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ying you of our acceptance of the above ss an ade.

lment of Chapter 343, HRS. Attached is =z cony of

£z Report,

lcant will be requirved to submit tne following infor-

ith the applicatisn for a Special Manzgement Arvea

it
Sewage Treastment & Disposal
The applicant shall provide written documentation from
the State Department of Health, City anag County Depart-
ment of Public Works (DPW) and Board of Water Supply
(BWS) regarding the acceptability of cesspool dispnsal
of wastewater at the proposed poroject site,
brainage
The goplicant ravide a preli \
depicting the g osysigm and
flows on.site, MiNaTy approv:
scheme by the 1 also be ren




Roy Takemoto, Chairman
3

3. Shoreling Acoess
The applicant will provide written documentation from
the Department of Parks and Recreation (DPR) regarding
the desirablility of establishing a public vs. private
easement adjiascent to Parcel 10
4. Potential Use of Project Site
The applicant will provide written documentation from
the City and County DPR indicsting the status of their
plans for expansion of parking facilities serving the
Waimea Bay Beach Park,
3. Archaeological Sites
The applicant will provide writien documentation from
the State Historic Preservetion Office regarding the
minimum measures that would be considered adequats for
mitigating the potential adverse effects on archasolo-
giﬁal snd historic resocurces at the project site,
Uther concerns, which will be addressed grior %o Department
of Land Utilization subdivision approval include:
. Prelimirary water commitment from the BWS.
2. Permit to do construction within the Kamehamehs Highwa
right-of-way from the State Department of Transportstion.
here are any guestions, please contact Samoson Mar of our
foat 525-4077.
MICHAEL M, MoELROY
Directer of Land Utilizaticon
51
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A.  BACKGROUND

The EIS was prepared for Oceanic Properties, Inc. oy Belt,
Collins and Associates. This document describes the anti-
cipated impacts of the implementation of the 19-1nt Kawsilaa
Subdivision. The project site is located on the makai side
of Kamehameha Highway, approximately 2,000 feet on the
Halelwa side of the entrance to Waimea Bay Beach Park.
Halelwa is located about 4 miles southwest of the project
site. The project site 1s zoned R-4 Residential District;
the Detailed tand Use Map (DLUM) designates the site for park
use, while the proposed Davelopment £lan designates the site
for sgricultural use. 1In January 1979, a Department of Parks
and Recreation (DPR) study designated the project site and

an adjoining parcel as one of the locstions for fufure expan-
sion of parking facilities for Waimea Beach Park. Mowzver,

a letter from DPR to DLU, dated June 10, 1982, stated that,
"Due to current fiscal shortasges, it appsars unlikely that
the City will be able to acquire this parcel in the immediate
future.n

The applicant proposes to subdivide the 4.889%.acre site into
19 lots, ranging in size from 5300 to 10,9200 square feet.
The lots will be sold in fee for the construction of single-
family residences, in conformance with the Comprahensive
Zoning Caode (DZ0).

vposed project will include the construction of an
roadway system, drainage system, and slectrical
WET  ant zlecommunication system. Installation of indi-
vidual houselot cesspools will ne undertaken vy individusl]
owners, when they construct their homes., There are no muni-
cipal wastswater treatment facilities in the vicinity of the
project site and none proposed in the near future
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The 40-~fgot Shoreline Setback Area affects subdivision lots

4 - 10 therefore, any subsequent development, which would be
oroposad within the Shoreline Setback Arvea, would require an
environmental assessment, under Chapter 343, HRS (Environ-
mental Impact Statement Law). The entirze 51te lies within
the Special Managemant Area (SMA), as defined by Grdinance
NO. 45327, as amended, An EIS was required of the applicant
under the provisicns of Chapter 343, HRS, because partions

cf the subdivision include lands within the Shoreline Setback
Area. Acceptance of this document will also fulfill the
environmental assessment requirements of Ordinance No. 4529,
as amended.

PROCEDURES

1. An EIS Preparation Notice, orepared by the DLU, appeared
in the "EQU (Environmental Quality Commission) 8ulletin®
of September 8, 1981 under the Register of Chapter 343,
HRS Documents. This was distributed to all interasted
Federal, State, and City and County agencizs, as well as
community interest groups.

2. Comments from consulted parties were received until
October 28, 1981, allowing all parties greater than ths
30-day minimum consultation period., Twenty-three (23)
parties submitied comments during this period, which

were responded to Ln writing by the applicant.

5. Thea Draft EIS5 was received and distributed oy EQC on May
24, 1982. The deadline for public review was then set
Tor June 22, 1982, 4 list of reviewers is attached.

4, Tweniy-sight (28) parties made replies to the Draft FIS.
The applicant made point-by.point responses to all sub-
stantive comments, within the l4-day response periocd.

Written documentation batween the applicant and the appropri-
ate governmental agency, regarding the following issues, must
D2 submitted with the application far a SMp

The applicant shall provide written documentat
the State Department of Health, City and Count
ment of Puolic Works {(DPW) and Board of water
(BYS) regarding the acceptability of cesspool
of wastewster at the proposed project site
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2. Drainage

The applicant shall provide a preliminary drainage plan,
depicting the drainage system and direction of tuncff
flows on-site, Preliminary approval of the drainage
scheme by the DPW will also be required at that fime.

The following issues are considered to be untesaolved at tnis
time:

1. Shoreline Rccess
The applicant will provide written documentation from
the Department of Parks and Recreation (DPR) regarding
the desirability of establishing a public vs. private
gasement adjacent to Parcel 10.
2. Potential Use of Project Site
The applicant will provide written documentation from
the City and County DPR indicating the status of their
plans for expansion of parking facilities serving the
Waimea Bay Beach Park.
3. Archaeological Sites
The applicant will provide written documentstion fron
the State Historic Preservation Office regarding the
minimum measures that would be considered adeqguate for
mitigating the potentisl adverse effacts on archacclo.
gical and historic resources at the project site.
UNRESOLVED ISSUES TO BE ADDRESSED 3Y OTHER PERMIT PRUOCESSES
Prior to the DLU approval of the sundivisien appllcation for
the proposed project, the following issues will be resolved:
Lo Water Commitment
The applicant will obtain a commitment for a specified
amount of water for the proposed project from the
Honolulu Board of water Supply.
2. Highwav Improvements

ot
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in addition, any subseguent activity within the 40-foot
Shoreline Setback Area will be subject to the provisions aof
the Shoreline Setback Rules and Regulatlons, HRS, 205-3Z.

RESPONSE

The applicant made adequate point-by-point responses to all
comments, and included them in the Revised £IS5. Conditlons
whicn must be fulfilled prior to the submittal of a SMP

application have been specified in Section € of this report.

DETERMINATION

The Revised FIS is determined to be acceptable under the pro-
cedures established in Chapter 343, HRS. This determination
in no way implies a favorable rvecommendation on the appli-
cant's recuest for any subseguent permits required by this
department for this project, where applicable.

APPROVED

MICHAEL M. McELROY
Dirvector of Land uUtilization

51
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CHAPTER |
PROJECT DESCRIPTION

Oceanic Properties, Inc., a wholly-owned subsidiary of Castle &
Cooke, Inc., is proposing development of a 19-lot subdivision in the
Waialua District of O'ahu. The project has tentatively been named the
Kawailoa Subdivision. The remainder of this chapter describes the site
and its surroundings, the major features of the proposed subdivision,
and the market at which the project is aimed. '

1.0 DESCRIPTION OF THE SITE
1.1 Location

The site of the proposed Kawailoa Subdivision is a 4.689-acre
parcel (TMK No. 6-1-03:26) on O'ahu’s north shore (see Figure 1-1).
It is situated on the makai side of Kamehameha Highway approximately
2,000 feet southwest of the entrance to Waimea Bay Beach Park. The
nearest town is Hale'iwa, approximately four miles to the southwest.

1.2 Physiography

The project site lies between Kamehameha Highway and the Pacific
Ocean (see Figure 1-2). In general, the slope is from east to west and
averages about five percent. Steeper land is situated near the parcel's
eastern corner and around a small promontory located midway along the
northern property line. The makai third of the site is much flatter,
with slopes averaging two to three percent. There are two other
obvious topographic features. The first is an old narrow-gauge rail-
road roadbed that runs north-south through the middle of the parcel;
the second is the moderately steep (approximately 30 percent slope)
boulder-strewn shoreline just makai of the property's seaward boundary
where the land drops off sharpiy to the ocean.

1.3 Land Use

At the present time, the site is not in use. A barbed-wire fence
with a locked gate separates it from Kamehameha Highway and the
parcel adjoining it on the south. A 40-foot by 12-foot concrete pad is
located about 50 feet from the shoreline near its southern boundary,
and there are a number of lava rock walls present. An impressive lava
rock structure believed to be a heiau or ko'a (fishing shrine) from the
‘pre-contact period straddles the northern property line immediately
makai of the rock promontory. McAllister (1932) reported the shrine
was known as Keahu o Hapu'u, as told him by Ho'okala during his
survey of the island's archaeological sites in 1930; N.B. Emerson also
mentioned a "little hefau" on the bluff of Kehu-o-hapu'u [sic] in his
1925 book Pele and Hiiaka (Sterling and Summers; 1978: 129).

The railroad roadbed that bisects the site was abandoned in the
1940s, and all of the rails and ties have been removed. A squatter's
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small garden site, now seemingly abandoned, lies makai of the railroad
right-of-way, and a moderately large banyan tree rises above part of
the rock outcrop.

The parcels to the south and east of the project site are owned by
the Bishop Estate; the lot immediately north is owned by Castle &
Cooke, Inc. All of the land across Kamehameha Highway from the site
is vacant and covered with scrub vegetation, as is the parcel abutting
the northern boundary of the project site. The five-acre parcel im-
mediately to the south (TMK No. 6-1-03:27) contains one older single-
family dwelling, but most of it is overgrown with scrub vegetation.

1.4 Existing Drainage Pattern

As can be seen from Figure |-3, the land immediately mauka of the
project site rises sharply (greater than 35 percent slope) to an eleva-
tion of about 200 feet. A sharp break in slope occurs at that point and
the rise becomes a much more modest seven percent across the Kawailoa
uplands. Runoff from this mauka area which might have affected the
project site before Kamehameha Highway was constructed is now inter=-
cepted by a swale along the mauka side of the roadway. Once in the
swale it moves to the inlet of a culvert situated at a low point in the
roadway approximately 200 feet south of the Kawailoa Subdivision site.
The area which drains into this portion of the swale is shown in Figure
1-3.

Residents of the area report that the culvert is overtopped .during . .

heavy rains so that Kamehameha Highway is covered by several inches
of water. However, the Kawailoa Subdivision site is sufficiently far
removed (both horizontally and vertically) that the problem does not
directly affect it.

2.0 DESCR!IPTION OF THE PROPOSED ACTION
2.1 Layout

The proposed subdivision layout is shown on Figure (-4. It in-~
volves the creation of 19 residential parcels ranging in size from 5,500
to 10,990 square feet (see Table {-1). In addition, separate parcels
would be formed for the roadway, and for the area containing the half
of Keahu O Hapu'u within TMK No. 8-1-03:26. The latter, designated
parel 11-A on Figure 1-4, would be consolidated with TMK No.
6-1-01:1, which adjoins the project site to the north.

Access from Kamehameha Highway to the proposed lots would be
provided by a 400-foot-long road with a 44-foot right-of-way (r.o.w.)
ending in a cul-de-sac. Fifteen of the residential lots would front
directly onto it; the remaining would be served by a narrower road
(26-foot r.o.w.) of 240 feet which branches off the main subdivision
roadway and ends in a hammerhead turnaround. The roads would be
improved to City and County subdivision standards. The roadway
would intersect Kamehameha Highway about 80 feet from the project's
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Table 1-1. Estimated Slope, Elevation Change, and Land Area by Lc:t.l

Approximate Approximate Change Approximate

. Slope .in Elevation Land Area

Lot No. (in %) Across Lot (Ft.) (in Sq. Ft.)
1 5 3 5,500
2 7 4 5,840
3 less than 2 1 6,350
4 less than 2 2 10,990
5 less than 2 3 8,640
6 3 3 7,800
7 less than 2 2 7,500
8 less than 2 1 7,550
- 8 less than 2 2 9,150
10 less than 2 1 10,570
" more than 35 20 9,500
12 2 2 6,100
13 2 2 6,600
14 5 4 6,700
15 10 6 7,100
16 9 _ 12 8,200
17 12 16 6,400
18 14 14 6,100
- 19 9 ‘ .8 - 6,100
142,640

1_See Figure 1-5 for lot boundaries.

~Source: Belt, Collins & Associates.

southern boundary. This maximizes the sight-distance on the Waimea
Bay side of the intersection approach.

Shoreline access would be provided by a ten-foot-wide easement
through lot 10. The easement would begin at the cul-de-sac of the
primary subdivision road and paraliel the boundary between lots 10 and
11-A. It would allow residents of the project to reach the shoreline
and to view the archaeological remains on lot 11-A.

As indicated in the discussion of archaeological impacts presented
in Section 9.0 of Chapter 11l, the ko'a or heiau, Keahu O Hapu'u, is a
valuable cultural resource. For this reason, lot 11-A will be consoli-
dated with the adjoining parcel.
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2.2 Site Grading

The grading plan for the proposed project is shown in Figure |-5.
Because it is Oceanic Properties' intention to sell only improved lots,
rather than house/lot combinations, the only earthmoving that would be
undertaken as part of this project would be for roadways. [n selecting
roadway alignments, care has been taken to minimize the amount of cut
and fill that would be required. Nevertheless, a small amount of earth
would have to be imported. The greatest change in elevation between
existing and finished grade would be approximately four feet; in most
places the finished roadway elevation would be within two feet of the
existing grade.

Oceanic Properties, Inc. would not grade any of the residential
lots prior to their sale and has not, therefore, prepared any grading
pian for them. However, individuals who purchase the lots may be
expected to undertake grading if that proves necessary for the type of
structure they desire. Examination of the proposed grading plan indi-
cates that three-quarters of the lots would have slopes of less than ten
percent (see Table 1-1). Little, if any, grading would be necessary to
site homes comfortably on these lots. Lots 15, 17, and 18 have slopes
in the ten to 14 percent range. These are situated along the Kameha-
meha Highway side of the property, and buyers would have to do at
jeast some grading to make room for driveways and garages. The
houses themselves would probably be built on poles or split levels. Lot
number 11 sits squarely atop the rock outcrop on the site's northern
boundary. The site affords grand views, but it would be difficult to
develop. At this time we carmnot determine what architectural soiution
might be used.

2.3 iInfrastructure

2.3.1 Water Supply. A 16-inch waterline along the mauka side of
Kamehameha Highway would be tapped to supply water to the lots in the
subdivision. The line is part of the Honolulu Board of Water Suppiy's
Waialua system. Water for the system is obtained from the "Waialua and
Hale'iwa Wells" about six miles south-southwest of the proposed Waimea
Bay Subdivision.

)According to the Honolulu Board of Water Supply (October 28,
1981):

Although we can still accommodate a limited number of new
projects, we are not making any advance water commitments
for proposed deveiopment projects. The availability of water
for projects are [sic] determined when construction drawings
are submitted for our review and approval. However, ap=
provals must first be obtained from the City's Department of
Land Utilization before we will take any action on the pro-
posed development.

If water is made available for the project, the developer will
be assessed our water development charge covering the [pro
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rata cost of] development of source, reservoir, and transmis-
sion facilities needed to provide water service to the project.

Planning for the subdivision is proceeding on the assumption that
sufficient water will be available from Board of Water Supply sources.

The on-site water distribution system would consist of distribution
mains beneath the roadways and a lateral. for each lot. All Board of
water Supply design standards would be adhered to. Once completed,
the system would be dedicated to the City and County,

2.3.2 Sewage Disposal. At present there are no municipal wastewater
treatment facilities in the Waialua District. Hence, all existing develop-
ment utilizes on-site treatment and disposal (Hawai'i, State of, Depart-
ment of Health, 1980:10-34). Most of the residential units use cess-
poois, but newer apartments and the Pa'ala'akai subdivision have their
own private treatment plants. Because of the low-density nature of the
proposed subdivision, the developer of the Kawailoa Subdivision expects
that lot purchasers would install individual cesspools when they con=
struct their homes.

