
Honolulu, HI 96816 (X-44)

Mr. Michael McElroy, Director
Department of Land Utilization
City and County of Honolulu

650 South King Street

Honolulu, HI 96813 (X-26, X-45}

Mr. Andrew I.T. Chang

Managing Director

City and County of Honolulu

City Hall

530 South King Street, 3rd Floor
Honolulu, HI ~96813 (X-11, X-45)



Dr. Michael J. Chun, Director
Department of Public Works

City and County of Honolulu

650 S. King Street

Honolulu, HI 96813 (X-29, X-48)

Mr. Kazu Hayashida

Manager and Chief Engineer
Board of Water Supply

City and County of Honolulu

630 South Beretania Street
Honolulu, HI 96813 (X-31, X-67)

Mr. Willard Chow, Director
Department of General Planning
City and County of Honolulu

650 South King Street

Honolulu, HI 96813 {X-30, X-46)

Mr. Roy Tanji, Director
Building Department

City and County of Honolulu

650 South King Street

Honolulu, HI 96813 (X-11, X-47)

PRIVATE ORGANIZATIONS

Kahuku Housing Corporation
P. 0. Box 278
Kahuku, HI 96731

Kuilima Hyatt Resort

c¢/o Prudential Insurance Company
Pacific Trade Center, Suite 1930
190 South King Street

Honolulu, HI 96813

Koolauloa Neighborhood Board, #28
¢/o0 Hauula S.C.H.

54-010 Kukuna Road

Hauula, HI 96717 (X-32)

Mr. Thomas N. Yamabe II, President
Kahuku Agriculture Co. (Hawaii) Ltd.
P. 0. Box 4198

Honolulu, HI 96813

Mr. Bruce Smith
P. 0. Box 168
Kahuku, HI 96731

X-3

Mr. Melvin Nonaka, Chief
Honolulu Fire Depatment

City and County of Honolulu

1455 South Beretania Street
Honolulu, HI 96814 (X-12, X-46)

Mr. Douglas Gibb, Chief

Honolulu Police Department

City and County of Honolulu

1455 South Beretania Street
Honolulu, HI 96814 (X-13, X-47)

Mr. Joseph K. Conant, Director

Department of Housing & Community
Development

650 South King Street

HonoTulu, HI 96813 (X-28)

O0ffice of Council Services ‘
City Hall ,
Honolulu, HI 96813 ;

Life of the Land
250 S, Hotel Street, Room 251
Honolulu, HI 96813

Progressive Neighborhood Program
335 Merchant Street, Room 101
Honolulu, HI 96813

Qutdoor Circle
200 North Vineyard Bldv., Suite 502
Honolulu, HI 96817

Mr. Edward S. McSweeney
Manager of Operations
Amorient Aguaculture
International, Inc.

P. 0. Box 131

Kahuku, HI 96731

East Oahu Farm Bureau |
c/o Mr. Joseph Matsukawa
45.573 Duncan Drive

Kaneohe, HI 96744 r




Amorient Aquaculture International
Inc.

P. 0. Box 131

Kahuku, HI 96731 (X-36)

Mr. Marcellino Pacheco
c/o General Delivery
Honolulu, HI 96731

Kahuku Community Association
c/o Mr. Donald Hurlbut

P. 0. Box 278

Kahuku, HI 96731

Mr. Russ K. Saito

Network Engineering Director
Hawaiian Telephone Company
P. 0. Box 2200

Honolulu, HI 96805 (X-13)

Hawaii Historical Society
560 Kawaiahao Street
Honolulu, HI 96813

North Shore Neighborhood Board, #27
P. 0. Box 607
Haleiwa, HI 96712

Kahuku Farmers Association
¢/o Mr. Toranosuke Nakamura
P. 0. Box 184

Kahuku, HI 96731 (X-71)

Sierra Club, Hawaii Chapter
P. 0. Box 11070
Honolulu, HI 96828

Oahu Banana Growers Association
c/o Mr. Scott Chun

47-762 Kamehameha Highwa
Kaneohe, HI 96744 (X-GQY

Estate of James Campbel]l
828 Fort Street Mall, Suite 500
Honolulu, HI 96813

American Lung Association
245 North Kukui Street
Honolulu, HI 96817

50th State Dairy Farmers' Cooperative
94-075 Leokane Street
Waipahu, HI 96797

Hawaii Farm Bureau Federation
215 Mokauea Street
Honolulu, HI 96819

Mr. Richard L. 0'Connel?

Manager, Environmental Department
Hawaiian Electric Company

P. 0. Box 2750

Honolulu, HI 96813 (X-13)
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BOTANICAL SURVEY OF THE PROPOSED KAHUKU AGRICULTURAL PARK,
KAHUKU, O'AHU

INTRODUCTION

The proposed Kahuku Agricultural Park lies on the northern end
of the Ko'olau Mt. Range, 0'ahu. It is bordered on the north by
Kamehameha Highway, to the south by the Kahuku Military Training Area,
to the east by Malaekahana Stream, and to the west by Waiale'e Gulch,
The proposed agricultural park covers well over 3,000 acres; one-half
of which is under cultivation at present while the other one-half
consists of abandoned sugar cane fields and scrub. The cuitivated
areas are located mainiy along the relatively level Kamehameha Highway
border and such crops as corn (both feed corn and seed corn), water-
melon, papaya, eggplant, etc. are grown here. On the Malaekahana
Stream border a large fruit orchard (guava, banana, 1ilike'i and
papaya) and a prawn farm can be found. The uncultivated areas 1ie
along the south boundary where the terrain is more hilly and vegetation
consists of abandoned cane fields interspersed with Haole Koa Thicket
and Haole Koa-Christmas Berry Scrub. Vegetation on a number of hills
that are frequently found in these areas consists of 'Ulei Scrub.

A botanical survey of the proposed agricultural park was conducted
in June 1981 to map and describe the vegetation types, to inventory
the flora, and to search for plants on the proposed 1ist of rare and

endangered plants (Federal Register 1976, 1980).



METHODOLOGY

Prior to field investigations both aerial photographs and
topographic maps were studied for existin§ roads and trails to
provide access into the project site. An intensive walk-through
survey was made of the unencumbered 550 acre parcel while only a
generalized survey was made of the remaining acreages. Areas which
were less disturbed were also surveyed more intensely since rare
species are more likely to occur in such 1oca11t1es..

Tentative vegetation zones delineated from recent aerial photo~
graphs were verified by ground check and correlated with the photo-
graphs. Boundaries of the different vegetation types were also
confirmed. Notes on representative vegetation types were also made
and species observed in each vegetation type were recorded. Collec-
tions were made of plants which could not be positively identified in

the field for later determination in the laboratory and herbarium.



VEGETATION TYPES

A botanical survey of the project site was conducted bétween 6 June
and 13 June 1981. Major emphasis was given to the 550 acre parcel,
which was surveyed in its entirety. Based on aerial photographs and
verified by site visitation, a general vegetation map of the entire
project site was prepared (Figure 1). The nine vegetation types

recognized are discussed in the following paragraphs.

Cultivated Lands (C)

A1l cultivated areas including vegetable farms, orchards, prawn
farms and fallowed fields within these areas are designated Cultivated
Lands. In the northwest portion of the project site along Kamehameha
Highway west of Tanaka Store corn {Zea mays) is the exclusively grown

crop. Papaya (Carica papava), watermelon (Citrulius lanatus) and corn

are the major crops between Kahuku Village and Tanaka Store. Small

fields of green onion (Allium fistulosum) and eggplant {Solanum melongena)

are also present. East of Kahuku Village the major crops are guava
(Psidium guajava), yellow fruited passion fruit or 1iliko'i (Passiflora

edulis f. flavicarpa) and banana (Musa x paradisiaca). A single papaya

field and an abandoned watermelon field were also observed in this
section. An extensive aquaculture farm is situated in the northeast

portion of the project site.