2.3.3 Storm Drainage. Present plans call for storm runoff from the

- coastal tier of lots (4 through 10) to continue to drain by overland flow

directly into the ocean. Lots 1 through 3 lie below the level of the
proposed roadway; they currently drain into the depression along the
mauka side of the old railroad roadbed and thence into the adjoining
parcel. This pattern may be retained or, alternately, a small swale may
be created down the property line which would carry runoff to the
ocean.

Runoff from the remainder of the site would be intercepted by
gutters along the roadways and carried to the low point of the road
system adjacent to lot 8. Dry wells situated there would receive the
runoff and allow percolation intoe the ground. During the periodic
storms which might be expected to produce runoff in excess of the
disposal wells' capacity, overflow would be diverted into a swale along
the boundary between lots 7 and 8. The swale would discharge at the
shoreline.

{t should be noted that both points of potential shoreline discharge
have relatively steep boulder beaches. Because of this, stormwater will
not reach the ocean as a definable stream. instead it will percolate
through the rocks and seep siowly into the ocean along the waterline.

2.3.4 Electrical Power and Telecommunication Service. Electrical power
for the project would be provided by the Hawaiian Electric Company via
an existing overhead powerline that runs past the site along the makai
side of Kamehameha Highway. Power distribution on-site to the indi-
vidual lots would be underground.

Telephone service would be provided by the Hawaiian Telephone
Company. As with power, underground lines on-site would link the
individual lots with the existing overhead telephone wires along Kameha-
meha Highway.
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T i 2.3.5 Solid Waste. The City and County of Honolulu would assume
L - responsibility for curbside refuse pickup once the project is completed.
Disposal would be at the Kawailoa landfill and/or such other sites as are
designated by the City.

]

2.4 Development Objectives/Expected Market

In its "Request for Assessment" for the project, Oceanic Proper-
ties, Inc. (July 2, 1981) stated:

The objective of the proposed development is to convert a
presently unused and vacant parcel of land into a residential
subdivision consisting of 19 moderate sized lots. The pro-
posed development represents a more productive use of the
site as authorized under its current zoning (R-6) and will
provide some market supply relief for individuals or families
desiring to build their own home in this area.

e

in the same document (page 8), the fair market value of the project
was estimated at $2,425,000. This is equivalent to approximately
$125,000 per lot, or a little less than $12.00 per square foot.

{
f
/
AU B s SR S

Oceanic Properties, Inc. believes that buyers for the lots in the
proposed subdivision will be predominantly O'ahu residents who already
live In the central and north shore areas.
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CHAPTER I
RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE
PLANS, POLICIES, AND CONTROLS FOR THE AFFECTED AREA

There are a number of different State and County plans, policies,
and controls that bear some relationship to the proposed Kawailoa Sub-
division. These fall into three categories: (1) policy plans, (2) land
use plans, and (3) other programs and controls. The proposed
project's consistency with them is discussed below.

1.0 POLICY PLANS

Both the State of Hawai'i and the City and County of Honolulu
have adopted policy plans to guide the physical, social, and economic
development of the islands and O'shu. These plans contain general
objectives and policies which establish a framework for more detailed
land use planning of regions and communities. They are also intended
as the basis for functional plans covering such topics as transportation,
housing, and economic development. Policy plans do not contain land
use maps and, therefore, rarely become specific in their recommenda-~
tions regarding a particular site. Hence, our discussion of them is
necessarily general.

1.1 The O'ahu Generai Plan
In 1977, the City and County of Honolulu adopted a naw O'ahu

General Plan containing 180 policies designed to guide physical develop-
ment, government operations, and social and economic programs for the

“island of O'ahu through the year 2000. The General Plan has since

been amended to include 18 additional policies concerning energy use
and conservation. Many of the policies in the General Plan have little
or no relationship to the proposed Kawailoa Subdivision. Listed below
are those policies which do have a bearing on the proposed project.
Each is followed by a discussion of the extent to which the proposed
development is consistent with the stated policy.

Policy: Reduce, or at most maintain, the 1975 proportions of the is-
land's rural and urban-fringe populations (Population, Objective c,
Policy 3).

Policy: Seek a year 2000 distribution of 0'ahu's residential population
which would be in accord with the following table: [the table shows a
year 2000 population for the North Shore Development Plan Area of
11,500] (Population, Objective C, Policy 4).

Discussion: A number of factors make it impossible to determine
the project's consistency with the population objective directly.
The most important of these inciude (i) a change in the official
year 2000 island-wide population projections (reduced from the
1,039,000 shown in the General Plan to 917,000), (ii) the General
Plan's provision that "the population figures may be adjusted to
accommodate housing necessary to support resort industry in the
various areas of the island" (e.g., Kuilima), and (iii) the fact that

=1




the 1975 population estimates on which the General Plan's year 2000
population allocations were based have proven to be erroneocus.

Mowever, as part of its work on the Development Plans for the

" island, the Department of General Planning did prepare updated
population targets for the North Shore planning area that it be-
lieves are consistent with the intent of the General Plan. These
revised population figures were then used in developing the land
use allocation map that forms a major component of the North Shore
Development Plan (NSDP). Since the Kawailoa Subdivision site is
designated for residential use on the proposed NSDP adopted by
the Council and wvetoed by the mayor, we must presume that the
City Council (which authorized the General Plan) believes the
project is consistent with the General Plan.

Policy: Preserve sufficient agricultural land in Ewa, in Central 0'ahu,
and along the North Shore to ensure the continuation of sugar and pine-
apple as viable industries (Economic Activity, Objective C, Policy 3).

Discussion: The project site is zoned for residential use and is
adjacent to other property so designated. It has not been used
for the cultivation of sugar or pineapple, and surveys by the Soil
Conservation Service and Land Study Bureau indicate that the
soils present are not well-suited to such use. Hence, urban
development on this parcel would not affect the viability of the
sugar and pineapple industries.

Policy: Protect Oahu's natural enviromment, especially the shoreline,

- valleys, and ridges, from incompatible development (Natural Enviromment,

Objective A, Policy 1).

Policy: Require development projects to give due consideration to
natural features such as slope, flood and erosion hazards, and water
recharge areas (Natural Enviromment, Objective A, Policy 2).

Policy: Protect the natural environment from damaging levels of air,
water, and noise pollution (Natural Environment, Objective A, Policy 6).

Policy: Protect plants, birds, and other animals that are unique to the
State of Hawai'i and the island of 0'ahu (Natural Environment, Objective
A, Policy 7).

Discussion: The proposed project would extend residential de-
velopment along the Kawailoa shoreline. Its density would be
similar to that already present along the area's shore. No de-
velopment would occur within the 40-foot setback area.

The project would not cause damaging levels of air, water, or
noise pollution. Neither would it harm unique biological systems.
The design takes into account natural features and would not
significantly degrade the natural environment.

Policy: Protect the Island's well-known resources: its mountains and
craters; forests and watershed areas; marshes, rivers, and streams;
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shoreline, fishponds, and bays; and reefs and offshore islands (Natural
Environment, Objective B, Policy 1).

Policy: Protect Oahu's scenic views, especially those seen from highly
developed and heavily travelled areas (Natural Environment, Objective B,
Policy 2).

Discussion: The proposed project would not directly affect any
well-known natural resources. Houses built on the project site
would be highly visible from Kamehameha Highway but, since
existing vegetation already blocks the line of sight to the shoreline
and ocean from the roadway, they would not significantly affect
views. Visual impacts are discussed in detail in Section 8.0 of
Chapter IHi.

Policy: Encourage residential developments that offer a variety of
homes to people of different income levels and to families of various
sizes (Housing, Objective C, Policy 1).

Policy: Encourage residential development in areas where existing
roads, utilities, and other community facilities are not being used to
capacity (Housing, Objective C, Policy 4).

Discussion: EXisting public facilities are capable of accommodating
residents of the proposed project. The present proposal involves
subdivision and infrastructure improvements only; custom homes
would be constructed by purchasers on an individual basis.
However, the projected selling price of the improved lots alone
dictates that they would not be used to meet the need for moder-
ately priced housing units. While the custom homes would vary in
size and character, they would be affordable only by households in
the upper-income groups.

Policy: Plan for the timely and orderly expansion of utility systems
(Transportation and Utilities, Objective C, Policy 3).

Policy: Require the installation of underground utility lines wherever
possible (Transportation and Utilities, Objective D, Policy 5).

Policy: Phase the construction of new developments so that they do not
require more regional supporting services than are available (Physical
Development and Urban Design, Objective A, Policy 3).

Policy: Require new developments to provide or pay the cost of all
essential community services, including roads, utilities, schools,
parks, and emergency facilities.

Discussion: Regional wutility systems and supporting services
would not be overstressed by the proposed project. The on-site
infrastructure costs would be paid for by the developer, and on-
site utility lines would be underground. The developer would also
contribute to the costs of off-site improvements which benefit this
project through the park dedication fee, water development
charge, etc. Other essential community services would be paid for
through tax revenues generated by the project's residents.
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Policy: Require all development in areas subject to floods and tsunamis
to be located and constructed in a manner that will not create any
health or safety hazard (Public Safety, Objective B, Policy 5).

Discussion: The only natural hazard of any significant import for
the proposed project is the possibility of tsunami inundation. The
height of the tsunami calculated by the U.S. Army Corps of Engi-
neers as having a recurrence interval of 100 years is 18 feet above
mean sea level at this location. This would reach across virtually
the entire makai row of lots. However, with the existing ground
elevation on these lots being 14 to 18 feet, the flooding would not
be deep. By raising the homes on suitable foundations, it will be
possible to provide adequate protection against property damage
and loss of life.

Policy: Encourage the restoration and preservation of early Hawaiian
artifacts and landmarks (Culture and Recreation, Objective A, Policy 4).

Policy: Identify and preserve areas of unique cultural and social
significance (Culture and Recreation, Objective A, Policy 2).

Policy: Preserve and restore, to the extent possible, buildings and
sites of historic and cultural significance, including those on the
State and National registers (Culture and Recreation, Objective A,
Policy 3).

Discussion: Oceanic Properties has commissioned two archaeological
surveys of the site by the Bishop Museum. These have uncovered
remains with significant research value, and one archaeological
feature, the ko'a on parcel 11-A, which deserves preservation.
Steps which could be taken to recover this information, to pre-
serve the ko'a, and to minimize potential adverse impacts on
archaeological remains located on nearby land are discussed in
Section 9.0 of Chapter [l of this repert. At this time, no formal
commitment to implement further mitigation measures (except
avoidance of the ko'a) has been made.

1.2 Coastal Zone Management Plan

_ The Hawai'i Coastal Zone Management (CZM) Act (188/SLH 1977)
establishes goals for actions affecting the coastal zone. The State
Department of Planning and Economic Development, which is the lead
agency for the CZM program, has indicated that six CZM policies are
relevant to the proposed Kawailoa Subdivision. These policies are listed
below; accompanying each is a brief discussion of the proposed project's
consistency with it.

Policy: Provide adequate, accessible, and diverse recreational oppor-
tunities in the coastal zone management area by encouraging expanded
public recreational use of County, State and Federally owned or con-
trolled shoreline lands and waters having recreational value.

Discussion: Because of the rocky nature of the site's coastline,
recreational activities here are limited. Therefore, no public access
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has been provided in the subdivision plan; however, an easement
across lot 10, would allow residents of the subdivision access to
the shoreline. Development of the proposed project would preciude
the construction of an additional parking lot for Waimea Bay Beach
Park on this site, which was one of three alternative sites identi-
fied in the Urban Engineering Consultants, Inc. report (January 3,
1978) for the City and County Department of Parks and Recrea-
tion. Further discussion of this issue can be found in Section
11.6 of Chapter IIl and Section 4 of Chapter IV.

Policy: Protect, preserve, and where desirable, restore those natural
and man-made historic and preh:.stor:.c resources in the coastal zone
management area that are sigpificant in Hawaiian and American history
and culture.

Discussion: See Section 9 in Chapter Il for a description of the
archaeclogical features that are present, an assessment of their
significance, and a summary of proposed mitigation measures.

Policy: Identify valued scenic resources in the coastal zone management
area.

Discussion: Emstmg views and the proposed project's |mpacts on
them are described in Section 8 of Chapter ill.

Policy: Encourage those developments which are not coastal dependent to
locate farther inland.

Discussion: Although a residential subdivision is not coastal
dependent, the zoning and Development Plan maps both designate
the site for residential use. Since pecple like to live near the
shore, even if this project is not implemented it is likely that
residences would eventually be built here unless the parcel is
acquired by the Department of Parks and Recreation for a parking
lot for Waimea Bay Beach Park. To preserve the site as an open
space resource would probably require acquisition by the State or
City and County; the parcels to the north and mauka of the site
would probably remain in open space indefinitely, given their
rough topography and preserwvation and agricultural zoning.

Policy: Preserve valuable coastal ecosystems of significant biological
or economic importance.

Discussion: The ocean bottom fronting the site consists almost
entirely of barren lava flows and basalt boulders. Because the
wave stress along here is so high, wvery little coral has become
established and therefore, no ecosystem based on coral is possibie
here. The impacts of grading and cesspool waste disposal, as
discussed in Section 3.2 of Chapter [Il, are not expected to be
significant.

Policy: Control development in areas subject to storm wave, tsunami,

flood, erxosiecn, and subsidence hazard; ensure that developments comply
with the requirements of the Federal flood insurance plan.

P A L s



Discussion: The proposed development would adhere fully to the
restrictions of the Federal flood insurance program. All the
heouses on the makai tier of lots would be required to be raised
above the 18-foot elevation and would have to conform to struc-
tural standards intended to protect them against the expected
forces of the design tsunami. This issue is discussed further in
Section 4 of Chapter iil. Erosion, Tlooding from storm runoff, and
subsidence are not significant hazards on this site.

1.3 The Hawai'i State Plan

The Hawai'i State Plan, adopted in 1978, consists of a series of
broad goals, objectives, and policies which are to act as guidelines for
future programs that will determine the growth and develcpment of the
State. Because the goals, objectives, and policies are broadly stated,
it is difficult to say conclusively that the proposed project is or is not
in conformance with any given policy. However, as indicated by the
following listing, the discussion of impacts found in this report touches
on all of the issues addressed by State Plan policies that are relevant
to the proposed Kawailoa Subdivision:

Section(s) of EIS where Discussion
is Located (in Chapter 11|

State Pjan Reference unless otherwise noted)

Section 7 Agriculture Section 2.2

Section 11 Shorefine and Marine Resources Sections 3.2, 5.0, and 11.7

Section 12 Scenic and Historic Resources Sections 8.0 and S.0

Section 13 Land, Air, and Water Quality Sections 3.2, 4.0, and 7.0

Section 15 Solid and Liquid Wastes Sections 3.2.6 and 11.6

Section 16 Water Supply Section 10.1 -

Section 19 Housing Section 11.0 and Section 2.4
of Chapter |

Section 21 Education Sections 11.1 and 11.3

Section 23 Leisure Sections 9.0 and 11.7

Section 25 Cuiture Section 9.0

Section 26 Public Safety Section 4.0

1.4 State Functional Ptans

State Functional Plans are intended to provide more detail to the
State Plan by addressing specific topics such as energy, water re-
sources, conservation, and housing on a statewide basis. As defined in
the 1978 Hawai'i State Planning Act, a functional plan is to set forth
“the policies, programs and projects designed to implement the objec-
tives of a specific field of activity when such activity or program is
proposed, administered, or funded by any agency of the State."
Adoption of the State Functionai Plans has been delayed until the 1983
Legislature.

2.0 LAND USE PLANS
Land use plans are much more specific than pelicy plans, primarily

because they contain maps relating to the particular area of concern.
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Three relatively specific land use plans and controls affect the develop-
ment of the project. These are: The State Land Use Law, the County
Development Plans/Detailed Land Use Maps, and County Zoning.

2.1 State Land Use Law

The State of Hawai'i adopted a statewide land use law in 1961 (Act
187/SLH 1961). The law, which underwent major revisions in 1975,
forms Chapter 205 of the Hawai'i Revised Statutes. It establishes a
State Land Use Commission charged with preserving, protecting, and
encouraging the development of lands in the State for those uses to
which they are best suited and which would contribute to the health
and welfare of the people of Hawai'i.