Thickets of haole koa (Leucaena leucocephala), paragrass (Brachiaria

mutica) and Guinea grass (Panicum maximum) are often present along road-

sides and in abandoned or vacant areas. Common adventives within the

crops are buffelgrass (Cenchrus ciliaris), spiny amaranth {Amaranthus




spinosus), goosegrass (Eleusine indica), nut grass (Cyperus rotundus),

Tions-ear {Leonotus nepetaefolia), pigweed {Portulaca oleracea), sour-

grass (Tricachne insularis) and Bidens pilosa var. minor. In the

drainageways, Haola Koa - Paragrass Drainage Association can be found.
In the vicinity of the aquaculture farm, sensitive plant (Mimosa

pudica), honohono (Commelina diffusa), goosegrass and paragrass are

common.

Several species such as ironwood (Casuarina equisetifolia), sugar

cane (Saccharum officinarum) and banana are used as windbreaks between

fields. Haole koa and the "Hawaiian Giant" variety of haole koa are
used as supports for the passion fruit vines.

Fallow or abandoned fields, possible crop rotation and expansion
of existing fields contribute to the changing general dynamics of
agriculture. Thus, boundaries delimiting specific crops are not desig-
nated on the vegetation map and only general localities where specific
crops are presently found have been indicated.

Also included in this vegetation type are the three antenna enclo-
sures near the wind farm facility in the northern portion of the projec
site. The vegetation within the enclosures is being maintained as a

Tawn consisting of a mixture of various grasses and forbs.

Abandoned Sugar Cane (ASC)

Much of the uplands above Kahuku Village were once planted in
sugar cane. These fields were established in nearly every possibie
site except on steep hillsides and on the crests of ridges and knolls.
Today these fields are in various stages of abandonment. Some areas

which have been abandoned for many years have been targely replaced by
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haole koa. Some fields on the other hand, are stil] dense and have not
been invaded by other species. These appear to be only recently aban-
doned, ‘

Inc]uded within this vegetation type are sections of haole koa and
sma]], isolated knolls and ridges, and waste areas which are vegetated

with such species as 'Ulei (Osteomeles anthyliidifolia), Java plum

(Eugenia cumini), Christmas berry (Schinus terebinthifolius), ironwood

and various grasses. Often, extensive stands of haole koa have
replaced portions of former cane fields. These stands have been
classified as Haole Koa Thicket rather than Abandoned Sugar Cane.
Interspersed within the sugar cane are such species as Macaranga
tanarius, Christmas berry, guava, haole koa and paragrass. Usually
these species occur more frequently along former irrigation ditches and
flumes. Few species are found along the trails and former cane haul

roads through this vegetation type. Bidens pilosa var. minor is the

dominant roadside species. Balsam apple {(Momordica charantia var. pavel),

poh3pohd (Passiflora foetida), huehue-haole (P. suberosa) and Guinea

grass occur only occasionally.

Abandoned Sugar Cane is the dominant vegetation type in the uplands

within the project site.

Haole Koa Thicket (HKt)

This vegetation type is characterized by dense stands of haole koa
which form a closed canopy 10 feet or more in height. Often, Haole Koa
Thicket occurs in flat or gentle to moderate slopes and constitutes the
second most prevalent vegetation type in non-cultivated areas. Few

species can be found within the Haole Koa Thicket. The understory



consists almost exclusively of seedling haole koa. Paragrass and hono-
hono are occasionally found, especially in moist areas. Among the
species that grow along the trails and roads through this vegetation

type are Bidens pilosa var. minor, ‘uhaloa (Waltheria americana),

pluchea {Pluchea odorata), huehue-haole, pohapohd and Christmas berry.

Remnants of old flumes and irrigation ditches are common in many
of the flat areas. In these areas the Haole Koa Thickets have

replaced cane fields.

'Ulei Scrub (Us)

Remnants of native vegetation exist on the larger ridges and
knolls above Kahuku Village that have not been put into sugar cane.
The vegetation consists largely of the native 'Glei, '8kia (Wikstroemia

sp.), huehue (Cocculus ferrandianus), and pili grass (Heteropogon

contortus). 'ﬁ1ei is dominant and often forms dense, extensive mats.
Exotic species such as Christmas berry, haole koa, sourgrass and

broomsedge (Andropogon virginicus) have invaded the native ecosystem

and have become associated with this vegetation type. Ironwood trees
have been planted on many of these sites and have become established.
At higher elevations guava is assciated with the 'Ulei Scrub.

Three native species which are rare in the project site are found

in this vegetation type. Five individuals of alahe'e (Canthium odoratum)

and two 'ili-ahi (Santalum freycinetianum) trees were found at about

300 foot elevation above Kahuku Village and approximately two dozen

individuals of 'ili-ahi-a-lo‘e (Santalum ellipticum var. littorale) were

observed on a hill at approximately 180 foot elevation near the Board

of Water Supply Kahuku Wells.



The 'ﬁ1ei Scrub represents remnants of the native ecosystem which
originally dominated the hillsides in the project site. The original
vegetation probably consisted of extensive mats of 'Qiei with scattered
shrubs of ‘3kia and 'ili-ahi-a-lo‘e and trees of alahe'e and 'ili-ahi.
Other species present within this ecosystem include huehue, and pili

grass. Although 'ilima (Sida fallax) and wiliwili (Erythrina sandwicensis)

were not observed in the 'Uei Scrub, they probably occurred here prior
to cultivation since they were found in other vegetation types during

the survey.

Haole Koa-Christmas Berry Scrub (HKCs)

| This vegetation type consists predominantly of open stands of
haole koa and Christmas berry less than 10 feet in height. It is
differentiated from the Haole Koa Thicket by its open canopy, shorter
stature, generally more diverse composition, and is usually found on
steeper rocky slopes. Typically, this association is found on steep
hillsides between the 'Jlei Scrub at the crest and the Haole Koa Thickets
at the base. Occasionally, the Haole Koa-Christmas Berry Scrub may
consist of dense stands of shrubs four to seven feet in height. Asso-
ciated with this vegetation type are guava, grasses such as sourgrass,

molasses grass {Melinis minutiflora) and broomsedge, trees such as

ijronwood, Java plum and Formosan koa {(Acacia confusa) and remnant native

vegetation consisting of 'Glei, 'akia and huehue.
A small patch of Haole Koa-Christmas Berry Scrub exists on the
1imestone outcrops and talus across Tanaka Store along Kamehameha

Highway. Scrubby Chinese banyan (Ficus microcarpa) and lantana (Lantana

camara) are also common in this area. This is the only locality in the
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project site where several native species such as alena (Boerhavia

diffusa), 'ilima, 'ilie'e (Plumbago zeylanica) and maiapilo (Capparis

sandwichiana var. sandwichiana) can be found.

Mixed Forest (mf)

The Mixed Forest association consists of stands of several tree
species taller than 20 feet. Tal] Christmas berry, Java plum, Formosan
koa, ironwood, guava, Chinese banyan and Port Jackson fig (Ficus
rubiginosa) constitute this vegetation type. Haole koa is sometimes
found but only as an understory species. The understory is usually
sparse and may consist of paragrass, huehue-haole, basketgrass

(Oplismenus hirtellus), '&kia and seedlings of the canopy species.

This vegetation type is found on hillsides and gulch sides and in waste

areas within canefields.

Haole Koa-Paragrass Drainage Assccdation (HKPRd)

In the uplands as well as in the cultivated Towlands, dense stands
of haole koa and paragrass can be found along the ditches, in guich
floors or in other moist depressions. This type of vegetation also
may occur at the periphery of the Cultivated Lands where napiergrass

(Pennisetum purpureum) and Guinea grass are also common. In the upland

gulches, Christmas berry, hau {Hibiscus tiliaceus) and honohono are

commonly associated with the Haole Koa-Paragrass Drainage Association.