The law requires the designation of all land into one of four land
use districts: Urban, Rural, Agricultural, and Conservation. The
Urban District is intended to include "those lands that are now in
urban use and a sufficient reserve area for foreseeable growth." The
law further stipulates that, "Urban districts shall include activities or
uses as provided by ordinances or regulations of the county within
which the urban district is situated."

. The site of the proposed Kawailoa Subdivision is in the Urban
District. As such, any and all uses permitted by the City and County
of Honolulu are allowed.

2.2 Detailed Land Use Maps/North Shore Development Plan

Prior to the adoption of the new O'ahu General Plan in 1977, a
series of land use maps covering most of the island of O'ahu had been
adopted as implementation tools for the old (1964) General Plan. Since
the new General Plan contains no maps, the old maps were to be re-
tained as guidelines for land use development until the Development
Plans for each region of the island were adopted. These old maps,
called Detailed Land Use Maps (DLUMs), represented a formal commit-
ment by the City and County to allow the future development of the
areas designed on the maps for the uses noted. DLUMs were adopted
for essentially all urban areas, but large tracts of land in the State
Conservation and Agricultural Districts were not always included in the
mapping. The Kawailoa Subdivision site is designated for "Park" use
on the DLUM.

For the past several years the County has been preparing De-
velopment Plans (DPs) that would replace the DLUMs, as mandated by
the 1972 revisions to County Charter. Development Plans for the eight
pianning areas of the Island were adopted by the City Council in No-
vember 1981, but all were vetoed by the mayor. The Council overrode
the veto on two of the DPs, but not on the North Shore Development
Plan and five others. These six DPs have been returned to the De-
partment of General Planning for further work.

According to the City and County of Honolulu Department of Land

Utilization (October 14, 1981:2), "the Detailed Land Use Maps (DLUM)
are recognized as the official maps until the Development Plans (DPs)
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are adopted." However, the Department goes on to note that, "the
'Park! DLUM designation does not affect the owner's ability to develop
the parcel because the current R-6 2zoning has priority over the
pLum."

2.3 Zoning and Subdivision Ordinances

The site of the proposed subdivision is zoned R-6 Residential
District. The project would be consistent with all aspects of the Com-
prehensive Zoning Code and Subdivision Ordinances.

3.0 SPECIAL MANAGEMENT AREA ORDINANCE

Pursuant to the provisions of Chapter 205A, Hawai'i Revised
Statutes, as amended by Act 176/1975, in November 1975, the Honolulu
City Council adopted Ordinance No. 4529 establishing a Special Manage-
ment Area (SMA). This ordinance contains maps which clearly define
the geographic boundaries of the SMA, outlines procedures to be fol-
lowed in granting permits for development within the management area,
and establishes guidelines to be used in deciding upon the acceptability
of a proposed action.

The site of the proposed Kawailoa Subdivision lies entirely within
the Special Management Area, and it was the Department of Land Utili-
zation's response to a "request for assessment" submitted in compliance
with that ordinance that led to the preparation of this EIS.

3.1 Objectives and Policies

Ordinance 4529 was amended in October 19, 1977 to inciude the
objectives and policies of Chapter 205A, HRS (the State's coastal zone
management act) as the objectives and policies of this ordinance. A
summary of the relevant objectives and policies and a discussion of the
proposed project's consistency with them is located in Section 1.2 of
this Chapter. ‘

3.2 Guidelines

The ordinance establishing the SMA contains guidelines to be used
by the Department of Land Utilization and the City Council in reviewing
proposed developments. These are summarized below; the brief com-
ments accompanying them note the relationship of the project to the
guidelines.

Guideline A(1): To insure adequate access to beaches, recreation areas
and public reserves, the Council may attach conditions teo development in
the SMA.

Comment: Access to the shoreline for project residents has been
provided by an easement through lot 10. Although a condition to
provide public access may be attached to subdivision approval,
present plans do not propose a public right-of-way because the
shoreline fronting the site is rocky and has little recreation po-
tential.
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Guideline A(2): This aims to insure that adequate public recreation

areas and wildlife preserves are maintained.

Comment: The site has [ittle potential for either of these uses.
The site's shoreline is composed of lava bouiders, and the -amount
of wave energy which is focused there is very high. As a result,

it is difficult to utilize for recreation. The site does not support .

an abundance of wiidlife or any unusual species and, therefore,
does not appear to be suited for a wildlife preserve.

Guideline A(3): This guideline concerns solid and liquid waste manage-
ment.

Comment: Solid waste generated by the houses in the subdivision
would be collected by the City and County Department of Public
Works. Disposal would be at the Department's Kawailoa landfiil or
other sites designated by the City. It is expected that individual
lot owners would install cesspools for wastewater disposal, although
there is a possibility that other approved individual wastewater
treatment systems could be employed. The soils have been found
suitable for cesspools (Walter Lum Associates, Inc., March 1981),
and no adverse impacts on water quality or marine life are antijci-
pated to result from use of cesspools. The State Department of
Health has indicated that disposal of sewage into the ground is
acceptable subject to satisfactory results from test borings and
percolation tests.

Guideline A(4): Landform alterations and building construction should
cause minimum adverse effects on water resources, scenic and recrea-
tional amenities, and minimum damage from floods, landslides, erosion,
siltation and earthquakes.

Comment: Although the erosion rate would increase during con-
struction of the subdivision, no adverse effects on nearshore
waters is expected. The nearshore environment is characterized
by high wave energy and rapid mixing. Hence, no buildup of
sediment or other pollutants along this shoreline would accur. A
detailed grading plan, with erosion control measures specified,
would be submitted for approval before construction begins. Also,
because of the rapid mixing which occurs along this coast, any
shoreline discharge of effluent from the cesspools on the site would
be effectively diluted. Thus, no adverse impacts on ocean water
resources are anticipated.

The recreational amenities of the site are limited. The existing
view makai from the highway is blocked by vegetation. The shore-
line is rocky and is not suitable for most recreational activities;
even walking along it is difficult. Buildings constructed in the
subdivision would not be visible from Waimea Bay Beach Park
except for the one on lot 11, and the one on lot 10 if a two-story
home is built there,

o
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The risks of tsunami inundation for the buildings on the makai tier
. of lots would be minimized by following the provisions of Chapter
i i 11 of the CZC. There is little danger of landslides or earthquakes
affecting the site.

Guideline B(1): This guideline states that development shall be ap-
proved only if it has no substantial adverse envirommental effect unless
such effects are clearly outweighed by benefits to public health and
safety.

Comment: As this EIS demonstrates, the adverse effects likely to
result from development of the Kawailoa subdivision are relatively
minor.

Guideline B{2): The development must be consistent with the policies in
Section 3 (which incorporates the Chapter 205A, HRS policies).

N o Comment: The project's consistency with the relevant policies of
N ! the Coastal Zone Management Act (Chapter 205A, HRS) is dis-

. cussed in Section 1.2 of this Chapter.

Guideline C(1): Dredging, £filling, or otherwise altering any bay,
R estuary, salt marsh, river mouth, slough or lagoon is to be minimized.

Comment: The project does not invelve any changes to such water
bodies; neither would the shoreline of the site bhe altered.

Guidelines C(2) and (3): These guidelines seek to minimize reductions
in beach or other public recreation areas, or reductions in public
access to shoreline areas. ’

Comment: The coastline of the site is rocky and not suited for
use as a public recreation area. Currently, few people utilize this
shoreline area, and development of the project would probably not
greatly reduce their numbers. The Department of Parks and
o~ Recreation has expressed interest in this parcel, but for use as a

o parking lot, not a recreational site. Other parcels nearby could
be used for the proposed expansion of parking facilities for Waimea
Bay Beach Park.

Guideline C(4): Development which interferes with the line of sight
toward the sea from the State highway nearest the ocean is to be mini-
mized.

Comment: The thicket of koa hacle and Kkiawe along the site's
boundary adjacent to Kamehameha Highway is generally too dense
to permit any views makai. There is one "window" of relatively
sparse vegetation which allows a glimpse of the distant sea to
occupants of southbound wvehicles who know where and when to
look. The shoreline of the site is not visible. Development of the
proposed project would result in the substitution of a lava rock
wall for the natural vegetative barrier.
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Guideline C(5): This guideline aims at minimizing development which

adversely impacts water quality or water resources (including their
scenic and biological aspects), wildlife habitats, or poteatial or
existing agricultural uses.

Comment: As shown above and in Chapter (i, the project would
not adversely Iimpact water quality, water resources, or wildlife
habitats. The site is not presently cultivated, and, due to the
sail's stoniness, the absence of an economical source of irrigation
water, and other factors, the site is not well-suited for agri-
cultural use.
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CHAPTER 111
PROBABLE IMPACTS

1.0 PHYSIOGRAPHIC IMPACTS

The existing physiography of the site is described in Chapter |,
Section 1.2. As noted in our description of the project (see Section
2.2 in that same chapter), oniy minor grading would be required. It
would be limited to the proposed roadway alignments, and the greatest
change in elevation from existing to proposed would be four feet. In
most instances, the grade change for the roadway would be even less,
Only a smali amount of earth would have to be imported.

The only really significant physiographic change that could result
from the project would occur not as a result of the subdivision improve-
ments, but as a result of house construction. And it is only on lot 11,
which encompasses the rock promontory on the northern edge of the
site, that the construction of a house might invoive substantial change to
the existing landform. Until a specific design for the site is prepared,
it is impossible to determine what the eventual changes might be.

1.1 Mitigation Measures

In view of the minimal topographic changes that are proposed as
part of the subdivision improvements, no special mitigation measures are
necessary. With respect to the effects that might occur during de-
velopment of parcel 11, it cannot be ascertained at this time what
mitigation measures might be necessary or appropriate, However,
leaving the parce! in its present state would result in a number of
benefits discussed further in subsequent sections of this report.

2.0 SOILS IMPACTS
Preliminary soiis investigations and comments received during the
preparation of the EIS indicated that there were four major areas of
soil-related concerns with respect to the Kawailoa Subdivision:
0 Its effect on the availability of productive agricuitural land;
0 The suitability of the soil for urban use;

0 The suitability of the soils for cesspools; and

0 The degree to which the Project might increase erosion and conse-
quently sedimentation in nearshore waters.,

The first three of these potential impacts are discussed below. Preced-
ing that is a brief summary of the results of past soil surveys that
have inciuded the property. The fourth impact, i.e., the project's
effects on erosion and sedimentation, Is discussed later in this chapter
under the heading "Hydrologic Impacts/Water Quality Effects."
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2.1 Description of Existing Soils

Two isiand-wide soil surveys completed in the past 20 years have
included the Kawailoa subdivision site. The first is by the University
of Hawai'i Land Study Bureau. The second is the U.S. Department of
Agriculture Soil Conservation Service's survey published in August,
1972. In addition, a site~specific soil analysis was conducted by Walter
Lum Associates, Inc. (April 1981) for the proposed project.

2.1.1 Land Study Bureau. in 1972, the University of Hawai'l Land
Study Bureau (LSB) published a report entitled Detailed Land Classifi-
cation - island of O‘ahu. it was intended as a compilation and inter=
pretation of data pertinent to land use decisions regarding the agri-
cultural potential of soils.

Agricultural ratings for the land type on the project site, under
both irrigated and non-irrigated conditions, are shown in Table I11-1.

Table 11i=1. Land Study Bureau Soil Productivity Ratings

Productivity Class Rating by Use‘I

Overall
Land Pine- Vege- Sugar Suit-
“Type appie tables Cane Forage Grazing Orchard  ability

125 “d d c c d d D

125i d b a b a a B

A and a - very good suitability
B and b - good suitability
C and ¢ - fair to marginal suitability

D and d - poor suitability
E and e - very poor suitability
2 Land types whose symbols include a jower case "i" are the irrigated

equivalents of non-irrigated land types with identicali numbers.

Seurce: Hawai'l, University of, Land Study Bureau (December 1972).
Detailed Land Classification - island of Q'ahu.

2.1.2 Soil Conservation Service. Unlike the LS8, the Soil Conserva<
tion Service (SCS) has identified two soil types on the project site,
waialua stony siity clay, three to eight percent slope, and Kaena stony
clay, two to siX percent slope (U.S. Department of Agriculture, Janu-
ary 5, 1982; August 1972). Waialua stony clay is shown as occupying
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the northern three-quarters of the site with Kaena stony clay situated
on the remainder.

The two soils have similar characteristics. Both are very sticky
and very plastic, have low -shear-strength, and are stony in places.
They contain sizeable fractions of montomorilionite clays. As a result,
their shrink-swell potential is moderate to high. The SCS gave both
these soils a capability classification of 11 under irrigated conditions;
this rating means the ngoils have severe limitations that reduce the
choice of plants, require special conservation practices or both" (U.S.
Department of Agriculture; August 1972:154). The soils have even
further limitations if not irrigated.

2.1.3 Walter Lum Assoclates, inc. As part of the engineering work
for the proposed project, walter Lum Associates, Inc. prepared a pre-
fiminary soil report detailing resuits of their field and laboratory inves-
tigations of the site's soils. The report (April 1981, p. 5) describes
the soils as follows:

Surface layers of gray-brown to reddish brown clay (CH soil)
and boulders about 5 to 10 feet thick over decomposed rock
and clinkers to about 7 to 35-foot depths. Lava rock under-
lies the surface soil from about 15 to 48 feet, the maximum
depths drilled.

2.2 Effects on the Availability of Productive Agricultural Land

The project site is not in commercial agricultural use at present.
There is evidence of a small garden plot, but this has been abandoned
for some time. Inquiries of the State Department of Agriculture and of
local residents suggest it has not been farmed within anyone's memory.

The Land Study Bureau rates the soils as being poor. for agricul-
ture unless irrigated. The Soil Conservation Service describes the soils
as having severe limitations which reduce the choice of crops and/or
require special conservation practices. Their stoniness makes them
difficult to work with machines, and their high plasticity also tends 1o
hamper tillage. The site has not been designated as land of agricul-
tural importance to the State of Hawai'i. Almost any serious agricul-
tural use would require relatively inexpensive irrigation water, a com=
modity which is not likely to be available there.

Residential development 0N the site would not reduce existing
agricultural production. In view of the relatively low productivity of
the soil, the fact that it is difficult to work, and the absence of irriga=-
tion water, it is uniikely that it would be put to agricultural use in the
foreseeable future. Hence, the project is not expected to adversely
affect the availability of productive agricultural land. Portions of the
site are marginally suited for selected crops, however, and the pro-
posed subdivision would preclude their cultivation.
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2.3 Suitability for Urban Use

Results of the soil investigations conducted by Walter Lum Associ-
ates (April 1981) and the information contained in the Soil Conservation
Service's survey indicate that the soils on the site have moderate to
high shrink-swell potential and relatively low permeability. In addition,
a considerable number of boulders would probably be encountered
during grading, particularly in the area below the old railroad right-of-
way.

The shrink-swell potential of the soil, together with the presence
of boulders, constitutes a condition in which heave and differential
settling can occur. Care would have to be exercised in designing
foundations for homes, and roadways would require a somewhat thicker

. subbase than is used on non-expansive soils. However, with proper

design, no extraordinary problems are expected.
2.4 Suitability for Cesspools

Percolation tests conducted by Walter Lum Associates, Inc. (April
1981) showed very good permeability at depths of 15 to 25 feet; they
did not directly measure permeability above that point. Information is
available from the SCS on permeability in the upper soil zone, however;
it indicates that soils in the Waialua series (the soil type which covers
most of the project site) are well suited for cesspools. Kaena stony
clay, which the SCS has mapped on the surface of lots 1 through 4, is
less well suited for cesspools. However, boring data from the Walter
Lum study indicates that the soil layer is relatively shallow and is
underlain by basait.

- Based on the preceding information, walter Lum Associates con-
cluded that cesspools are an appropriate means of waste disposal for the
project. However, they also noted that generous safety factors and the
use of a rock filter between the cesspool lining and the excavation walls
should be considered as a means of retarding clogging and extending
the cesspool's useful life.

3.0 HYDROLOGIC IMPACTS

Residential development can affect the hydrology of an area in a
number of ways. After review of plans for the Kawailoa Subdivision
and examination of the area's eXisting hydrologic environment, the
following topics were selected for detailed investigation:

o The site's susceptibility to flooding by stormwater runoff originat-
ing mauka of the project site;

o The development's effect on stormwater runoff wvolumes and
routing;

o Possible changes in soil erosion and sedimentation in nearshore
waters resulting from the proposed new land use; and

11-4
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o Potential changes in the quality of coastal waters associated with
the use of cesspools for sewage disposal.