This vegetation type may be diverse in composition. In some

drainage ways the dense stands of haole koa are replaced by tall Christmas

berry, Java plum and kukui (Aleurites moluccana). In such situations,

paragrass, the dominant understory species, is usually found at the

periphery of the canopy.
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Broomsedge Grassland (Bg)

The hills immediately above the project site are characterized

by grasslands of broomsedge {Andropogon virginicus) with scattered

shrubs of Christmas berry and lantana. In the project site this
association only occurs in the uppermost areas above 400 feet eleva-
tion. Andropogon is the dominant species on the hillsides and on the

ridge crests which are often marked by erosional scars.

Pangola Grassland (PNg)

This vegetation type only occurs in one location in the central

portion of the project site where pangolagrass (Digitaria decumbens)

had been used to revegetate a denuded area. The revegetation efforts
have not been entirely successful as the grass has not formed a com-
plete cover. A few weedy species have also become established. Haole
koa has been the most successful and small shrubs can be found scattered

throughout the site. Partridge pea (Cassia leschenaultiana), rattlebox

(Crotalaria mucronata), pigweed and sensitive plant are among the few

forbs found in this area.
DISCUSSION

The vegetation in the lowlands consists of cultivated crops. In
the western portion of the project site, corn is exclusively grown and
in the central portion, corn, papaya and watermelon are the major crops.
Banana, guava and passion fruit are cultivated in the eastern end. The

common wayside species in the cultivated areas are Bidens pilosa var.

minor, sensitive plant, paragrass, buffelgrass, spiny amaranth, nut



grass and goosegrass. Sugar cane, ironwood and banana are used as
windbreaks. This vegetation has been classified as Cultivated Land.
The upland vegetation is largely secondary and is dominated by
two species - sugar cane and hao1e koa. The extensive sugar cane
fields which once dominated the landscape have been abandoned and are
being replaced by thickets of haole koa. Few other species are found
in these thickets. Other species commonly found in the uplands are
Christmas berry, guava and ironwood. Common forbs include the

ubiquitous Bidens pilosa var. minor, huehue-haole, sourgrass, paragrass,

and vervain (Stachytarpheta Jjamaicensis). Macaranga tanarius, Java

Plum, Chinese banyan, Formosan koa and rattiebox. are found occasionally
throughout the uplands.

In addition to Cultivated Land, eight vegetation types are
distinguished. Abandoned Sugar Care, the most prevalent type, is
found on flat lands, depressions, wide guiches, and gentle to moderate
slopes. Haole Koa Thicket, the second most common vegetation type, has
replaced the cane fields in several areas and is also commonly found
on flat areas, in gulches, on gentle to moderate slopes and at the peri-
phery of cultivated areas. On steeper, racky slopes, Haole Koa-Christmas
Berﬁy Scrub is dominant and on ridge crests and knolls that have remained
undisturbed, the vegetation consists of 'Ulei Scrub. Mixed Forest occurs where-
ever banyans have been planted, on isolatéd mounts of boulders and
debris within the cane fields, on knolls that have been reforested and
along the major drainages that are not dominated by haole koa. Along
most drainages in both the uplands and lowlands, the vegetation consists

of Haole Koa-Paragrass Drainage Association. Two vegetation types occur

10



only once in the project site. Broomsedge Grassland only occurs in
one area above 400 feet behind Kahuku Village and Pangola Grassland
only in a small section at 200 feet elevation in the central portion
of the project site. |

Thirteen native species were encountered in the project site.
'G1ei, ‘akia, pili grass and huehue are important constituents of the
'Ulei Scrub which are commonly found on relatively undisturbed ridges.
'G]ei, *gkia and pili are also found occasionally in the Haole Koa-
Christmas Berry Scrub and rarely in the Broomsedge Grassland. Huehue
is present in the Haole Koa-Christmas Berry Scrub and in small numbers
in the Haole Koa Thicket and in the Abandoned Sugar Cane. The indigenous

moa {Psilotum nudum) was recorded only once in the 'Ulei Scrub within

the project site. Three other native species were associated with the
'ﬁ]ei Scrub. At about 300 feet elevation behind Kahuku Village two
individuals of *ili-ahi and five alahe'e were encountered. On another
hill above Kahuku Village, approximately 24 shrubs of ‘'ili-ahi-a-lo'e
were observed. The 'G]ei Scrub with its associated native species is
thought to represent the remnants of an ecosystem which once probably
predominated in the lower elevations of the Kahuku region.

In the Haole Koa-Christmas Berry Scrub on the limestone outcrops
along Kamehameha Highway, five native species were recorded. A single
alahe'e tree and a single shrub of maiapilo and several 'ilima, alena
and 'ilie'e grow either on the limestone or on the talus below. This
is the only known locality in the project site for all but the alahe'e.
Finally, a single small wiliwili was seen in the haole koa along the
road near the puree processing plant in the east section of the project

site.

11



ENDANGERED SPECIES

Two proposed endangered species-are present in the project site.

Approximately 24 individuals of Santalum ellipticum var. littorale

('i1i-ahi-a-To'e) were encountered at the summit of a hill behind
Kahuku Village. Many of the plants were robust and seemingly healthy
but several were growing precariously at the edge of erosional
features. Most of these erosion scars can probably be attributed

to a jeep road that has been severely gullied. Recent tire tracks

in the vicinity indicate that off-road vehicles - most likely dirt
bikes - are still using this road and are accelerating the natural
erosional process. In view of the fact that no signs of predation or
over-collecting were observed, habitat deterioration caused by erosion
and compounded by ORV impact can be assumed to be among the serious
threats to this population.

One windswept individual of Capparis sandwichiana var. sandwichiana

was present atop a Targe limestone block along Kamehameha Highway. It
is persisting in an ecosystem that has been all but destroyed by exotic
species. The environment is windswept and the surrounding lantana and

Christmas berry form an impenetrable thicket. Cocculus ferrandianus is

the only native species to be found in the immediate vicinity. Several
flowers, buds and young fruit were present on the Capparis but no
seedlings were found and the continued existence of this taxon in this
locality is extremely doubtful.

Both taxa were originally proposed for protection by the U.S. Fish
and Wildlife Service in 1976 (Federal Register Vol 41 No. 117: 24524-

24572). Neither were officially listed and were subsequently re-proposed

12
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for endangered status in 1980. Both are listed under Category 1 in

the recent submission (Federal Register Vol 45 No. 242: 82480-82569).

Taxa in this critical categofy include those for which the U.S. Fish

and Wildlife Service has sufficient information on hand to support

the appropriateness of their being listed as Endangered or Threatened

species.

RECOMMENDATIONS

The following recommendations are offered regarding the 550 acre

parcel:

1.

It may be neither economically nor ecologically advisable to
cultivate or in any way disturb the presently intact vegetation
on the hills and knolls. These features are too steep to
cultivate and any disturbance to the vegetation will result

in irreparable erosion. The Kahuku Sugar Company probably
recognized this and did not attempt to establish sugar cane

on these features.

Because of the danger of erosion, grazing should be discouraged
on hillsides.

There is evidence of erosion in the project site caused by
off-road vehicles - probably dirt bikes. Security should
remain at a maximum to prevent further trespass and degradation
of the vegetative cover.

Measures should be taken to protect the Santalum ellipticum

var. littorale habitat from further degradation. Presently,

off-road vehicles are contributing to the erosion on the

13



mauka side of the hill. Further trespass should be prevented.
Ideally, development should be excluded from the entire hill
and if grazing is permitted in the project site, the entjre
hi11 should be enclosed by a fence to keep grazing animals

out.

£
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CHECKLIST OF VASCULAR PLANTS

Families are listed alphabetically within each of four

groups: Pteridophyta (Ferns and Fern Allies), Gymnospermae,

Monocotyledonae, and Dicotyledonae. Genera and species are

arranged alphabetically. Taxonomy and nomenclature of Pteri-

dophytes follow Wagner's unpublished Checklist of Hawaiian

Pteridophytes except where more commonly accepted names are

used. Taxonomy and nomenclature of flowering plants follow

St., John (1973) except where more commonly used names are

listed. Hawaiian names used in the checklist are in accordance

with St. John (1973) or Porter (1972).

For each species the following information is provided:
1. Scientific name.

2, Common name or Hawaiian nmame, when known.

3. Status of the species. The following symbols are

employed:

E =

endemic to the Hawaiian Islands, i.e.,
occurring naturally nowhere else in the world.
indigenous, i.e., native to the Hawaiian
Islands but also occurring naturally elsewhere.
exotic, i.e., plants of accidental or delib-
erate introduction after the Western discovery

of the islands.

15



P = Polynesian introduction; it includes those
plants brought by the Polynesian immigrants
previous to Captain Cook's discovery of the

islands.

4. The presence of a particular species within each of
nine recognized vegetation types within the study area
is indicated by a plus (+) sign. The nine vegetation
types recognized are:

C = Cultivated lands
ASC = Abandoned Sugar Cane
HKt = Haole Koa thicket
Us = 'Ulei acrub
HKCs = Haole Koa-Christmas berry scrub

mf = mixed forest

HKPRd = Haole Koa-Paragrass drainage association
Bg = Broomsedge grassland |

PNg = Pangola grassland

16
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1. _INTRODUCTION

During June 1981 an arcnaeological reconnaissance survey
and literature searcn were conducted at Kahuku, Oahu {[Figure
1. The purpose was to d2tarmine tne presence or absance of
significant historic or prehistoric remains in the area of a
proposed agricultural park devalopment. The field reconnais-
sance involved two levels of effort: a brief reconnaissance of
three separate parcels totalling 2,500 acres ang a more intan-
sive reconnaissance of a single 500 acre parcel [Figure 2].

KAHUKU

FIGURE |I. Map of Qahu, Showing Location of Survey Area
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Il. LITERATURE SEARCH

A. McAllister

In 1933 J. Gilbert McAllister conducted a survey of the

more prominent archaeologizal remalns on QCahu,
includes the following descriptions of the area:

His report

"She (Mrs. Jonn Kaleo) remembers the time whan

trees, now found only on the mountains,

covereo

the Kahuku plain, now a ratner desolate, windswapt

area.

"It hardly seems possible that this barren region
could nave been otnerwise, yet Captain King wno

saw only the northern tip of Oanu (from
Bay to Waialua), says: 'It (Dahu) is oy

Kaneohe
far the

finest island of the whole group. Nothing can
exceed the verdure of the hills, tns variety aof

wood and lawn, and the rich cultivated

valleys,

which the whole face of the country displayed.'

Thirteen years later (1801?) vancouver

says of

Kanuxu and the surrounding territory: ‘*Our exam-
ination confirmed the remark of Capt. King except
in that in point of cultivation or fertility, the
country did not apoear in so flourishing a state,

nor to be so numerously inhaoited, as H"e

repre-

sented it to have peen at that time, occasioned
most probadly by the constant nostilities tnat 4hag
existed since that period.' In 1838 Hall makes
the general statement in regard to Koolauloa:
'Much taroc land now lies waste, because the dimin-

isned population of the district does not
its cultivation.'" [McAllister 1930: 153].

The following entries are his descriptions
found in the Kahuku area (Figure 3].

require

of thne sites

Site 257 - Fishpond known as Kalou, sea side of the waialze

Industrial School.

Said to have been in its pest conaition when
Kaluhi was konohiki of this district. There was
formerly a ‘'Kane stone' in the immeoiate vicin-
ity. This is also the place where Kahu<u is at-

tached to Waialee.

Site 258 - Small fresh-water fishpond known as Kapi or

Punaulua, Waimea side of Kawela Bay. Not more
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FIGURE 3. Map of Kahuku Vicinity, Showing McAllister's Sites

: The legend concerning it, according to Luixa Kaio and
Kahiona Apuakehau wnho drove with me to the site, and Plunxet,

the Hawaiian forest ranger who acted as interpreter,
follows:

There were once gathered on the beach near this
site a great many people. This was long oefore
Europeans had come and when there wers not many
Hawaiians, so that a gathering of this sizs was
enough to occasion the comments of a stranger who
aproached. This was Kane, but the people did not
recognize him, 'Why are so many of you gatherad

here?' he inquired. 'To catch the oio. A large
school swims near in the water," they replied.
'Those are not oio,' said Kane, 'they are eel.’
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But tne people only laughed. Certainly they knew
0id when they saw them. Wno was this stranger to
dispute the words of «amaainas? So Kane wagered
that they were eel, and the people wagered against
him, The canoes witn tn2 long, large nets were
launched and the school surrounded. Great was
their surprise when they found tne fish to be eel.
Who could this strange man oe? That evening Kane
accompanied them up to the mountains. It was a
long trip up the valley to reach the springs of
fresh water, and the people were tired,. They
stopped at the entrance of tne valley for rest,
and here in the presance of ali the people, Kane
struck the stone known as Waikane, from whicn tne
water immediately poured fortn and has oJean flow-
ing almost to this day.

Site 259 - Large stone, known as waikane, beside the stream
bed on the mountain side of Kawela Bay and at the foot of the
palis in the land of Hanakaoe.

Long ago the Hawaiians had to go far up the valley
in order to get fresh water, but when Kane strus«
the stone, water flowad from it and continueo to
flow up to the time tne plantation puilt a pump
Just below the rnck.

Near the beach and in line with Wwaikane was a
fishing shrine called Pahipanialua.

Site 260 - Puuala Heiau, said to have been located on the

ridge overlooking Kahuku ranchn. There is now no evidence of
any type of a structure on this pare hill.

Site 261 - Small water hole, called Punamano, pointed out
by Kahiona, Kaleo, and Luika Kaio in the flat limestone plain
of Kahuku Point. It is about 15 ft. in diamster and orac<isn
in taste. My informants told this story:

One time when the people of Kanuxu wers fisning
they caugnht a small sharx. Putting nim in a cala-
oash of water they carried nim to tneir nouse n2ar
the beach. Here he was cared for and put in
larger and large calabashes as he grew bigger.
Finally naving outgrown even the largest calabash
that could pe found, it was decided to place him
in one of the pools of brackish water which came
to be known as Punamano. A man and woman living
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near the pool pecam2 guardians. They had lived in -
their grass huts with a bpreadfruit tree near tne

pool and taro ana potato patcnas near the montains

for several years wnen the Drother of the waman —
came to live with tnem. Sometime after, the man
and his wife went to the mountains to gather taro
and potatoes. The prother, who was staying at
home, thought that he would like to nave some food
prepared when his sister and her huspand return-
ed. He climded the breadfruit tree and gatnered
several, throwing the fruit into the water inst=2ad —
of on tne ground, where it would have oeen aruised
in the fall. After picking enough for a few days
ne descenced the tree ang gathered most of tne
fruit from the bank.. Two had floatea to the mio-
dle of the pond and ne could not reach them. Now
this man «naw of the shark that lived in tne
water, but he had frequently o2athed in tne opool —~
and no thougnt of fear crossed his mind as he swam :
to the breadfruit. He did not know, nowever, that s
his sister had warnad the sharx nat to allaow any-

onge to steal breadfruit when they were gona. Wnen

the sister and her nusband returnad tney could not “
fing tne brother,. Neither was the shar< to oe

found, but tney saw the breadfruit floating in tne —
pool and a reddish color to the water. Thay

guessed what nad occurred. For nearly a mile tney
followed the o2loody trail until tney came to thne —
spring known as Punanoolapa. Not only was ¢tne :
prother never seen, but the shark has never seen -t
seen to this day. A plantation pump now marks tns
site of the spring, near the sea side of tne roacd. o
\:.*J
Site 252 - Kukio pond, a natural pasin filled witn orac<isn —
water, located apout 300 ft. from the sea, Kahuku point. ;-
Lo
The pond was formerly mucn larger and contained
many kinds of fish., It is said to have peen sur- o
rounded by a largs Hawaiian settlemant. g
Mrs. John Kaleo is probably tne only survivor anc -
her former friends and relatives have been puried f
in shallow graves in the sand between the pond and s
the sea,
Site 253 - Keanakua fishing shrine (xo'a) Kahuxu Point. -
Flat coral rocks, 1 ft. to 2 ft. in size, are _



standing on end inclosing an area 5.5 ft. wide oy
11 ft. long. 7The stones stand 1.5 ft. high, The
interior has peen filled with smaller coral ston2s
and is said formerly to have been evenly paved.
Recently relic hunters have mistaken this shrine
for a grave anag disturped the paving when digging
in searcn of curios.