These subjects are discussed at length in the paragraphs which follow.
The effect of the project on potable water use is discussed in Section
10.1 of this chapter.

3.1 Storm Runoff

3.1.1 General. The "coastal high hazard area" that is susceptible to
tsunami inundation is discussed in Section 4.1 of this chapter. Portions
of the Kawailoa Subdivision site that lie outside of the coastal high
hazard area are designated "Zone D" on the U.S. Department of Hous-
ing and Urban Deveiopment, Federal Insurance Administration's Flood
insurance Rate Map (FIRM) of the area. Zone D is defined as "areas of
undetermined, but possible, flood hazards.! The designation is given
where no significant flooding is known to have occurred, but where
detailed hydrologic analyses have not been conducted.

For at least two reasons it is believed that the Zone D designation
given the project site can be interpreted as meaning no significant flood
hazard. First, and most importantly, a swale along the mauka side of
Kamehameha Highway intercepts runoff originating mauka of the project
site and carries it to a culvert that crosses beneath the highway about
200 feet southwest of the property (see Figure 1-3). This protects the
property from off-site runoff. Second, since detailed hydrologic analy-
ses have been conducted in most settled areas with a record of signifi-

cant flooding, the wvery fact that the site has not been studied in -

sufficient detail to assign more than a Zone D rating suggests the
absence of a flood problem. : _

3.1.2 On-Site Runoff. At present, the fill on which the old railroad
line was constructed splits the site into two distinct parts (see Figure
1-3). Makai of the roadbed the parcel drains via overland flow directly
into the ocean. Runoff originating mauka of the roadbed is diverted
along its mauka side into the sump located in the parcel immediately to
the south. From there it percolates into the ground.

Grading for the proposed subdivision roads would alter this drain-
age pattern substantially (see Figure 1-5). Runoff from the makai tier
of lots (numbers 4 through 11) would continue to flow directly into the
ocean. However, the remainder of the parcel would be affected as
follows:

o The old railroad bed would be breached by the subdivision roads,
and runoff originating on lots 12 through 19 would be collected in
the roadside gutter and carried 1o drain inlets;

o Stormwater from the drains would be channeled into dry wells with

overflow discharging into a drainage swale along the boundary
between lots 7 and 8 for disposal;
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o A drainage swale would be constructed down the site's southern
boundary that would intercept runoff from lots 1, 2, and 3 and
prevent it from reaching the adjoining parcel; and

o As a result of the above, stormwater runoff to the south would be
greatly reduced.

In addition to changing the drainage pattern, the project would
also affect runoff volumes. It would do this by increasing the per-
centage of the site covered by impermeable surface, by altering several
of the features (e.g., the raiiroad roadbed, dense vegetation, etc.)
which currently tend to retard runoff and increase infiltration. Based
on estimates of the hydrologic characteristics of the soils that are
present, and the type of development that is proposed, runoff from the
site is expected to increase by about 50 to 75 percent (U.S. Department
of Agriculture, Soil Conservation Service; August 1972a:7.15, 7.25, and
Section 9) as a result of the proposed project.

The subdivision's storm drainage system would be designed to meet
the City and County of Honolulu's Storm Drainage Standards. It would
reduce, rather than increase, the amount of runoff draining onto ad-
joining properties. Overland flow from the makai tier of lots and over-
flow from the proposed dry wells would result in greater discharge
along the site's shoreline than is presently the case. However, even
for the 100-year storm, the increase in total runoff would probably
amount to only six cubic feet per second (cfs) or less during the peak
hour, a relatively small flow.

Because of the re-routing that would occur, the increase in runoff
entering the water immediately fronting the site would be somewhat
greater than this, probably on the order of ten cfs for the 100-year

storm event; the increase would be nearly evenly split between overiand

flow from the makai lots and overflow from the subdivision's dry well
disposal system. At the same time, runoff from the site onto the ad-
joining parcel to the south would be decreased. In view of the fact
that this parcel and the adjacent segment of Kamehameha Highway are
now subject to periodic flooding, this change appears to be beneficial.

3.2 Water Quality Effects

Previous studies have identified many different ways in which a
residential project such as the proposed Kawailoa Subdivision can affect
the quality of ground, surface, and ocean water. Increased sediment
loads may occur as a resuit of changes made to the drainage network
and to the topography and groundcover. Effluent from cesspools can
affect the chemical and biological character of groundwater. Surface
runoff from the urbanized areas may contain traces of pollutants associ=
ated with residential use; these include petroleum and rubber products
washed from roadways, and fertilizer, herbicides, and pesticides used
in household gardens.

There are no significant surface water bodies (streams, ponds,

etc.) on the project site. While the project would probably lead to
small increases in roadway pollutants and in the use of fertilizers and
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chemical pest controls, the magnitude of the change would be too small
to have any significant adverse effect. In view of this, the water
quality investigations conducted as part of this study focused on the
two areas where a significant potential for adverse effect was believed
most likely to exist:

o Changes in on-site erosion and sedimentation in nearby waters that
could accompany development of the Kawailoa Subdivision; and

o Changes in the quality of nearshore water produced by discharge
from the cesspools serving the project.

3.2.1 Soil Erosion: Existing Conditions. Soi! loss from the site under
current conditions was estimated using the Universal Soil Loss Equation
developed by the U.S. Department of Agricuiture's Soil Conservation
Service (March 1981:53-78). The calculations are summarized in Table
-2

The estimated average soil loss from the site is believed to average
between 0.6 tons and 1.9 tons per acre per year under current condi-
tions. Erosion on the moderately steep eastern corner of the site is
probably at least ten times this amount, but most of the material that
becomes water-borne as runoff rushes down the steep slopes there is
redeposited when the stormwater reaches the much flatter terrain adja-
cent to the old railroad roadbed.

3.2.2 Soll Erosion: Construction Period. As noted elsewhere in this
report, the proposed project involves only the subdivision-of the land
and development of the required infrastructure. House construction
will be undertaken by individual buyers and would stretch - over a
period of years. From the point of view of erosion hazard, then, it is
the infrastructure construction phase of the project that constitutes the
greatest threat.

Based on the preliminary subdivision plan, it appears that grading
might disturb the existing cover on about 1.7 acres of the site. It
would also increase the slope length along which sheet and rill erosion
could oceur. As a result, soil loss during the period of greatest dis-
ruption to the groundcover would increase markedly to a rate (cal-
culated on an annual basis) of nearly 15 tons per acre per year. This
period would last for less than one year. After that, the regrowth of
vegetation would reduce erosion rates.

3.2.3 Soil Erosion: Completed Development. It is difficult to make

accurate estimates of soil erosion following house construction and
landscaping without detailed plans. A rough calculation assuming that
38 percent of the site is covered by artificial, essentially non-erodibie
surfaces and a "C" factor for the remainder averaging 0.05 indicates
that it would probably-amount to about 1.2 tons per acre per year.
This is only eight percent of the rate estimated for the construction
pericd, but about double the existing rate.
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Table !11-2. Estimated Soil Loss: Existing Conditions and Construc~

tion Period

Average
Soil Loss Average
Area Rate (Tons/ Soil Loss
Location (Acres) Acre/Year) (Tons/Year)
Existing Conditions:
Makai portion of site 2.348 0.46 1.08
Mauka portion of site:
Eastern corner 0.796 8.48 6.75
Remainder 1.545 0.67 1.04
Total site: No ailowance for deposition = 1.89 8.87
T Allowance for deposition = 0.56 2.63
h Construction Period: _
‘Makai portion of site 2.348 10.44 24.51
Mauka portion of site: . |
. Eastern corner 0.796 9.05 7.20
Remainder : 1.545 - 24.12 ... 37.22
Total site: No ailowance for deposition = 14.70 ' 68.93

1 Estimates based on the Universal Soil Loss Equation:

A = (R) x (K) x (LS) x (C) x ™

Where:

Source:

A = the computed soil loss per unit acre (tdns/acre/year)
R = the erosive rainfall factor _
LS = factor accounting for siope length and gradient

C = the ground cover and management factor
P = the erosion control practice factor

Compiled by Belt, Collins & Associates using equations and
factors developed by the U.S. Department of Agriculture, Soil
Conservation Service (March 1981:53-78).
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3.2.4 Soii Erosion: Mitigation Measures. The erosion rates reported
above for the construction period are on an annual basis. Because
erosion is a function of rainfall and because rainfail tends to vary
seasonally through the year, soil loss can be limited by scheduling site
grading for the dry season. The following' example illustrates the
effect that timing can have.

It is estimated that roadway construction and re-establishment of
groundcover would require approximately six months. The six consecu-
tive months of the year with the highest rainfall (November through
April) have nearly three times the average erosive rainfall as the six
driest months (May through October). Hence, by starting construction
in the spring, it is possible to significantly reduce soil erosion.

Before construction begins, a detailed grading plan would be pre-
pared in compliance with the City and County of Honolulu's grading
ordinance. It would identify all erosion control measures that would be
taken.

3.2.5 Sedimentation. The dry wells that would be used for disposal of
stormwater runoff would also act as sediment traps. However, during
periods of intense rain when erosion is at its peak, it is likely that
runoff would exceed the capacity of the wells and some runoff would
find its way to the ocean. At such times the stormwater's average
residence time in the dry wells would be too short to allow much of the
sediment to settle out. In terms of maintaining their effectiveness for
stormwater disposal this is desirable, since sediment deposits within the
wells tend to reduce their capacity. However, it means that most of
the soil that is eroded would eventually reach the shoreline.

The amount of sediment reaching the ocean from the coastal tier of
lots wouid not change measurably from existing conditions. However,
additional soil particles would enter the water off the makai end of the
main access road as a result of overflow from the project's storm drain-
age system. There are a number of reasons why this is unlikely to
have a significant effect on the marine environment. The most im-
portant of these are:

© The fact that the change in the voiume of sediment is extremely
small in comparison with the total amount that reaches the coastline
in this area;

o Coastal currents will spread the siowly settling soil particles over
a wide area; and

0 The high wave-energy characteristic of the nearshore environment
fronting the project site will periodically remove the small {clay
and silt) particles of which the soil is composed, thereby prevent-
ing a sediment build-up which could permanently alter the bottom
environment; '

© The fact that organisms in the area are already adapted to periodic

fluctuations in suspended solids/sedimentation that result from
stormwater discharge by the nearby Waimea River.
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3.2.6 Water Quality Effects of Cesspools. Present plans call for
sewage from the project to be disposed of on-site using individual
treatment units. For the purposes of this analysis, we assumed these
would be cesspools. These would be installed by lot owners at the time
homes are constructed, not by Oceanic Properties, Inc. "Hence, it is
impossible to state exactly what type of systems will be used. How-
ever, since virtually all such units serving other residential develop-
ment in the region are cesspools, and because cesspools are the l|east
sophisticated treatment system that might be used, this was a conserva-
tive assumption with respect to the assessment of water quality effects.

Regulatory Control of Cesspools. The State of Hawail'i Department of
Health (DOH) regulates the use of individual wastewater tresatment
systems. Before approving use of a cesspool, the Department must:
{1) determine that the proposed cesspool meets the provisions in Section
7, Chapter 38 of its Public Health Regulations; (2) be shown evidence
that the permeability of the soil and water tabie conditions will permit
adequate percolation of effluent; and (3) obtain a determination from
the Honoluiu Board of Water Supply (BWS) that potable groundwater
resources wiil not be adversely affected.

With respect to the first of these, a letter dated October 1, 1981
from Melvin Koizumi, Deputy Director for Environmental Health, to Beit,
Coilins & Associates, DOH stated that disposal of sewage into the
ground was acceptable for the proposed residential subdivision. This
preliminary ruling was made contingent upon the submission and evalu-
ation of data from test borings and percolation tests.

The necessary borings and percolation tests have been made by
Walter Lum Associates (April 1981). Results indicate that cesspools will
perform adequately in the material that is present.

Finally, with respect to BWS concurrence, a letter from the BWS to
Oceanic Properties, Inc. dated December 30, 1981 states that the Board
has no objection to the use of cesspocls. BWS' nearest welis are more
than four miles distant (in Hale'iwa to the south and Waiale'e to the
north). A BWS well site in Kawailoa has been proposed. If the well is
installed, it would be 1.6 miles south of the residential subdivision; the
quality of the groundwater at the well site would in no way be adverse-
ly affected by cesspools in the proposed subdivision. Distance, direc-
tion of groundwater flow, and relative groundwater table elevations
assure that this will be the case.

DOH is presently formulating Underground injection Control (UIC)
regulations which would determine where wastewater injection wells
could be installed. The regulations are in a draft form, will soon
undergo a public review, and may be enacted within the year. It is
expected that cesspools, rather than injection wells, would be used for
wastewater disposal in this project. Also, the basic regulatery inten=-
tion of the UIC controls - protection of groundwater resources - is
already reflected in the current DOH-BWS regulations and approval
process described above. For these reasons, adoption of the proposed
UIC controls would not significantly aiter the status of the proposed
project.
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Hydrologic Factors. Groundwater beneath the project flows from upland
recharge areas toward the ocean. Based on groundwater measurements
- made at a bore hole approximately 300 feet from the shoreline, it is
i estimated that the water table beneath the middle of the site stands at
an elevation of about 1.6 feet above mean sea level. Water samples
taken there showed chloride levels of 500 to 550 mg/!; fluctuations in

. 1 ﬁ water levels related to tidal movements showed that there is a direct
P hydraulic connection between the water table and the ocean via geologic
! strata of moderate permeability.
P
E J Data from bore holes on the site indicate that the underlying rock

i has an effective porosity of about 0.70 and that pore-space velocity is
on the order of 60 feet per day. No "caprock" or other impermeable
material is present in the area. Hence, it is believed that water perco-
lating to the water table from cesspools would discharge at or just
below the shoreline rather than some distance offshore. Based on the
nature of the lavas beneath the site and the absence of any indication
: of large-scale freshwater discharge along the shoreline, it is estimated
N, that the total groundwater flux in the vicinity of the project site is
quite modest.

Summary of Probable Impacts. The available evidence suggests that

effluent from on-site cesspoois would find its way into nearshore
waters, albeit only after undergoing considerable decomposition and
filtration while moving through the intervening soil and porous rock.
Several factors suggest that this would not have a substantial effect on

.o

e
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- either nearshore water quality or aquatic life forms.

- First, the bottom fronting the site consists almost entirely of lava
flows and basalt boulders out to a distance of 600 feet. The only

: benthic (bottom dwelling) life consists of scattered colonies of porites

L coral and encrusting coralline algae; together they cover no more than

five percent of the surface area. These hardy species are common in
- Hawaiian waters subject to high stresses from wave action. In short,
[ little marine ‘life is present and what little there is tends to be quite

- resistant to environmental stress.
"] Second, and related to the above, wave energy, dramatically
[ attested to by the basalt boulder beach, is the dominant environmental

factor in the nearshore region. It accounts for the relative paucity of
-L? benthic organisms noted above. Moreover, it insures a high level of
L miXing In nearshore waters and, therefore, the effective dilution of any
cesspool effluent that may be discharged at the shoreline. Because of
this, it is extremely unlikely that the effluent would have a measurable
L'ﬁ effect on water quality or on the limited marine life that is present.

ST AT ST it Py g

Finally, in comparison to the water quality changes produced by
R | periodic discharges of silt-laden stormwater from the Waimea River
£ k which ocean currents carry past the site toward Hale'iwa, the effects of
cesspool effluent would be negiigible.
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4.0 PHYSICAL HAZARDS

The project site was investigated to determine the extent to which
it might be subject to physical hazards. Both the topography immedi-
ately mauka of the site and the buffer zone created by Kamehameha
Highway indicate that landslides and earth siumps are not a problem.
This conclusion is supported by records kept by the State Department
of Transportation which show there have been no slides across the
highway in this location. O'ahu is relatively free of serious earth-
quakes (it is designated as Zone 1 on a scale beginning at zero and
rising to four). New structures which conform to the City and County
of Honolulu's Building Code (which they must do in order to receive a
building permit) are capable of withstanding the forces that may be
expected in such areas.