This was the shrine resorted to when the weather
was bad and the seas high. Here tne Hawaiians
made offerngs to propitiate the gods of the sea
and if everyone was in proper condition and the
ceremony correctly performed, the waves would be
calmed.

Site 2584 - Natural depressions in tne ston2s on the coral
outcrops, Kahuku beach. Formerly used for ma<ing salt, accord-
ing to Mrs. Kaleg.

Site 255 -~ Two stornes xnown as Kanoa in the water asout 250
ft. from th2 opezach just opposite from Kalaewila nesiau, Kanuxu
Ppint. _

Many years ago a woman who lived on this o2ach was
freguently seen to swim to tnese ston2s and disap-
pear. At times she would pe gone for as mucnh as a
week., Sometimes she was seen to put her clothes
in a watertignt calapash and swim away. Wnen sns
returned she wusually wore a xkou lei . It was
finally discovered tnat this was the entrance to
another land, <nown as Ulukaa or Kahuna Moku.

. Site 266 - Kalaewila heiau, on a slignt elevation at Kanuxku
Point.

A foundation of large coral rocks, 1 ft. to 2 ft.

in size, can still pbe traced, mar<ing off a rect-

angle 42 ft. by 44 ft. A low line of coral ston2as

20 ft., from the sea end indicates an interior di-

vision. From its small size and location one

would assume that it- was a fishing snrine, out

Mrs. Kaleo emphatically states it to pe a neiau,

the drums of which she nas heard many times.

Site 267 - The many caves in the porous formation were used
as places of burial by the old Hawaiians. On the Waimea side
is an overhanging ledge where formerly hung two stalactites
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from whicn water continually dripped. They very closely resem-
bled the bpreasts of a woman, and this was said to ve Nawaiuo-
lewa, a goddess of the regiosn. Some years ago, a white man
removed one of the stalactites, or Oreasts, according to the
story, and the water immediately stopped dripping from tne
othar.

Site 268 - 0ld fishpond <nown Dy the name of its guarcian
(mo'o), Kaauhelemoa, once located on the Waimea sige of Kanuxu.

Kaauhelzmoa was half man and half chicken, a oeing
of supernatural power who could change himself at
will into a man or a chicken. The pong is said to
have been fed oy a spring. The area nas now pesan
turned into cane.

Site 269 - Platform, near the mountain side of the Kanuxu
mill in Keana on elevation near cava,

A rectangular platform measuring 16.5 a2y 10 ft.
witn the long side Facing due nortn, Tne sea side
is from 3.5 to 4 ft. nigh, and the mountain side
averages arouna 3 ft. It is a solid mass of flat
coral slabs. Around the opase the stones are
standing on end to a height of aoout 1.5 ft.
Apdve this the stonss are placed horizontally, one
on top of tne other. This platform nas pean tnere
for many vyears. The exposed surfaces of the
stonas are weathered and old-looxing. Mrs. Barxer
rememoers that around 1900 it was considered an
old Hawaiian altar. Jerry Fisner, wno drew my
attention to the site, says that it is <nown as a
heiau among Europeans. None of tn2 Hawaiians who
drove about witn me to point out places of inter-
est mentioned this site. It is unlike any
Hawaiian platform cthat I have seen, as it is ax-
ceptionally high and has a compination of stonss
placed vertically . and horizontally.  Stones are
usually either placed vertically, Jjoining wnat is
called an unu, or horizontally, forming a fishing
shrine (ko'a). If it were closer to the sea,
there would be little hesitation in saying that it
was probably a fisherman's altar. It is at least
three-quarters of a mile from the shore in a

direct line.

Site 270 - Rock shelter known as Keana, near the mountain



side of the public school, Kahuku.

In former times this cave was the nome where lived
a motner and her two sons. One day, having occa-
sion to journey to a distance, she left them with
this injunction: 'If during my apsence you near
the sound of thunder, keep still, make no distur-
bance, don't utter a word. If you do it will be
your ‘death.,' During her aosence thers sprang up a
violent storm of thunder and ligntning, and tne
young lads made an outcry of alarm. Thereupon a
thundernolt struck them dead, turning tneir oodies
into stone, two pillar-shaped stones standing at
the moutn of the cave are pointed out in confirma-
tion of the truth of the legends. [Emerson: 1925:

233

The rocks stand out prominently; one is muen
larger than the other and can easily oe sean from
the school grounds.

Site 271 - Polou, formerly a pool of water, sea side of tne
Kahuko mill.

A story 1is told tnat Kahuku was once a lana
afloat, wafted adout by the winds, drifting over
the ocean. Just now it came to Danu is not told,
but old Hawaiians point out Polou, the place wher=2
Kahuku is fastened to Oahu. Formerly it was pos-
sible to dive into the pool and when a deptn of 49
fathoms was reached, a snelf of rock was found up-
on which to rest. rorty fathoms deepar Punakea
(white lime from coral) was reached and on looking
toward Malaexahana, the hoox by which Kahuku was
made fast could be seen. This hook was intricate-
ly fashioned of Kawila. Seaward of the Waiales
Industrial School, in another pool of water, known
as Kalou, is the spot where Kanuku 1is attached to
Wailalee. In the immediate vicinity of Polou was a
stone known as Kanaloa.

Site 272 - A few rocks at Maxkahoa, all that remain of a
fishing shrine which was on the point. Tne fish brougnt here
were the oio.

Formerly a fishpond was located near the point and

was known as Waipunaea. There are traditions
about the mullet coming to this point from Pearl
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Harsor. To this day schools of mullet come around
the island to this northern point of Malaekahana.
They go no farther, and ‘their apparent disappear-
ance still mystifies the Hawaiians.

Site 273 - Foundation of the nouse (xanuahale) of Manuwani,
keeper of the god of Malaekahana.

Only a few large rocks remain Dy tne site of tn2
railroad track, but the site has great importancs
in the eyes of the natives oecause of the promin-
ence of the kahuna Manuwahi. About this area is
said to have Dpeen a rather large Hawaiian settle-
ment, which . formerly was level land, put which
owing to the removal of flora has formed into
dunss The site was pointed out by a descendant of
Manuwahi, Kahiona Apuakehau, a very old Hawaiian
living in Laie,. The Hawaiians are still proud
that the district of Malaexahana was never c¢on-
quered Dy Kamehameha I, This is not recorded in
Hawaiian history so far as I xnow.

The legeng collect by Rice (Hawaiian Legends pg.
113) tells the story of Kamehameha's sending out
Kanalaiu, who was wunable to subdue Manuwahi ope-
cause tnis powerful kahuna was aided in nattle oy
the gods. After the battle, Kanalaiuy joinag
forces with Manuwanhi and is still spoken of oy tnhe
older natives as the cnief who revolted against
Kamehameha. Many skeletons were wunearthed in
plowing the cane fields of tne region and in
digging the foundations for the oeacn houses,
indicative, some think, of many pattles in tne
region,

Site 274 - Site known to Hawaiians as a fishing shrine on
the land known as Kalanai, which is now included in thez divi-
sion of Laie but formerly pelonged to Malaekahana.