The North Shore of O'ashu is famous for its large winter storms,
and the fact that the "beach® along the project site consists solely of
large boulders attests to the high wave energy present there. The
sharp transition in slope and groundcover (from vegetated soil to bar-
ren rock) that occurs at an elevation of approximately 14 feet above sea
level reflects the approximate limit of storm wave effects on the site.
Moreover, studies by the U.S. Army Corps of Engineers indicate a
run-up from the tsunami with a recurrence interval of 100 years is
greater than this. Hence, tsunamis, rather than storm waves, are the
controlling factor with respect to residential development. At the same
time, it should be recognized that the beach becomes a very dangerous
area during periods of high surf and that residents will need to exer-
cise good judgment in their use of it.

4.1 Tsunami Inundation

Portions of the project site are subject to inundation by tsunamis
which periodically strike O'ahu. Based on studies conducted by
Houston, et al. (August 1977 as revised), the U.S. Department of
Housing and Urban Development's Federal Insurance Administration has
issued maps (dated September 3, 1980) which depict the area that would
be imundated an average of once or more every 100 years. This area
has been termed the "Coastal High Hazard Area." The map covering
the project site indicates that the approximate 100-year tsunami eleva-
tion at the Kawailoa Subdivision site is 18 feet above mean sea level
(see Figure I11-1). As shown on the grading plan contained in Figure
|=5, this is essentially the elevation of the mauka boundary of proposed
parcels 4 through 10, and means that, for all practical purposes, those
lots fall entirely within the Coastal High Hazard Area.

4.2 Mitigation Measures

In view of the above, the design of structures built on the coastal
tier of lots will have to conform to Article 11 of the Comprehensive
Zoning Code of the City and County of Honolulu (relating to flood
hazard districts). The lowest habitable floor elevation must be at or
above the 18-foot flood elevation; construction methods, materials, and
practices must be chosen so as to minimize damage from the 18-foot
design tsunami; and the use of fill for structurai support of buiidings
is prohibited.
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The lots affected by the design tsunami are relatively flat. Their
elevation ranges from 14 to 16 feet at the mandatory 40-foot shoreline
setback line to 18 feet at their mauka boundary along the road. Hence,
homes will need to be raised no more than four feet above the existing
grade to meet the conditions of the ordinance. Compliance with the
ordinance should afford a reasonable degree of safety for residents and
their homes.

5.0 BIOLOGICAL IMPACTS

The proposed subdivision involves the urbanization of land that is
currently in a natural, albeit disturbed, state. It would lead to the
clearing of much of the existing vegetation and its replacement with
homes, pavement, and landscaping. The result of this would be a
significant change in the ecology of the site. To determine whether or
not the change in vegetative cover would cause any significant adverse
impacts, a survey of the site was conducted in January 1982 by mem-
bers of Earthwatch, a Honolulu~based consuiting firm. On the advice
of the U.S. Fish and Wildlife Service, which noted that no significant
native terrestrial animals or birds are known from the area, the survey
was conducted by botanists. Only qualitative data regarding the inci-
dence of fauna were gathered.

5.1 Vegetation Types

The plants present on the Kawailoa Subdivision site may be
grouped into four general vegetation types. The following subsections
discuss each of these types' floristic composition and geographic distri-
bution within the parcel.

Besides the general vegetation cover types, there is one large
specimen tree present on the site. [t is a Chinese banyan, situated on
the mauka side of the rock outcrop that straddies the parcel's north-

“eastern boundary. The tree has a trunk diameter of approximately six

feet, and is a fine example of its type.

5.1.1 Grassy Shrub Clearings. The grassy shrub clearings occur
primarily on relatively flat land above the old railroad roadbed. This
vegetation type is also present along the side of Kamehameha Highway.
Tall grasses -- averaging four to six feet in height and dominated by
elephant grass (Pennistum purpureum), California grass (Brachiaria
mutica) and guinea grass (Panicum maximum) -- characterize this cover
type. Shorter grasses such as wilder grass (Andropogon aristatus),
wire grass (Eleusine indica) and Chloris spp. are found in more dis-
turbed areas such as the overgrown road. Shrubs and forbs such as
koa-hacle (Leucaena leucocephala), pluchea (Pluchea odorata), fuzzy
rattlepod (Crotolaria incana), false mallow (Malvastrum coromandelium)
and hi'aloa (Waltheria americana) are scattered among the grasses, but
they provide less than ten percent cover. The plant species found in
this cover type are primarily weedy exotics. .The few indigenous
species such as hi'aloa and koali-'awania (]pomoea congesta) which it
contains are common native species often found in disturbed coastal
areas.
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5.1.2 Ironwood Grove. The slightly elevated old railroad roadbed is
occupied by a large stand of ironwood trees (Casuarina equisetifolia).
They average 25 to 30 feet in height and provide approximately 90
percent canopy cover. The shaded understory is very sparse, with a
few weedy forbs and grasses such a pua-lele (Sonchus ' oleraceus),
yellow wood sorrel (Oxalis corniculata) and Chloris spp., and numerous
ironwood seedlings. The endemic species huehue (Cocculus ferrandi-
anus) also occurs under the ironwood. Although this species is not
rare, again, like many endemics, it is becoming less common in Hawai'i.
1t is one of the few definitely poisonous native plants - the roots being
toxic (Carlquist, 1970).

§.1.3 Shrub Thickets. This cover type is characterized by dense,
eight- to 12-foot-high, usually monotypic stands of Indian pluchea
(Pluchea indica), Christmas berry (Schinus terebinthifolius) or koa-
haole. These thickets generally extend from the coastal strand inland

to the ironwood grove or rocky outcrops. A small lantana (Lantana

camara) thicket also occurs on the edge of the ironwood grove.
Thickets near the highway are characterized primarily by koa-haole with
some Christmas berry and kiawe (Prosopis pallida). The few species
found in this cover type are weedy exotics, with the exception of
lanapanapa {Colubrina asiatica). This indigenous, shiny-leaved shrub
sprawls to form a large stand on the coastal edge of a pluchea shrub
thicket. Although It is not a rare plant, it is, like many other native
species, becoming less common in Hawail'i. Its leaves lather in water
and were used in Hawai'i and elsewhere in the Pacific as a soap.

5.1.4 Coastal Strand. While most of the rocky boulder shore toward
the Waimea Bay side of the parcel has little or no vegetation, the
coastal area toward the Hale'iwa side Is characterized by coastal strand
vegetation growing on the coral outcrops. Several indigenous coastal
species were found abundantly within this cover type, including ohelo-
kai (Lycium sandwicense), hinahina ku-kahakai (Heliotropium ancmalum
var. argenteum), ‘'akulikuli (Sesuvium portulacastrum), button fim-
bristylis (Fimbristylis pycnocephala), and beach naupaka (Scaevola
taccada). Ohelo-kai and hinahina are rare species listed in Fosberg
and Herbst (1975), but are not listed in the Federal Register List of

Endangered Species. Both of the species are depleted, much less
common  over their range than formerly, with the depletion being
directly or indirectly the result of human activities (Fosberg and
Herbst, 1975).

5.2 Impacts on Vegetation

As already noted, subdivision and development of the site would
normally result in the removal of most of the existing vegetation.
However, in view of the fact that the vegetation on the property con-
sists primarily of weedy exotic species common 1o disturbed low-
elevation areas throughout the State, the adverse impact of residential
development is expected to be limited to the following:

o The possible loss of the Chinese banyan ftree growing on parcel
11;
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¢ The destruction of the line of ironwood trees along the abandoned
rajiiroad roadbed; and

¢ The possible loss and disruption of coastal strand vegetation
containing an abundance of native Mawaiian coastal plant species.

5.2.1 Mitlgation. Given the topography of parcel 11, It would be
extremely difficult to construct a house there without removing the
banyan tree. Hence, while leaving the lot in its present state is the
surest way to insure preservation of the tree, it Is possible that a
sensitive architectural design could allow a residence and the tree to
co-exist there.

Construction of the proposed roadway requires the breaching of
the old railroad roadbed and the ironwood stand which it supports.
Because t bisects the site, and because other characteristics of the
property (e.g., the rock outcrop, the steepness of its northeastern
corner, the limited flexibility with respect to the location of the Kame-
hameha Highway access road) seriously constrain the number of viable
subdivision configurations, maintenance of the ironwoods would require
a drastic cutback in the density of development. The developer be-
lieves that this would make the project unfeasible.

The lots in the coastal tier are relatively large. It would be
passible to insist that homes on them be constructed on their far mauka
edge, thereby maximizing the amount of space available to the strand
vegetation. (It should be noted that the legal 40-foot shoreline setback
requirement already partially provides for this.) Even were this to be
done, however, there is virtually no means of insuring that the strand
vegetation would be retained as part of the landscaping by the eventual
homeowners. Ancther possible approach to preserving the strand
vegetation is to reconfigure the project so that this vegetation type is
situated in a common area that is owned and maintained by a home-
owners' association, under a deed covenant that protects these plants.
However, even this extreme measure is not a sure guarantee of protec~
tion because enforcement of the covenant is dependent upon civil action
being brought by an aggrieved party rather than on exercise of the
government's police powers. B8ecause the coastal strand vegetation does
not contain any endangered species, because none of the available
preservation techniques appear to be highly effective, and because all
of the protective measures would adversely affect the marketability of
the lots, no extraordinary mitigation measures are planned.

5.3 Impacts on Fauna

As previously noted, the absence of any indication that the site
might be a significant wildlife habitat led us to forego a formal survey
of the site's fauna. However, mongoose (Herpestes auropunctatus) and
house mice (Mus musculus) were seen on several occasions during our
site visits. Rats are probably present as well. The scrub vegetation
provides shelter and food for common introduced species of birds such
as the barred dove (Geopelia striata), northern cardinal (Cardinalis
cardinalis), common mynah (Acridotheres tristis), and the house finch
Carpodacus mexicanus). None of the species believed to be present
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are rare or endangered, and the reduction and/or change in habitat
associated with the proposed project would not have a 5|gn|f|cant ad-
verse effect on the wildlife population.

6.0 TRAFFIC IMPACTS
6.1 Existing Conditions

Vehicular access to the entrance of the proposed Kawailoa Subdi-
vision is via Kamehameha Highway. This two-way, two-lane roadway
links the town of Kailua with Honolulu via a route that winds along
O'ahu's windward and northern coasts to Hale!iwa and then runs across
the island's central plateau to Pear! Harbor. |In the vicinity of the
proposed project it has a 22-foot pavement width and four- to six-foot-
wide grass shoulders; the right-of-way width is 50 feet.

The State Department of Transportation estimated that in 1978 the
average daily traffic on Kamehameha Highway through Hale'iwa was
approximately 14,000 (Hawai'i, State of, Department of Transportation,
March 1979). Peak traffic typically occurs on weekends between 12:00
p.m. and 3:00 p.m. and is fairly evenly distributed with respect to
direction during this period, i.e., 50 percent northbound and 50 per-
cent southbound (Hawai'i, State of, Department of Transportation,
1981:C-4). In 1978 peak traffic was 1,580 vehicles per hour (Hawai'i,
State of, Department of Transportation, 1981:C-6).

Existing traffic wvolume on weekdays (the only period for which
counts closer to the project site are available) are very much lower.
The best indication of this Is the traffic count made by the State De-
partment of Transportation at Station C-23-E near Kawailoa Road on
July 2 and 3, 1979. The 24-hour total was 10,359 vehicles. This is
900 and 1,400 lower than were counted at the same location in the
spring and fall of 1978, respectively. The decline is somewhat surpris-
ing in view of the fact that July traffic is normally higher than traffic
in the other months. |t is not known whether the difference represents
sampling error or indicates a decline in traffic volume as a result of
increased gasoline costs.

Morning peak-hour volume in 1979 at Station C-23-E was 666 and
occurred between 11:00 a.m. and 12:00 p.m. The afternoon peak-hour
volume of 856 vehicles per hour was experienced between 4:00 p.m. and
5:00 p.m. These are equivalent to 6.4 percent and 8.3 percent of the
24-hour total, respectively. If we assume the 1.12 to 0.95 ratio of
average weekend traffic to average weekday traffic reported by the
Hawai'i State Department of Transportation (1981:1-8), and apply it to
the November 1978 total at Station C-23-E, we arrive at an estimated
peak~hour wvolume at that location of about 1,150 wvehicles per hour.
Allowing for vehicles turning off over the three miles of roadway be-
tween the traffic count station and the project site, present peak-hour
volume is estimated at 1,000 to 1,100.

The estimated capacity (Service Level E) of the highway is
about 1,440 vehicles per hour. Hence, peak-hour traffic is a little over
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three-quarters of the roadway's capacity at this point. It should be
noted, however, that volume is higher and capacity is lower in Hale'iwa
(especially at the narrow Anahulu River Bridge). Construction of the
Hale'iwa By-Pass will remove this bottleneck.

§.2 Project-Related Traffic

The proposad subdivision would contain 19 single-family homes
when completed. Per-unit traffic generation rates vary tremendously
between different residential areas depending upon their location, the
average number of bedrooms, the socio-economic class of the residents,
and other factors. Based on national and local studies (Arizona, State
of, Department of Transportation, July 1976; Institute of Transportation
Engineers, 1976; Henry Tuck Au - Consulting Engineer, June 1981), it
is estimated that the proposed project would generate eight to ten
vehicle-trips per unit per day, or 150 to 190 trips per day for the
entire 19-unit subdivision. Given the concentration of schools, stores,
and other destinations present in Hale'iwa and the fact that persons
commuting to work in Honolulu usually travel via Central O'ahu, as
much as 60 percent of this traffic will probably be to and from the
southwest.

peak traffic generation is expected to be 15 to 20 trips per hour
or about eleven percent of the daily total; this would not occur at the
same time as peak traffic on Kamehameha Highway, however. During
the weekend aftermoons when traffic volume on Kamehameha is at its
highest, it is expected that no more than 10 to 15 vehicles would enter
or leave the proposed Kawailoa subdivision. It is estimated that this
traffic would be about evenly split between inbound and outbound from
the subdivision and between trips to and from the north and trips to
and from the south. As a result, the proposed project would add very
few peak-hour trips at any one location on the highway.

6.3 Impact of the Proposed Project

‘The proposed project will not add substantially to traffic volumes
on Kamehameha Highway. Nevertheless, the fact that peak-hour week-
end traffic is already in excess of the roadway's capacity in nearby
Hale'iwa is cause for some concern. In fact, the Hawai'i State Depart-
ment of Transportation's traffic projections for 1985 (March 1979) indi-
cate that continuing development of the area (including the Kawailoa
Subdivision) will increase traffic through Hale'iwa an average of 2.5
percent per year through 1985. Assuming traffic past the project site
increases at the same rate, the peak volume in 1985 would be about
1,300 vehicles per hour, or about 150 below the estimated capacity.
The proposed project would contribute less than one-two-hundredth of
this total.

The entrance road to the proposed project would intersect
Kamehameha Highway a short distance before that roadway begins to
curve to the right and descend toward the Waimea River. Cars stopped
on the subdivision access road waiting to turn onto the highway have
essentially uniimited sight distance toward Hale'iwa. However, the
available sight-distance in the direction of Waimea Bay is only a bit
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over 500 feet. The minimum desirable intersection sight-distance estab-
lished by the American Association of State Highway Officials and in-
corporated in the City and County of Honolulu Department of Transpor-
tation Services' Traffic Standards Manual (July 1976:19) is 400 feet for
a design speed of 40 miles per hour and 500 feet for a design speed of
50 miles per hour. The speed !imit on the northern approach to the
intersection is 35 miles per hour. Hence, it appears that the location
of the proposed intersection Is consistent with accepted design
standards. By inference, we may conclude that its construction and
use would not create an unsafe condition. '

6.4 Mitigation Measures

As noted above, traffic from the proposed project would not sig-
nificantly affect traffic volumes on Kamehameha Highway, and the inter-
section design is consistent with applicable standards. Hence, there

are no adverse effects attributable primarily to the project which re-
quire mitigation. Mitigation of problems created by increased traffic
from other sources and its implications for the Kawailoa Subdivision are
discussed below.