The fish brought to this shrine were the kala and
enenue, Several flat rocks have bpeen placed on
end; one is placed flat. Innumeraole remains of
fish were found about the stones and on the west
side of the rocks.

Skeletal remains were found on the northwest side

at an average depth of 2 feet, The Dbody was
partially flexed. The upper portion of the body
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was lying on its pack, with the nead thrown Dback
so that the mandidle was uppermost. The legs had
been flexed. The entire length of the burial,
from head to knee, was 4 feet. The maximum length
of the right femur was 17 inches. Tne head was
lying toward the south, and the lower portion was
toward the sea.

Site 275 - waiapuka, a pool on the Kanuku side of Laie in
Malagkahana, inland from the road in the midst of a cane fiesld.

(.1

b

Site 276 - Waikuukuu,

Waiapuka is made famous by the legend of Laieika-
wai. Without guidance it is difficult to find,
for it 1is hidden from sight even from the sur-
rounding elevations or from the tops of tha nhignh-
est pines which line the road. The pool is oval
in shape, measuring about 30 ft. by 60 ft. witn
the water about 10 ft. oelow the level of the sur-
rounding plain, Tides are said to affect the
poal. On the Laie side is a small crevice in the
rock, which is said to open into the cavern in
whicn Laleixawai was hidden, Natives of the re-
gion remember when it was possiole to swim through
an underwater entrance, and it is said that tne
chamoer could accomodate three or four people.
Witnin the last 25 years silt has filled the pool,
and it is no lorger possiole to enter tne hiaogan
chamder. The pool is significant in th2 minds of
the Hawaiians bpecause it was nere that waxa nid
Laieikawai until she reacned maturity.

about 100 tt. up on the low ridge.
A narrow but deep crevice in the ground with water
at the pottom. This is affected by the tides and
the depth of the water in Waiapuka may be judged
by the height of the water in this opening. The
place is now being used for dumping garbage.
Site 277 - Paeo fishpond, mountain side of the oridge on

the Kahuku side of Laie.

This was once a large horseshoe-shaped pond that
was famous for the size of its fisn. It is now
dry and overgrown with weeds. On the Kahuku pank
is a chalice-shaped stone about 3 ft. high, where

-11-
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Hauwahine, the goddess (moo) of the pond, is said
to have been frequently seen combing her long
black hair. Tnis was a very sacred stone and
could not be approacned, nor would the old Hawaii-
ans use the pond when a blaxet of leaves and other
refuse (aamoo) covered the water, for it was pe-
lieved that then Hauwahine was present. When the
water was clear, Hauwahine had departed to Kailua.

Site 278 - Hanapepe, 2levation near the first pbridge oan the

Kahuku side of Laie.

A portion of this elevation was once a very sacred
place where the akua stone, Kamenaixana, was wor-
shipped. This is said to have oeen a female fisn
god, and the first fish were prought as an offer-
ing.

In addition to the sites enumerated avbove, McAllister

tions

two places of legendary or mythological interest,
wiich he did nmot assign site numbers:

"Kane and Kanaloa lived in tne vicinity of tne
ridge (near Site 267]; but tnat was at the time
when the Kahuku plain was still under water, and
waves lapped acout Kalaiokahipa. The Jrothers are
said to have obtained fish by dipping into two
holes on opposite sides of a large rock wnicn now
lies in the cane field."

"Apparently Kane, who was Joined oy Kanaloa, lived
at Opana for some time, for Jjust outside of Kawela
Bay there are rocks, horseshoe in shape and known
as Papaamul, where these brothers were wont to
scoop for fish,n

~12-
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B. Handy

The following statements are from E. S. Craighill Handy's
1940 survey of Hawaiian horticultural practices.

Waialee - There is a small group of terraces form-
erly known as Kanealii, now abandoned for lack of
water, around the house of Mrs. Jonn Baker, just
east of the Boys' Industrial School and inlang of
Kamghameha Highway. Tne large terraces now culti-
vated seaward of th2 Industrial School are of ra-
tent construction.

Pahipahialua - According to Judge Rathourn tnere
were no terraces along this stream.

Opana - Touching Opana and extending into Hanaxoae
was a small spring-watered cterrace area named
Kawela (same name as the bay). McAllister (sites
258, 259) says that according to legands told nim
by his informants there was 'formerly' no fresh
water at Kawela Bay (in Opana), but tnmat the gods
Kane and Kanaloa struck water from a rock now
'known as Waikane, and at the foot of the cliff in
the land Hanakoae', and that water 'continuso to
flow up to the time the plantation built a pump
Just pelow the rock.'!

Hanaxoae - According to Judge Rathourn thare were
no terraces along the Hanakoae, 0io, or Kaalaea
stream Deds in this ahupua‘a; the only terraces
were those watered by the springs, mentioned under
Opana.

Kahuky ~ Inland from the Kahuxku ranch house is
Kaalnapele Spring. Terrace symbols are shown
south of the ranch house (U.S5.G.S. topographic
map, 1917), but Judge Rathburn says that these
flats were built by Chinese before 1890 for rice
paddies. They were irrigated with artesian water,
but the water turned bracxish and the paddizs were
abandoned. They were never used for taro. The
1917 wmap shows extensive terrace areas in the
swampland seaward of the Oahu Railway, stretcning
1.5 miles south of Kukio Pond. These were orig-
inally terraces, were later planted to rice, and
are now under sugar cane, According to Jonn
Kaleo, there is a small group of terraces, soutn
of this swampland, named Kaukana. North of Kuxio
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Pond was also a small area. It is reported tnat
there were no terraces up Kahuku Stream or Kaohia-
ae, its upland branch. Kalzo names 11l localities
where terraces were formerly cultivated.

Keana - There are said to have been no terraces up
thIs stream, and Kalea knows of none on the level
land below.

Malaexahana - There were terraces in this anupu-
a'a, irrigated oy Kaukanalaau Stream.

“14-




C. Thrum

"A kapa-beating log of peculiar sound, unlike any
other known on the island, which was placed in its
waters at the close of kapa-making season to keep
it smootn and free from cracxks tnat would impart
an impression to the cloth in its manufacture, was
missed, and, believing it to have D»Deen stolan,
search was made all through the Koolau, waialua
and other districts 'til at last it was found in
use at Waipahu, Recognizing it oy 1its resonant
tone, it was claimed oy the searching owner, and
right thereto by those in possession was vigorous-
ly maintained. To test the truth of ownership as
claimed, the Ewa people accompanied the claimant
back to Kanuku to visit the scene and witness a
test of the underground stream theory. A opundle
of ti leaves were gathered, whicn was wrapped
together and consigned to the waters of Punahoo-
lapa. In the courss of a few days they were lost
to sight, whereupon the party set out for zZwa, and
after careful watcning, as predicted, the oundliz
of ti leaves came forth on the bosom of tne waters
of the Waipanu stream. The kapa log was thereupon
recognized as the rightful property of the Kahuxu
claimant™ [ Thrum 1211l: 130].

-
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D. Sterling and Summers

In 1962, Elspeth Sterling and Catherine Summers publisned a
compilation of information concerning Hawaiian archaeolodical
and historical sites, legends, myths, and tales. The following
quotations are taken from this puplication, rather than from
the original sources.

The following describes & trip through Kahuku in 1828,

tarted from Oio...Taxing aoout an Eastern course
we walxed over a level country and consideraoly
extended....The mountains along here do not rise
very abruptly near the shore but are seen towaring
in & Southern and Eastern direction. The land
over which we travelleo 'til oreaxfast time, the
distance of 5 or 6 miles in length and from L to 2
miles in breadth, the natives say floated in from
the sea and connected itself with the snores of
the 1island....This tract is beautified with lau-
hala and some other trees, and is the only scan2ry
of the xind we have met with, most of our course
on the West and Nortnern part of the island laying
Over barren sand.... (Champerlain n.d.)

Tne following was taken from an 1861 newspaper article.

In Kahuku is a spring called Puna-mano and it was
there that a man was destroyed oy a sharx. The
shark was found when it was small by a man and a
woman who went fishing at the beach with a draw
net at night. They wanted to save the shark so
they let it go free in the spring. On the panx< of
the spring, they planted a breadfruit tree. Later
as the shark grew in size so did tne oreadfruit
tree till it bore fruit. They wondered at the
disappearance of the breadfruit, and thought that
the fruits might have peen blown down Dy the gusts
of wind. Upon looking under the tree, they came
to the conclusion that they must have been stolen
for not one was found there.

One day they wanted to go to the upland to farm
but were a little worried apout the breadfruits
lest all be stolen by the thisf. Therefore they
spoke certain words in command to the shark, 'We
are going to the wupland, so watch our breadfruit
tree.' They went up.
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The own brother of the woman who owned the shark
was the one who went after the oreadfruit as soon
as they were gone angd s0 Ne was killed. The man
went to get some taro, lighted the imu and because
he longed for roasted oreadfruit he cclimbed tne
tree in secret. Wnen he threw fruits down they
rolled and fell into the spring. He descended and
reached out into the spring out oeore he seized
them, the shark leaped and devourad him. Tne sis-
ter returnad with her husband from their farming
and while on the plain love for ner orother welled
up in her, and it seemed as though he were dead.
when they reached the brother's house, the imu and
taro were seen there but he was not to pe seen.
Instead a new spring had appeared near oy, aoout
ten fathoms from the shark's spring. Thnere thnay
saw the water reddened with blood and the man's
cluster of love (scrotum) was also found there.
It seemed as though there was a passage beneatn
from one spring to the other. The sharx was negver
seen again after that." [Kuapuu 1B6l]

The following is from a 1952 newspaper article.

"puring World War II, the Army thres up an air-
field at Kahuku, 0Oahu, and ouilt barracks aoout
the runway....Tneg runways faced tns sea and wers2
in line with the main parracxs, a duilding placed
upon a xnoll whicn looked right down onto the run-
way. In fact, the door of tne parrac<s was on a
line with the runway.

Boys recruited and drafted in Hawaii were placzo
in the barracs along with Mainland soldiers. Tne
Hawaii Nisei were soon dissatisfied and askead
their captain to be moved out of tne main Darracs
into smaller barracks off to one side. The cap-
tain asked why they were dissatisfied. The Dboys
said they were being disturoced in their sleep.
Some said they were choked in their sleep. Others
said they had bad dreams. The captains dismissed
their plea with a laugh.

The Hawaii soldiers persuaded a group of haoles
who lived in a smaller barracks to change places
with them. The captain had no objection. Soon
the haole boys were complaining to the captain of
peing choked in their sleep. The captain inquired
about and tried to learn why there snould D2

-]_?-



pilikia in that one parracks.

An 0ld Hawaiian who hac liveg all nis life in tne
community gave him tne answer.

It seems that the airfield runways had been con-
structed right over the path Marchers in the Night
took when going to the ruins of an old heiau in
the mountains. These marchers were dead cniefs
and thelir retinues who most often gathered on the
nights of Ku, Axkua, Lono and Kane for reunions in
the old heiau.

To maxe matters worse, the door of the parracks
was right on the path of the marchers. The
Hawaiian advised the captain to close tnat door
and to open another at the side of the guilding.

If you don't vpelieve this story, ask Major Henry
Lindsey, retired."” {Taylor 1952)
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E. Miscellaneous Sources

The site map for the Kanuku area on file at the State His-
toric Preservation Office indicates that many of McAllister's
sites are no longer in existence. The only ones shown are
Sites 257 and 258, 265, 267, 270, 275 and 277, all of whicn ara
outside of the present survey area. This sam2 map shows four
additional sites, none of which are in the survey area, as
follows:

SITE 1038 - ™"Near Kahuku Point, on the northern
tip of Oahu, a sud-surface midden deposit lies
exposed oy the waves. A few coral oloc<s form a
small circle among the vegetation on the surface
and fragments of nistoric glass snow that the site
was occupied into relatively recent times. The
cultural level below the surface however, snows
evidence of a prehistoric occupancy for tne site.
The soil is dark with the charcoal from fires, and
packed with the remains of Hawaiian foods: shall-
fisn, fish and sea urchin. The deposit measures
some 20 cm., in thnickness and covers an area of
approximately 300 meters.”

SITE 1039 - "Large cave with internal retaining
wall."

SITE 1055 - "Shelter Cave."

SITE 250l - "This purial platform is located on a

small Air Force installation in Kanuku and is well
hidden in a dense thicket of Haole Koa and Christ-
mas Berry. It is one of the few burial platforms
known to exist on the island of Danu.

"The main section of the platform is rectangular
shaped. It is apout 8 meters wide along the NE
edge and narrows to about 4 meters just north of
the slope. The length from these two points is
1.5 meters. The SW end of the platform has a
slope that is three meters long and ends in a
point. The total heignt difference petween tne
top of the slope and the bottom is 5 meters."

Thomas Dye conducted a reconnaissance survey adjacent to
the Kuilima Resort at Kahuku in 1977, and recorded two sites:

50-~0a-F4-14 - "This site was discovered as an

~19-



Barrera [1979] conducted a survey and salvage

extensive, grey-to-greyisn-orown sandy deposit ex-
posed in seeral places along the windblown makai
face of the hign sand dunes at Kahuxku Point."

50-0a-F4~15 - "A placx layer, 26 cm thick, was
found exposed in a backhoe cut along an old
railway alignment."

gxcavations

in an area being developed by the Kahuku Housing Corporation
Just inland of the post office at Kahuxu. Five sites
recorded:

SITE 1425 - "Tnis site consists of two walls con-
structed of multiple-stac<ed limestone slass, sit-
vated...adjacent to the limestone cliff.®

SITE 1426 - "This is a coral-slao-lined depression

measuring 4.1 meters in length, 0.95 meter in

width and 1.05 meters in deptn. A large metal
pipe enters the feature in the southeast corner
and tnis fact, taken witn the presence of concrete
at the west end, indicate that the feature was
most probably associated with irrigation of the
surrounding sugarcane fields."

SITE 1427 - "Tnis is a complex of seven features

Lthree walls, three mounds and one cava)] situated

on the north slope of [a)l limeston2 knoll."

SITE 1428 - "This is a wall of limestone fragments
located at the top of the limestone cliff on the
south side of the survey area."

SITE 1429 - "This is a mound of earth enclosed on
two sides oy crude limestone fragment walls."

were

Finally, J. Halley Cox (L970: 97) mentions a boulder on tne

beach at Keana on which is found

figure.
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LIII. FIELD INVESTIGATIONS

The field reconnaissance discovered no structural remains,
undoubtedly because of the extent of previous agricultural
utilization of virtually the entire project area. Remains that
were located consist of the following (Figure 41:

Location 1 - A single unidentified maring mollusk snszll, a
fragment of coral and some possioly flaked fragmants of dense
basalt located in a grove of ironwoods at the point wnere tne
road to the DDE-NASA windmill branches from the road to the
Kahuku Training Area.

Location 2 - A single shell of a cowrie 7Cypraea caputser-
pentis], a favorite Hawaiian food species, on tne inland side
of a recently plowed field.

Location 3 - A concentration of oroken bottles ang ceramic
fragments, most of which propbably do not pre-date the 1930s,
situated at the base of a limestone ledge amongst a stand of
coconut trees.