The most severe traffic congestion in the area at the present time

occurs as a result of the very narrow bridge across the Anahulu River .

at the entrance to Hale'iwa. Construction of the proposed Hale'iwa
Bypass would eliminate this bottleneck and significantly improve traffic
flow. Traffic generated by other projects along the Ko'olauloa and
Kawailoa coastlines, especially the proposed expansion of the Kuilima
Resort, is likely to push the total number of wvehicles trying to use
Kamehameha Highway far above its capacity by the year 2000. If this
traffic is to be accommodated, major improvements to Kamehameha High-
way will be required. The nature or extent of these improvements
would not be altered significantly by the proposed Kawailoa Subdivision.

- However, its development could make it more expensive to widen the

highway should that course of action be necessary. This constraint
could be reduced or eliminated if additional setback area was provided
along the mauka tier of lots, but such an action would have a serious
adverse effect on the project and would still leave tremendous problems
in obtaining an increased right-of-way along the remainder of the
roadway requiring widening.

7.0 AIR QUALITY IMPACTS
The proposed project would affect air quality in a variety of ways:
o Vehicular traffic to and from the site and construction equipment
operating on it would emit pollutants such as carbon monoxide,
hydrocarbons, nitrous oxides, lead, particulates, and sulfur

oxides;

o Grading of the site would produce elevated atmospheric particulate
- concentrations during the construction period; and
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o Electricity consumption by the occupied residential units would lead
to increased electrical power generation, fuel consumption, and
pollutant emissions at Hawaiian Electric Company's generating
piants.

As suggested by the following comparisons, in all three instances the
contribution of the proposed subdivision is so smail as to be inconse-
quential.

7.1 Vehicular Traffic

The proposed project is expected to generate about 15 to 20 ve-
hicle trips during the peak hours. Since they are expected to be
evenly split with respect to direction, traffic on the highway segments
north and south of the project would increase by only half this amount,
i.e., by eight to ten trips per hour. Total peak-hour traffic on Kame=
hameha Highway is expected to be over 200 times this amount. Hence,
vehicular traffic generated by the proposed project would have an
extremely minor effect on total emissions in the area. In view of this,
no attempt was made to model the Kawailoa Subdivision's effect on air
quality.

Air quality modeling was conducted by the State Department of
Transportation for the " Hale'iwa Bypass Final Environmental Impact
Statement. Traffic projections made as part of that study take into
account residential growth such as the Kawailoa Subdivision. The air
quality impact analysis conducted for that study is based on traffic

projections for the bypass route. Since traffic on that roadway seg--

ment is greater than the traffic volume projected at the project site,
pollutant concentrations reported for that segment are higher than they
would be along the project boundary. Nevertheless, the figures it
presents provide a useful indicator of air quality at the subdivision
site,

Resuits of the air quality modeling conducted using the projected
1985 peak-hour volume of 1,870 vehicles per hour, indicate that, under
"worst-case" meteorological conditions, traffic on Kamehameha Highway
through Hale'iwa could cause violations of the ten miliion grams per
cubic meter {mg/m3) State ambient air quality standard for carbon
monoxide (see Table 111-3) in Hale'iwa. The less stringent Federal
standard of 40 mg/m3 would not be exceeded. Despite projected in-
creases in traffic after that year, pollutant concentrations wouid actu-
ally decline (assuming no relaxation in the standards) as the proportion
of vehicles meeting the latest emission standards increases.

Roadway characterstics and meteorologlcal conditions near the
proposed project are similar to those in the vicinity of Hale'iwa. How-
ever, traffic volumes in the vicinity of the Kawailoa Subdivision are
consnderably lower. Hence, we may assume that violations of the State
ambient air quality standard for CO are less likely there than in
Hale'iwa. A joint-probability analysis of peak traffic hours and the
meteorological conditions needed to produce the highest pollutant con-
centrations indicates that the peak concentrations reported for Hale'iwa
in Table !11-3 would occur very infrequently, but they are a theoretical
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Table 111-3. Projected Carbon Monoxide Concentrations Adjacent to
- ' Kamehameha Highway between Weed Junction and Hale'iwa
' Beach Park :

- Range of Maximum (Worst-Case)

.One-Hour CO Concentration (mg/m3) _
i Amount by which 1985
B Concentration Exceeds
Existing Standards (mg/m3)

- Distance 1 1.2
- from Highway 1978 1985 2001 State Federal '’

— 25 feet 10.0-30.7 12.8-40.0 9.5-29.0 2.8-30.0 (27.2)- 0.0
- 50 feet 12.2-21.1 15.5-27.3 11.1-19.9 5.5-17.3 (24.5)-(12.7)
] 100 feet 9.6-20.1 12.2-26.0 9.6-20.1 2.2-16.0 (27.8)-(14.0)
- 225 feet 11.0 14.2 10.2 4.2 (25.8)

| 300 feet 8.9 1.4 8.6 1.4 (28.6)

]

- 1The existing State one-hour standard for CO is 10 mg/m3; the

Federal one-hour standard is 40 mg/m3.
lem}
:_ 2 Figures in parentheses show the extent to which projected concentra-

tions are below the Federal one-hour standard.

Source: Hawai'i, State of, Department of Transportation, 1981:C-25.

Highway fronting the proposed subdivision would be lower than those
reported for Hale'iwa, but very infrequent violations of State standards
are still a possibility. It should be noted, however, that these are not
expected to have significant adverse health effects. Federal standards
wouid be met by a wide margin.

D possibility. Pollutant concentrations on the segment of Kamehameha

u The number of construction vehicles operating on the site would be
small and they would be active over only a short time period; hence,
their effect on air quality would not be significant.

i
7.2 Site Grading

As described in Chapter |, Section 2.2, relatively little grading
would be required for the proposed project. Moreover, nearly all of
what is required is for on-site roadways rather than house pads.
Hence, it would be covered with an impermeable surface very shortly

Ba s
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after being bared. Cut and fill slopes wouid be stabilized and grassed.
As a resuit, the project is expected to have little effect on airborne
particulate levels. Because of its distance from other urban develop-
ment, dust from comstruction would not significantly affect other resi-
dents.

7.3 Electrical Power Generation

Residents of the proposed project would consume electricity from
the Hawaiian Electric Company power grid. However, it should be
noted that a residential project such as the Kawailoa Subdivision accom-
modates, rather than produces, population growth. In view of this, it
is likely that the total size of the island's population would not be
affected by the project. This being the case, electrical power consump-
tion and power plant emissions would not be affected by this develop-
ment.

Moreover, before Hawalian Electric Company was permitted to
operate its generating facilities it had to demonstrate to appropriate
government agencies that the generating units would not cause air
quality standards to be vioiated, even when operating at full capacity.
Hence, we may presume that the proposed project would not contribute
to air quality problems in the vicinity of the island's electrical power
plants.

8.0 VISUAL IMPACTS
8.1 Introduction

~ Comments received on the EIS Preparation Notice that was circu-
lated for the.proposed Kawailoa Subdivison indicated considerable public
concern over the potential visual effects of the project. Because of
this, a particularly extensive investigation of possible visuai impacts
was conducted as part of this study. The analysis had the following
objectives:

o To describe the nature of existing views makai from Kamehameha

~ Highway across the site, of views along the shoreline (especially
from public places), and of views toward the site from Waimea Bay
Beach Park;

o To determine ways in which the views Identified above would be
affected by the proposed project;

o To assess the project's visual compatibility with surrounding areas
and development; and

o To identify ways in which the proposed subdivision might affect
the aesthetic value of the adjacent ko'a.

Each of the subsections which follows focuses on a particular aspect of
the issues identified above.
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Before closing this introduction, it should be noted that the as-
sessment of visual impacts was complicated by the fact that the "“action"
- proposed by Oceanic Properties, Inc. consists solely of land subdivision
: and site improvements, whereas the visual impacts of the proposed
project would be caused primarily by the structures that are buiit on
the lots. On individual lots, particularly ones located along the shore-
line, it may be expected that the individual homes would be architect-
i designed and would exhibit a range of styles, textures, sizes, etc.
Without actual construction plans, it is impossible to know exactly what
- kind of appearance they would have. In view of this, our analysis
: focused primarily on fundamental design attributes such as bulk,
o height, siting, etc. Where it has been necessary to make assumptions
in order to reach meaningful conciusions, these have been identified

7 and the basis for them stated.

"

8.2 Views from Kamehameha Highway

‘L_J‘ 8.2.1 Existing. Average daily traffic on Kamehameha Highway near

the project site in 1978 was about 14,000. The majority of these trips
—_ are made by local residents, but a sizeable fraction are by visitors
{" making scenic tours of the isiand. Morever, the periods of heaviest
— traffic are weekends, and many of the travellers then are local resi-

dents on recreational excursions. As a2 result, maintenance of the
quality of views from the highway is of great concern.

i

The project site currently presents an unremarkable face to high-
way travellers. The road's shoulder varies from 10 to 15 feet wide; for
most of the frontage it is grassed, but a short segment adjacent to the
northern boundary consists of crushed coral. Creosoted wooden utility
poles approximately 35 feet high carry electrical power and telephone

i—1

f'i wires. The edge of the shoulder is marked by a dense to moderately
g dense thicket of 8- to 12-foot-high koa haole interspersed with several
larger kiawe trees. Persons in vehicles moving toward Waimea Bay have
their views effectively blocked at the roadside by this vegetation and
D by the bank of the highway cut at the northern end of the property.

Occupants of southbound vehicles can, if they know exactly when it is
coming and pay close attention, catch a fleeting glimpse of the ocean

E (but not of the shoreline) through a relatively sparsely vegetated
"window" about mid-way along the property boundary. It is probable
that most persons do not see it.

1 8.2.2 Impacts. Development of the proposed subdivision, by which we
mean construction of homes and rock walls as well as roads and utility
lines, would replace the existing natural barrier with a man-made one.

LQ Most significantly, the existing curtain of koa haole and kiawe would be
cleared, and it is contemplated that a six-foot-high lava rock wall wouid
be constructed along the mauka boundary of the property. The only

3 break in the wall would occur at the entrance road location. Present

b plans call for the rock wall to extend around each cormer of the project

site and to run about ten feet down the side property lines, No deci-
sion has been made as yet with regard to landscaping along the wall.

However, due to the fact that the wall would lie on five different

parcels, and there would be no community association charged with

111=23
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maintenance of public areas, it appears unlikely that any major land-
scape planting program would be undertaken by the developer along the
wall.

Because the site's natural vegetation already precludes essentially
all mauka-makai views, the proposed wall would not significantly change
the existing situation in terms of view opportunities. It would alter the
visual character of the roadside views because a rock wall would be
substituted for a screen of vegetation and tops of single-family homes
would be seen against the skyline instead of the tops of the existing
trees.

The one opening in the proposed lava rock wall would accommodate
the subdivision's entrance road. Occupants of cars passing it would be
afforded a brief glimpse (about two seconds if they were travelling at
the 35-mile-per~hour speed limit) of homes. The topography is such
that even without homes being constructed, the interesting nearshore
area is blocked from view out to the distance of at least 600 feet from
the shoreline. Once houses are built, ocean views would be completely
obscured.

Other sight lines were taken from locations where potential views
(i.e., views that are not present now because of the existing vegeta-
tion, but which would open up if the roadside trees and brush were
cleared) might exist. They indicate that the shoreline of the site itself
would be invisible from ail locations on the highway even if the area
were stripped of all substantial vegetation, but that extensive shoreline
areas would be visible in the middle and far distances.. Once homes are
constructed, however, these views would be lost. Hence, views of the
shoreline and ocean would not be improved by omitting the proposed
lava rock wall. ‘ '

8.3 Views from Waimea Bay Beach Park

At its closest, the project site is about one-fifth of a mile south of
waimea Bay Beach Park. A number of homes have been constructed
along the outer portion of the point that forms Waimea Bay's northern
shoreline. The southern part of the bay is totally undeveloped, how-
ever, and part of the beach park's charm stems from the relatively
limited amount of development that is visible from it. Because of this,
a comprehensive analysis was conducted of the impact that the proposed
Kawailoa Subdivision would have on views from it.

§.3.1 Assumptions. As we have emphasized elsewhere in this report,
the action currently proposed invoives only land subdivision and infra-
structure development. No house plans are available. Hence, it was
necessary to make assumptions regarding these structures in order to
conduct our analysis:

o First floor or pad elevations would be as shown in Figure 1-4;

o Standard setback requirements of the Comprehensive Zoning Code
would be adhered to,
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o Buildings may occupy up to 50 percent of each lot;

'c  One-story buildings would be 14 feet high and two-story buiidings
would be 24 feet high; and

o Only structures on the nearest tier of lots (i.e., numbers 10, 11,
18 and 19) might be visible - buildings on other lots would be
obscured by this line of houses;

o The buildings were assumed to be sited in such a way as to maxi-
mize their adverse effects on views.

These assumptions are severe in that they tend to produce the greatest
apparent impact. In reality, the buildings are likely to consist primar-
ily of one-story structures, to have setbacks greater than the minimum,
to have roof lines which de-emphasize their height, and couid be sited
to reduce adverse effects on views.

8.3.2 Impacts. Figure !l1-2 transiates the view toward the project
site, from a point at the northern end of Waimea Bay Beach Park, into
a silhouette upon which the outline of residential units that could be
constructed in the proposed subdivision has been superimposed. Figure
111-3 does the same thing for a centrally located viewpoint in the beach
park. The northern viewpoint was included because more of the project
site is visible from here than from elsewhere on the beach (albeit at 600
feet greater distance than the central viewpoint).

Figures 1!1-2 and [11-3 make it clear that structures on the two
mauka lots (18 and 19) would be hidden behind the ridge that extends
makai from a point on Kamehameha Highway 200 feet to the northeast of
the project site. A one-story structure on parcel 10 would be com-
pletely hidden as well; but the top few feet of a two-story home on this
parcel might be visible depending upon its exact siting and the
presence or apsence of shrubs along the top of the intervening ridge.
Most beach users would probably not detect the structure.

The situation with respect to development on lot 11 is quite
different. This lot encompasses nearly all of a rock outcrop which juts
about 20 feet above the surrounding terrain (see Figure 1-2). It is a
difficult site and would be expensive to develop, but it is also one
which affords truly spectacular views. Hence, it is reason_able to
assume that it would be developed. Almost without a doubt, at least
part of the resuiting home would be built on the relatively level area at
the top of the rock outcrop. Removal of the large banyan tree on the
site would very likely be necessary as well. Thus, the residence would
be clearly visible from Waimea Bay Beach Park. The distance that is
involved (1,700 to 2,300 feet) would keep the house from being visually
dominating, but its presence would be felt. Its effects could be largely
mitigated by appropriate tree plantings, but these would tend to ob-
struct views from the home toward the bay. In view of this, its owner
might be unwilling support such a vegetative screen as a mitigative
measure. :
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8.4 Views along the Shereline .

The shoreiine in the vicinity of the proposed project is composed
of large boulders. As a result, there is little use of the shoreline area
by recreators, fishermen, or others. Hence, close-up views along the
shoreline are not a meaningful consideration. Homes in the subdivision
would be visible from some sandy beaches southwest of the property,
but the nearest of these is nearly a mile away, and the project's effect
on views from them would be negligible.

8.5 Visual Compatibility with Surrounding Development

Except for one house just south of the proposed subdivision, there
is no development on the parcels adjacent to the project site at the
present time. The parcels to the north and west are likely to remain
undeveloped in perpetuity. There is a chance that the parcel on the
Hale'iwa side of the property may eventually be developed. Single-
family houses similar to those that would be constructed by buyers of
the proposed subdivision lots are present along most of the makai side
of Kamehameha Highway between Kawailoa Drive and the project site.
Similar homes are found in several clusters situated mauka of the high-
way beginning a few hundred yards to the south. The proposed
Kawailoa Subdivision woulid have a visual character similar to this exist-
ing development.

9.0 ARCHAEOLOGICAL IMPACTS
9.1 Introduction

Clearing, grubbing, grading, and other construction activities
associated with the proposed project have the potential to seriously
disturb any surface and sub-surface archaeological remains present on
the site. To determine the extent of these impacts, Oceanic Properties,
Inc. has funded two surveys by archaeologists working for the Bishop
Museum. The first of these was a reconnaissance-leve! survey covering
the site of the proposed Kawailoa Subdivision and the 3.8-acre parcel

(TMK 6-1-1:1) adjoining it to the northeast (Weich, April 1981). It was

intended primarily to identify any cultural remains that might be
present and to recommend a program of preservation and/or archaeolog-
ical salvage that would insure adequate data recovery or protection for
the archaeclogical sites. The second survey (Athens and Shun, Febru-
ary 1982) was confined to the parcei on which the Kawailoa Subdivision
would be located. It was more intensive than the first and concen-
trated on the five sites which appeared to have research potential.
The remainder of this section summarizes the findings which resulted
from that survey.