Locations 2 and 3 are situated adjascent to a limestone
outcrop and ledge which appear to be relatively undisturoed
(Figure 5]. The potential for in situ Hawaiian remains oeing
present here is high.
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IV, CONCLUSIONS AND RECOMMENDATIONS

The literature searcn phasz of the project demonstrated
without a dount that the Kahuku area had peen the locus of con-
sideraole prenistoric Hawaiian activity. The paucity of re-
mains of such activities located during the field reconnais-
sance phase of the project suggests that much data have Deen
lost due to agricultural practices during the present century.
Much information about the daily life of the Hawaiians nas un-
doubtedly oeen destroyed in the seaward portions of the survey
area where intensive agriculture is still peing conductad, out
the findings discussed in the previous section suggest that
there may be relatively untouched sites further inland in two
places. If these particular areas are to be impacted py devel-
opment of the proposed agricultural parx it is recomm2nded tnat
intensive surveys be conducted, as follows:

1. The cluster of ironwood trees at Location #1 shoulc ope
surveyed with special attention being made to clear the tnicx
leaf litter on the ground which could pe obscuring extensive
Hawaiian remains.

2. Tne undisturbed limestone ledge and oluff adjacent to
the places where the bottles, ceramics and the mollusx shall
were found {Locations 2 and 3] should be surveyed intensively.
This area would apoear to be a promising location for human
burials and/or hapitation sites.

If significant remains are found in eitner of tna2se places,
it would then pe necessary to maxe a decision whether to removs
that area from consideration for development or te continue
into a test pit phase to determine the nature of the Hawaiian
occupation at the site. Oepending upon th2 results of tnis
test pit phase, there might be the necessity for a further
decision as to whether to continue development or to move into
an excavation phase to mitigate the adverse effects of the
agricultural park development.

-24-
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BACTERIOLOGICAL REPORT

FOR PUMP NO. 1
MAXTMUM
CONTAMINANT LAB DATE LAB
CONTAMINANTS LEVELS* RESULTS* ANALYSED NUMBER
ARSENIC 0.05 0.02 8/2/79 P7-9-19
SELENIUM 0.01 0.01 8/2/79 P7-9-19
MERCURY 0.002 0.0005 7/26/79 P7-9-18
CADMIUM 0.05 0.02 7/27/79 P7-9-19
LEAD 0.05 0.02 7/27/79 p7-9-19
CHROMIUM 0.05 0.01 7/27/79 P7-9-19
BARIUM 1.0 0.8 7/27/79 P7-9-19
SILVER 0.05 0.03 7/27/79 P7-9-19
NITRATE (AS N) 10.0 1.0 7/25/79 P7-9-19
FLUORIDE
CHLORIDE 250.0
TOTAL
DISSOLVED SOLIPS  500.0
PH 6.5 - 8.5 SCALE
CORROSIVITY NON-CORROSIVE
SODIUM 42 7/27/79

*Measured in milligrams per liter (mg/1) unless otherwise specified.

SOURCE: State Department of Health
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BACTERIOLOGICAL REPORT

FOR PUMP NO. 1

MAXIMUM

CONTAMINANT LAB DATE LAB
CONTAMINANTS LEVELS* RESULTS* ANALYSED NUMBER
ARSENIC 0.05 0.02 8/2/79 P7-9-19
SELENIUM 0.01 0.01 8/2/79 P7-9-19
MERCURY 0.002 0.0005 7/26/79 P7-9-18
CADMIUM 0.05 0.02 7/27779 P7-9-19
LEAD 0.05 0.02 7/27/79 P7-9-19
CHROMIUM 0.05 0.01 7/27/79 P7-9-19
BARIUM 1.0 0.8 7/27/79 P7-9-19
SILVER 0.05 0.03 7/27/7% P7-9-19
NITRATE (AS N) 10.0 1.0 7/25/79 P7-9-19
FLUORIDE
CHLORIDE 250.0
TOTAL
DISSOLVED SOLIDS  500.0
PH 6.5 - 8.5 SCALE
CORROSIVITY NON-CORROSIVE
SODIUM 42 7/27/79

*Measured in milligrams per liter {mg/1) unless otherwise specified.

SOURCE: State Department of Health



BACTERIOLOGICAL REPORT
FOR PUMP NOD. 1

MAX TMUM
. CONTAMINANT LAB DATE LAB

CONTAMINANTS LEVELS* RESULTS* ANALYSED NUMBER
ARSENIC 0.05 0.02 9/22/80 P9-0-167
SELENIUM 0.01 0.01 9/23/80 P9-0-168
MERCURY 0.002 .005 9/26/80 P9-0-167
CADMIUM 0.010 .02 9/24/80 P9-0-167
LEAD 0.05 .01 9/24/80 P9-0-167
CHROMIUM 0.05 .8 9/24/80 P9-0-167
BARIUM 1.0 .03 9/18/80 P9-0-167
SILVER 0.05 1,05 9/19/80 P9-0-169
NITRATE (AS N) 10.0 .20 9/22/80 P9-0-170
FLUORIDE
CHLORIDE 250.0 92 9/22/80 P9-0-170
TOTAL
DISSOLVED SOLIDS  500.0 309 9/22/80
PH 6.5 - 8.5 SCALE
CORROSIVITY NON-CORROSIVE
SODIUM 45 9/18/80 P9-0-167

*Measured in milligrams per liter {mg/1) unless otherwise specified.

SQURCE: State Department of Health
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BACTERIOLOGICAL REPORT
- FOR PUMP NO. 1

— ’, MAXIMUM
‘ CONTAMINANT LAB DATE LAB
- CONTAMINANTS LEVELS* RESULTS* _ ANALYSED NUMBER
~ ARSENIC 0.05 0:02 10/21/81 P10-1-61
- . SELENIM 0.01 0.01 10/21/81 P10-1-61
-{f MERCURY 0.002 0.005  10/16/81 P10-1-62
,: CADMIUM 0.010 0.005 _ 10/19/81 P10-1-61
- LEAD 0.05 0.2 10/19/81 P10-1-61
~ CHROMIUM 0.05 0.01 10/19/81 P10-1-61
- BARIUM 1.0 0.8 10/20/81 P10-1-61
B SILVER 0.05 0.03 10/15/81 P10-1-61
~ NITRATE (AS N) 10.0 0.98 10/16/81 P10-1-63
& FLUORIDE _ 0.2 10/15/81 P10-1-648
» CHLORIDE 250.0 49 10/19/81 P10-1-64B
o TOTAL '

DISSOLVED SOLIDS  500.0 307 10/19/81 P10-1-64A
i} PH 6.5 - 8.5 SCALE
_ CORROSIVITY NON-CORROS IVE
;ﬁ SoDILM a2 10/20/81 P10-1-61
m *Measured in milligrams per liter (mg/1) unless otherwise specified.
-

SOURCE: State Department of Health

L c-3

g ———



BACTERIOLOGICAL REPORT
FOR PUMP NO. 1

MAXINMUN

CONTAMINANT LAB DATE LAB
CONTAM INANTS LEVELS* RESULTS*  ANALYSED NUMBER
ARSENIC 0.05
SELENIUM 0.01
MERCURY 0.002
CADMIUM 0.010
LEAD 0.05
CHROMIUM 0.05
BARIUM 1.0
SILVER 0.05
NITRATE (AS W) 10.0
FLUORIDE
ALKALINITY
(as CaC03) 70 7/20/82 P2-2-22
HARDNESS
(as CaC03) 91 7/21/82 P7-2-24
CHLORIDE 250.0
TOTAL
DISSOLVED SOLIDS  500.0 245.4 7/20/82 P7-2-23
PH 6.5 ~ 8.5 SCALE _ 7.50
CORROSIVITY

NON-CORROSIVE -0.57

TEMPERATURE (oC)

230C 10/20/81 P10-1-61

*Measured in milligrams per liter (mg/1) unless otherwise specified.

SOURCE: State Department of Health
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