9.2 Description of Archaeological Remains
The locations of the archaeoliogical remains that have been located
on the Kawailoa Subdivision site are shown in Figure I11-4. On the

basis of information derived from investigation of these remains, Athens
and Shun have drawn a number of conclusions regarding previous use
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of the project site. These are discussed below. (Note that the site
numbers used here were assigned by the Bishop Museum according to
their system, where: 50 = State of Hawai'i; Oa = island of O'ahu; D =
Waialua District, 7 = ahupua'a of Waimea or 6 = ahupua'a of Kawailoa;
the last digit or two represent the unique site number.)

9.2.1 Sites 50-0a-D6-62 and -64. These sites contain midden deposits
imidden" consists of cultural material such as animal bones and shells)
left over from previous human use of an area. For the most part,
these remains were encountered below, rather than at, the surface.
The midden deposits located at sites D6-62 and D6-64 cover about 2,700
and 3,000 square feet, respectively. Site D6-62 was identified as the
major area of occupation, and remains found there placed the eariiest
occupation at least as far back as the 15th century. The midden de-
posits on site D6-64 are fewer, shaliower, and have probably been
disturbed by later activities; however, in eonjunction with site D6-62
they provide useful information on the nature and extent of the historic
occupation of the area.

According to the Bishop Museum's report:

A study of the stratigraphic distribution of the remains
indicates that fishing and shellfish collection were important
activities throughout the occupation of Site D6-62. Addition-
ally, it is extremely interesting to note that a considerable
number of polished basalt flakes and fragments . . . were

. found [at] site D6-62. They were also a common component
‘of site D6-64. . . . [They provide] evidence for differential
use of the same site through time.

Based on their findings, the Bishop Museum concluded that these
sites have considerable potential for providing information relevant to
important anthropological research questions. Among the topics men-
tioned were:

o The reasons for the apparent importance of basalt tool manufacture
at this site and the reiationship (if any) of this craft specialization
with the nearby heiau.

o The nature of the Hawaiians' exploitation of coastal resources at
this site and information useful for typological studies of fishhook
manufacture.

o The kinds of subsistence practices followed in leeward areas of
O'ahu.

9.2.2 Site 50-0a-D6-63. This site consists of two elements. The first
is a 165-foot-long wall made of stacked coral, basait boulders, and
basalt cobbles. The second is a sixteen- by ten-foot rectangular en-
closure created by a low rock wall made of similar material. Their
location is shown in Figure 111-4. It is not known when these were
constructed or what purpose they may have served.
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9.2.3 Site 50-0a-D6-65. This site includes 12 stone piles. The first
Bishop Museum survey (Welch, April 1981) divided these into four
different types: (1) low, rectangular, boulder platforms; (2) low,
rounded piles of boulders and cobbles; (3) large piles of cobbles on
boulder outcrops; and (4) small piles of cobbles on boulder outcrops.
The dimensions of the piles varied considerably: the large ones being
about ten by eight by three feet and the smaller piles about five by
four by one foot. The archaeological study team investigated one
feature of each type but failed to uncover any material that would
confirm a prehistoric origin for these features. They concluded that at
least some of the piles were constructed during the historic period,
possibly during agricultural clearing or in relation to railroad bed
construction. A prehistoric origin for other piles could not be ruled
out, and the possibility that they could have been used as shrines,
boundary markers, or as repositories for stones removed to permit
cultivation was mentioned. The Bishop Museum's report concluded that
the "undiagnostic nature [of the piles] will probably make it difficult to
ascertain indigenaus Hawailan use with any certainty.”

9.2.4 Site 50-0a-D6-66. Three probable platforms comprise this site,
which covers approximately 6,500 square feet. Some of the walls of the
platforms have collapsed, and there are boulders which display machine-
drilled blasting holes. Historic artifacts, including barbed wire, con-
crete, a metal drum, and wooden planks were found on this site.
Excavation of a 1.65-foot-square test pit revealed only four items: two
glass fragments, an unmodified basaitic glass flake, and a limestone
microcore. The last item is a "“highly unusual indigenous artifact”
(Athens and Shun, February 1982). The historic artifacts and orienta-
tion of the site to the old railroad embankment (site 50-0a-07-49 - see
description in Table [11-4) indicate the platforms were built and used
during the historic period. Further research was suggested to deter-
mine the construction date, period of use, and function of the plat-
forms, as well as the relationship of the cultural deposit to these.

'9.2.5 Site 50-0a-D7-2. This feature is a large, roughly rectangular

area enclosed within walls of basalt and coral (see Figure 111-4). This
site was recorded by McAllister (1933:146-147) as site 244 and identified
as a ko'a or fishing shrine. It has not deteriorated significantly since
his visit in 1930. Only half of the ko'a is within the project site; the
remainder is situated within the parcel which adjoins it to the northeast
(TMK 6-1-1:1). According to Welch (April 1981:7), it has aiways been
considered to lie within the ahupua'a of waimea, although it appears
that the ahupua'a boundary passes through the site.

The inner walls of the structure enclose an area of approximately
1,600 square feet. Their length, orientation, and average thickness
are as follows:

Quter Orien- Inner Orien- Avg. Thick-
Wall Length (ft.) tation Length (ft.) tation ness (ft.)
Southeast 54 N37°E 42 N42°E 5.9
Northwest 59 N4GCE 47 N47°E 4.9
Northeast 44 .N44°wW 35 . N44°E 5.8
Southwest 51 N46°W 41 N46°W 6.2
111-31
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The walls are in 2 generally good condition. Grass covers most of the
interior space and land to the south. Low shrubs adjoin it on the
remaining three sides; they are also present on the rock platforms and
rubble along the interior walls.

According to Welch (April 1981:11-13):

McAllister (1933:‘146-147) describes this site as Keahu-o-
Hapuu, a name that may also refer 10 the rock bluff and/or
lookout. Several legends (or alternate versions of the same
legend) refer 1o the building of this structure by two fisher-
men to enclose a sacred stone, the image of the god Kane-
aukai, that they had caught while fishing (Sterling & Sum-
mers, 1978:126-127). According to one of McAllister's in-
formants, this is the sacred stone (Site 242, p7-13) found in
a rock sheliter above Kupopolu heiau (McAllister 1933:242).
Because of the iegends concerning this site, it has always
been referred to in the literature as a ko'a, a fishing shrine.
However, in terms of its physical characteristics, this struc-
ture differs from all other fishing shrines on the island of
O'ahu. It is far larger than any other ko'a on the island.
McAllister (1933:16) points out that only four ko'a on O'ahu
are enclosed. Two at Koko Head, built of coral, are about
5 m square; the one at Kahana Bay is 7 by 4 m, and open ©on
the ocean side. In terms of size and form, Site D7-2 struc-
ture corresponds more closely with another class of heiau,
small walled and terraced temples. - Without further investiga- -
tion, proper classification of this structure is difficuit. |f
Site D7-2 is indeed a ko'a, it is the only one of its kind on
O'ahu and probably in the Hawaiian islands.

9.2.6 Sites on Adjoining parcel. Oceanic Properties, . Inc. also owns .

the parcel immediately northeast of the project site (TMK 6-1=1:1).
This parcel would not be developed as part of the Kawailoa Subdivision
project, but it could be indirectly affected. For this reason it was
included within the area covered by the Bishop Museum's original recon-
naissance survey (welch, April 1981). Brief descriptions of the sites
located on it are given in Table I11-4. The locations of the sites are
shown on Figure it-5.

9.3 Probable Impacts and Mitigation Measures

9.3.1 Direct. Development of the proposed subdivision would result in
the destruction or permanent burial of essentially all of the cuitural
remains present on parcel TMK g-1-3:26 except for the fishing Kko'a
(sSite 50-0a-D6-2) on lot 11-A. As shown on Figure i-4, that site would
be subdivided out of the parcel and consolidated with land in TMK
6-1-1:1.
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Table 111-4. Sites Recorded on TMK 6-1-1:01 during Previous Surveys

Site No. L 2
(50-Ca~_) Description

D7-1 A tongue-shaped sacred stone embedded in the ground
near Kamehameha Highway on the former boundary
between the Waialua and Ko'olauloa Districts. Recorded
by McAllister in 1930, it was not located by Welch.

D7-2 Ko'a or heiau straddling the parcel boundary. See text.

D7-48 A natural basin in the basalt outcrop, this depression
forms a collecting spot for water. It is about 10 by 13
feet.

D7-49 This railbed of the abandoned O'ahu Railway and Land
Company line was blasted out of the rock in 1898.
Portions have eroded away and fallen into the sea.

D7-50 This feature consists of a nearty circular enclosure
formed of basalt rock walls three to five feet high. It
may have been an animal enclosure. A line of cobbles, -
possibly forming a pathway, extends for about 15 fest
from the enclosure. :

D7-51 This stone wall is approximately 185 feet long and ex-
tends in an east-west direction from the railroad bed
toward the highway. It probably dates from before
1900. The wall may have been built to restrict the
movement of animals.

D7-52 This site consists of two small rock shelters in the makai
face of the rock bluff. Some midden deposits are
present.

Site numbers were assigned by the Bishop Museum. All numbers are
prefaced by 50-Oa- which is the code for State of Hawai'i (50-),
island of O‘ahu (Oa-). The D = Waialua District, 6 = ahupuata of
waimea and 7 = ahupua'a of Kawailoa. The last digit or two represent
the upique site number.

2 Locations of the sites are shown on Figure 111-5, except D7-1.

Source: Compiled by Belt, Collins & Associates from Welch (April
1981:7-16).
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Results of the two Bishop Museum studies indicate that, with the
exception of the ko'a, all of the known archaeological features on the
property derive their significance from the fact that they may Yield
data relevant to the resolution of certain research questions. In some
cases this information can be obtained only by more intensive field
surveys and laboratory testing. However, so long as this research is
completed prior to the beginning of construction, deveiopment of the
project would not have any significant direct adverse impacts on
archaeological resources. To the extent that they are not undertaken,
the Bishop Museum's archaeological study team believes the loss would
be substantial.

The Bishop Museum report covering its Phase | archaeological test
excavations (Athens and Shun, February 1982:31-33) recommended a
number of actions which, if undertaken, would adequately mitigate the
potential impacts of the proposed subdivision. Those concerning
archaeological remains within the boundaries of the proposed subdivision
are reproduced below. Two additional recommendations which are
related to the entire property rather than to a single site within it are
also listed.

(1) Site 50-0a-D7-2. This is a heiau or ko'a posses-
sing ethnic, historic, and archaeological significance (see
discussion by Welch 1981:28-29). The site must be cleared of
vegetation, instrument mapped, and test-excavated (at least 2
or 3 square meters). The determination of the age of this
site, along with its structural and artifactual characteristics,
is of considerable importance for the understanding of Sites
50-Oa-D6-62 and D6-84 in the south parcel. In addition, to
insure protection and preservation, the developer must en-
close the entire site with a fence. It is suggested that the
fence not be placed less than 10 meters from the site's walls.
The developer may wish to consider structural stabilization
and restoration as possible options that would further enhance
the preservation of this site, besides affording the oppor-
tunity for greater public enjoyment.

(2) Site 50-0a-D6-62. This site is highly significant
for the information i1t may provide on a variety of questions
concerning Hawailan prehistory. In order to obtain a suffi-
ciently large sample of midden and artifacts, at least 25
square meters should be excavated (approximately 16% of the
estimated 150 square meters of remaining archaeological de-
posits). In addition, Features 2 [stone-lined depression] and
3 [low stone wall] should be test-excavated or trenched.
Prior to the initiation of the excavation project, the cement
foundation (Feature 1) should be removed to enable excava-
tions in this area.

(3) Site 50-0a-D6-63. Both the wall and the enclosure
should be trenched. Additional field investigations need not
be undertaken.
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(4) Site 50-Oa-D6-64. This site is highly significant
for the information it may contain concerning Hawaiian pre-
history. However, as the archaeological deposits appear to
be disturbed by recent activities, it is suggested that exca<
vations of 10 square meters would provide an adequate sample
of archaeoclogical materials (this would amount 1o approximately
4% of the deposits).

(3) Site 50-0a-D6-65. phase | archaeological investiga-
tions have suggested the likelihood of recent histaric con-
struction of some of the stone piles, and the probable inde-
terminant nature of others. As such, it is felt that further
extensive field investigations are unwarranted; however, a
few more piles should be dismantled to confirm previous
results.

(6) Site 50-0a-D6-66. Pending the results of the . .
recommended historical Tnvestigations, it may be necessary to
conduct excavations at this site. Specific recommendations
for field Investigations, therefore, must be deferred until
after completion of the historical study.

(7) A study of historical documents, publications, and
other source material (possibly including informant interviews)
should be undertaken to obtain information on prior land-use
activities at the two parcels. Such a study may prove es-
pecially useful for understanding Site 50-Oa-~D6-66, but it
may also be helpful in providing information about other
possible historic features on the parcels (for example, Fea=
tures )1, 2, and 3 of Site 50-Oa-D6-62, Site D6-63, and Site
D6-65).

(8) An archaeologist should be present as a monitor at

all times when land modification is being undertaken (i.e.,

bulldozing, grubbing, grading, trenching, etc.). This

monitor would have the authority to halt construction activi-

ties shouid it be his or her opinion that further archaeological

investigations are necessary as the result of disclosure of
- previously unsuspected archaeological deposits. :

Implementation of all of the Bishop Museum's recommendations
would be extremely costly. The bill for additional research alone has
been estimated at $50,000; fencing the ko‘a, providing continuous
monitoring during construction, restoration activities, and other items
recommended by the Bishop Museum would push the total costs far
higher. Because of this, a commitment o a specific mitigation plan will
not be made until its cost has been fixed and its effect on the financial
viability of the project more fully explored. Based on the fact that the
Bishop Museum's recommendations may not be fully implemented, it
appears that the project could affect some of the archacotogical remains
that are present. At the same time, it should be noted that it is
unlikely that the research value of any of the sites would be realized if
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the subdivision is not implemented. This is so because Qceanic Proper-
ties, Inc. will not pay for further archaeological work unless it is
allowed to pursue its development plans and because funding from
public sources is not available.

9.3.2 Indirect. The effects listed above concern remains that are
present (in whole or in part) on the project site. Arguing that sites
on the adjoining parcel (TMK 6-1-1:3) ". . . will undoubtedly be af-
fected indirectly by the south parcel (TMK 6-1-3:26) development," the
Bishop Museum's report (Athens and Shun, February 1982:31) aiso
discussed the sites located on it, and where appropriate, recommended
mitigation measures for them.

(1) Site 50-0a-D7-48. This site is a natural water hole
(Welch 1980:13). No further archaeological investigations are
necessary.

(2) Site 50-0a-D7-49. This site is the railroad bed. It
has been adequately mapped and described by Welch (1981)
and further investigations are not necessary.

(3) Site 50-0a-D7-50. This site consists of a stone
enclosure and pathway. As the enclosure could be either a
prehistoric or early historic structure, instrument mapping
and test-excavation should be undertaken.

(4) Site 50-0a-D7-51. Stone wall with two connecting
enclosures. Welch's research (1981:16) indicates that this
site was probably constructed prior to 1898. It should be
instrument-mapped and test-excavated.

~ (5) site 50-0a-D7-52. This site consists of two small
rock sheiters. As there are indications that they could
contain archaeological deposits, they should be instrument-
mapped and test-excavated.

Athens' and Shun's (February 1982:31) recommendations concerning
mitigation of adverse indirect impacts are based on welch's (April
1981:27-28) finding that a residential community on the south parcel
(TMK 6-1-3:26):

will afford easier access to the sites on the north parcel,
thereby increasing "the danger of vandalism, either willful or
through non-malicious activities of adult visitors or of
children playing at the site.”

The effects referred to above are clearly possible, but it is not
practical to accurately estimate the magnitude of the risk.
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Oceanic Properties, inc. believes that the risk is small and that its
only obligations regarding the archaeological remains on this adjoining
parce! are (1) to take reasonable steps to insure that persons do not
trespass on the property and (2) to make the sites available to qualified
archaeologists who might wish to undertake legitimate research there at
their own expense. This could mean that the potentially adverse in-
direct effects would be unmitigated and that, over time, the remains
would be damaged or lost. It should be noted that such indirect ef-
fects are a common consequence of all development, and the attention
that was given to features on parcel 6-1-1:1 was largely a function of
the fact that Oceanic Properties, Inc. happened to have included it in
the scope of work for the reconnaissance survey of the Kawailoa Sub-
division site.

9.3.3 Unresolved issues. If all of the mitigation measures recom-
mended by the Bishop Museum were performed, the adverse impacts of
the development would presumably be satisfactorily alleviated. Since
the developer has not agreed to implement any of the recommendations
at this time, it is Tikely that there will be some adverse impacts on the
area's archaeological resources. The developer is willing to meet with
responsible City and State agencies to resolve what further work should
be done, and a final assessment of the project's impacts must await the
outcome of these negotiations.

10.0 IMPACTS ON PUBLIC UTILITIES
10.71 Water Supply

As indicated in Chapter I, it is expected that the proposed project
would tie into the Honolulu Board of Water Supply's existing water
system. More specifically, it would tap the existing 16-inch water main
that runs along the mauka side of Kamehamehs Highway. Based on the
Board's standard planning figure of 500 gallons per unit per day, it is
estimated that average water consumption by the project would be a
little less than 10,000 gallons per day.

On February 27, 1981, the State Board of Land and Natural Re-
sources designated the Waialua District as a Ground Water Control Area
(GWCA). The Waialua GWCA was divided into three subareas, one of
which, the Kawailoa Subarea, contains the site of the proposed Kawailoa
Subdivision.

The Board of Water Supply has two certified sources in the Waialua
GWCA -- the Waialua and Hale'iwa wells. Their respective 'preserved
uses" are 1.73 mgd and 1.00 mgd. In 1980, average pumping was 1.67
mgd (Honolulu, City and County of, Board of Water Supply, October
28, 1981). Hence, approximately one mgd of additional water is avail-
able from existing sources.
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The Board of Water Supply is not making any advance water
commitments for proposed developments. Instead, the availability of
water is being determined on a case-by-case basis when construction
drawings are submitted to it for review and approval. Moreover, the
Board is insisting that all necessary land use approvals be obtained
from the Department of Land Utilization (DLU) before it will act on
applications. Since the SMA permit application for the Kawailoa Subdi-
vision will not be processed until an EiS has been accepted, it is not
possible to obtain final Board approvai at this time.

The GWCA regulations insure that pumpage of groundwater will not
exceed the sustainable yield of the aquifer. In view of this, we may
presume that BWS approval for the Kawailoa Subdivision would only be
granted after it has first been determined that no adverse impact on
the groundwater resource would result.

10.2 Sewage Disposal

According to the City and County of Honolulu Department of Public
Works (October 8, 1981), there are no plans to provide municipal sewer
service in the project area in the foreseeable future. Hence, Oceanic
Properties, Inc., is proposing the use of cesspools to dispose of sewage
from homes constructed in the Kawailoa Subdivision. Letters have been
received from both the Hawai'i State Department of Health (October 1,
1981) and the Honolulu Board of Water Supply (December 30, 1981)
indicating that subsurface disposal of sewage from the project via
cesspools is acceptable to them.

Potential water quality effects of cesspool effluent have been
analyzed in some detail by Belt, Collins & Associates (December 1981).
Results of this analysis are summarized in section 3.2.6 of this chapter.
They indicate that no significant adverse effects are likely from this
form of sewage disposal, a conclusion which supports the judgments
made by the Department of Health and the Board of Water Supply.
Percolation tests conducted by Walter Lum Associates (April 1981),
consulting soils engineers, indicate that cesspools witl function satisfac-
torily in the soils that are present.

10.3 Electrical Power and Telecommunications

The existing overhead lines along Kamehameha Highway will bring
power and telephone service to the project site. On~-site distribution
would be underground. The systems have sufficient capacity to accom=
modate the extremely minor increase in demand that would result.
Moreover, since the project is expected to accommodate population
growth rather than to generate it, it would not affect the overall de-
mand for service or the amount of electrical power that would have 10
be generated.

The proposed project involves only land subdivision and infrastruc-
ture improvements. Nearly all of the electrical power requirements are
determined by the characteristics of the homes that are eventually
constructed on the individual lots, particularly the extent to which they
incorporate solar water-heating units and other energy-saving devices.
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Since the design of the homes is not presently known, a more detailed
analysis of this subject cannot be made at this time.

11.0 IMPACTS ON PUBLIC FACILITIES AND SERVICES
11.1 Sc_hools

The Kawailoa Subdivision would be served by Hale'iwa Elementary
School for grades kindergarten through six and by Waialua intermediate
and High School for grades seven through twelve. According to the
State of Hawaii Department of Education, the proposed 19-lot Kawailoa
Subdivision "will have a negligible effect on student enrollment for
schools in the area." In quantitative terms, the Department estimated
that it would generate from two to six elementary schoo! students, or
from 0.4 to 1.1 percent of Hale'iwa Elementary School's projected enroll-
ment for the 1985-1990 period. The projected enrollment impact on
waialua Intermediate and High School was zera to four, or less than 0.4
percent of the total enrollment that is expected. Other figures supplied
by the Department of Education indicate that projected enroliment with
the proposed project would be at or below current (1981-82) levels. In
view of the above, no adverse impacts on schools are expected.

11.2 Health Care Facilities

Regular medical services are available at clinics and doctors!
offices in Waialua and Hale'iwa. A small private hospital is situated in
Kahuku, about eight miles to the northeast; Wahiawa General Hospital is
about 14 miles from the site and can meet residents' needs for acute-
care facilities.

11.3 Library Services

The nearest public library is situated in Waialua, about six miles
southwest of the project site. Operated by the State Department of
Education, it is classified as a regional library. Through the inter-
library loan system, users have access to any book in the State system.
The library can meet the needs of the project's residents without diffi-
culty.

11.4 Police Protection

Police service for the proposed subdivision would be provided
primarily by officers operating out of the District police .station in
Wahiawa. This district encompasses Mililani, Wahiawa, and the North
Shore. In a letter dated October 2, 1981, Police Chief Francis Keala
stated that the Department's only concern was that the entrance road
he situated as near to the Hale'iwa end of the parcel as possible in
order to avoid possibly hazardous movements of vehicles onto Kameha-
meha Highway near the curve by Waimea Bay. As can be seen from
Figure 1-4, this has been done.
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11.5 Fire Protection

Fire protection for the site is provided by the Honolulu Fire De-
partment. The Department's Sunset Beach Fire Station is situated on
Kamehameha Highway about 1.3 road miles north of the Kawailoa Subdi-
vision site. The response time was estimated by Fire Chief Melvin
- Nonaka (October 7, 1981) at three to four minutes. This makes it one
o of the better-protected areas on the North Shore. Supportive service

' wouid be provided by the Waialua Fire Station.

water for fire fighting wouid be provided by on-site fire hydrants
installed at the same time as the other subdivision improvements.
These hydrants would meet minimum standards specified by the Honolulu
Board of Water Supply (March 1977).

) W

e

In view of the provisions noted above, it appears that adequate
fire protection is available from existing facilities.

—J

11.6 Solid Waste Collection and Disposai

[, 4._....__1

Solid waste is expected to be generated by the eventual residents
of the subdivision at a rate of about 3.5 pounds per person per day,
or approximately 250 pounds per day for the entire project. The
refuse would be collected at curbside by the City and County of Hono-
lulu Department of Public Works (Octcber 8, 1981). Initially, refuse
would be disposed of at the Kawailoa sanitary landfill. It is expected
= that disposal would eventually be at a resource recovery facility located
in leeward O'ahu. No significant adverse impacts are expected.

)

11.7 Recreational Facilities

The proposed project would increase the resident population of the
North Shore by approximately 60 to 75 persons. As a result, use of
existing neighborhood recreational facilities would increase slightly.
The developer intends to make a cash payment to the City and County
pursuant to the Park Dedication Ordinance. This money may be used
to improve or expand public recreational facilities. In addition, a
private easement would be established along the edge of parcel 10 to
provide residents of the subdivision direct access to the shoreline (see
Figure 1-4).

3 )

3 4

Because of its natural beauty, wide beach, and other attributes,
Waimea Bay Beach Park has become one of the island's most popular
recreational areas. The belief that expansion of the park might one
day be desirable is reflected by the "Park" designation given a 10- to
15-acre coastal area southwest of the existing park on the old Detailed
Land Use Map (DLUM) of the area. The site of the proposed Kawailoa
Subdivision lies within the area designated for park use on that map.

= =

As a result of Waimea Bay Beach Park's popularity, its 84-stall
parking lot is unable to accommodate many of the park’s users. Conse-
quently, many recreationists must park along Kamehameha Highway and
i walk a considerable distance along the roadway's shoulder to reach the
p park. In recognition of this problem, the City and County of Honolulu
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Department of Parks and Recreation commissioned the consuiting firm of -

Urban Engineering Consultants, inc. to conduct a study of the feasi~
bility of expanding the parking facilities at the park. The study
report (dated January 3, 1979) identified three sites that could be
developed to provide additional parking (see Figure I111-8). One of
these, "Site A," includes the Kawailoa Subdivision site, as well as the

3.8-acre parcel adjoining it to the north and approximately 1.2 acres of .

land immediately to the south. "Site A" was estimated to have the
highest total cost of any of the alternatives, but it was also found to
have a number of offsetting advantages.

Because of the DLUM designation and the recommendation made in
the parking lot feasibility study, the following question was included in
the request for comments transmitted to the Department of Parks and
Recreation together with the EIS Preparation Notice/Environmental
Impact Assessment for the Kawailoa Subdivision project:

The old Detailed Land Use Map (DLUM) for the site desig-
nates the area for "Park" use. However, the existing County
- 2zoning is R-6 Residential. Does your Department
expect that the site of the proposed subdivision would be
acquired and/or used for park purposes within the foresee-
able future? If so, would you please describe the nature of
ygur ]plans for it? [Belt, Collins & Associates, September 25,
1981.

In addition, a meeting was held on October 21, 1981 with representa- -

tives of the Department to discuss the proposed subdivision as it re-
lated to any plans they might have for expansion of Waimea Bay Beach
Park. The Department aiso received a copy of the draft EIS for review
and comment.

No written response to our letter of September 25, 1981 was re-
ceived. However, at our October 21, 1982 meeting with staff of the
Department of Parks and Recreation, we were informed that the area
identified as "Site A" in the Urban Engineering Consultants, Inc.
report (January 3, 1978) was tentatively scheduled for acquisition
during the City's 1983-1984 fiscal year and that construction of a park-
ing Iot wouid be initiated as soon thereafter as funding permitted.
Oceanic Properties, Inc. expressed a willingness to enter discussions
immediately regarding the terms of acquisition, but was told that the
Department was unable to make any formal commitment concerning the
property at that time. In view of this, the developer indicated that it
would be necessary to continue with efforts to implement the proposed
19-lot subdivision. In response to a request for comments on the draft
ElS, the Department of Parks and Recreation wrote to the Department
of Land Utilization on June 10, 1982 indicating that they still plan to
acquire and develop the Kawailoa subdivision parcel but that owing "to
current fiscal shortages, it appears unlikely that the City will be able
to acquire this parcel in the immediate future."

If the proposed Kawailoa Subdivision is constructed as now pro-

posed, the option of using "Site A" to expand the number of parking
stalls available to users of Waimea Bay Beach Park wili be eliminated.
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Recreational use of the portion of "Site A" north of the proposed sub-
division will still be possible, however. "Site B" along the makai side
of Kamehameha Highway just north of the Waimea River, or "Site C"
mauka of the highway north of the river, could be used to provide the
desired number of parking stalls for the park.
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CHAPTER IV :
ALTERNATIVES TO THE PROPOSED ACTION

1.0 INTRODUCTION

Subpart E, Section 1:42.g. of the Environmental Quality Commis-
sion's Environmental Statement Regulations requires that: "Any known
alternatives for the action which could feasibly attain the objectives of
the action -- even though more costly -- shall be described and ex-
plained as to why they were rejected."

The intent of this requirement is fairly clear insofar as projects
initiated by public agencies are concerned. In contrast, its impiications
for projects initiated by private organizations, such as Oceanic Proper-
ties, inc., are not. Hence, before formulating alternatives to the
proposed project, it is first necessary to define two key phrases:
(i) "objectives of the action," and (ii) "feasibly attain.”

Oceanic Properties’ primary reason for undertaking the proposed
Kawailoa Subdivision project is its desire to earn a reasonable return on
its investment. This is its principal "objective' in pursuing the
project. Like any private enterprise, the company also pursues other
objectives, both financial and social In nature, in response to explicit
and implicit company policies.

As used in the EIS Regulations, the term "feasibly attain" means
practical or. capable of being successfully brought about. - Hence, for
an action to constitute a genuine alternative to the action now being
proposed, it must have a reasonable expectation of meeting the com-
pany's obligations to manage its shareholders' investments in such a
way as to achieve these objectives. In short, to constitute a viable
alternative, a proposed use must be profitable. (Clearly, there are
occasions when even the best alternative open to a company involves a
loss. However, no individual company can sustain itself for long by
engaging in unprofitable actions. Therefore, we have not treated this
situation as a viable alternative.)

2.0 ALTERNATIVES CONSIDERED BUT NOT EVALUATED IN DEPTH

As noted above, not all of the "actions" which could be hypothe-
sized with respect to the property are ones that could "feasibly attain
the objectives of the action," i.e., they would not provide the return
on investment or the financial security that is necessary. There are,
however, some alternatives which cannot be dismissed out of hand, and
these are discussed below.

2.1 Sale of the Property
Sale of the property to ancther party is always an option. How-
ever, in order to make this an attractive alternative to the owner, it

would be necessary to find a buyer willing to pay a price comparable to
its value if developed as a residential subdivision as now permitted by
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the site's R-8 zoning. With the possible exception of condemnation by
the County or State for park use, which is discussed later in this
chapter, it is almost certain that any buyer who would pay such a price
would expect to recoup the investment by developing the land for urban
use. Hence, while sale of the property represents an alternative to
Oceanic Properties, Ilnc., it would probably not lead to significantly
different uses or impacts than the current preposal. For this reason,
it has not been analyzed in depth for this report.

2.2 Alternative Types of Urban Development

Residential use is obviously not the only type of development
possible on urban-classified land. However, given the property's
location and other factors, the aiternatives -- industrial, resort, or
commercial uses -- do not appear to be practical:

o Its distance from other Industrial areas (with resulting high trans-
portation costs), its high visibility from the roadway, and its
proximity to Waimea Bay make industrial use of the site undesirable
from a public standpoint.

o The property's shoreline location and proximity to Waimea Bay give
it some potential for resort/vacation use, particularly if it were
developed in conjunction with the parcel adjoining it to the nerth
which is also owned by Castle & Cooke, inc. (Oceanic Properties,
Inc.'s parent company). However, it is too small to support a
first-class project of this nature. Moreover, existing public plans
make it unlikely that permission to do so would be granted. :

o Commercial use would require rezoning. Moreover, adequate
commercial facilities aiready exist in Hale'iwa making it unlikeiy
that commercial use would be financially viable.

2.3 Agricuitural Use

Agricultural or aquacuitural activities of some sort are technically
possible almost anywhere. However, the site's soils have been deter-
mined to be relatively unproductive. Hence, its value when put to this
use is extremely limited, a fact attested to by the absence of any
recorded commercial agricultural activities on it. Since there is no
reliable source for the large amounts of water needed for aquaculture,
this is not a feasible option either.

3.0 NO-PROJECT ALTERNATIVE

The "no-project” or "no-action alternative would allow the site to
remain in its present state. Vegetation changes would occur as a result
of natural succession, and surface archaeological remains would continue
to deteriorate. O'ahu residents would not benefit from the homes that
would be developed on the subdivided lots. Project-related changes in
such things as traffic volume, air quality, etc., could not occur, al-
though similar effects would probably be produced by the residential
units that would have to be constructed elsewhere on the island in
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order to insure an adequate housing supply. Because the property
currently incurs a tax liability while producing no income, the present
status is not economically viable over the long term.

4.0 RECREATIONAL USE

As discussed in Section 11.7 of Chapter 11, the site of the pro-
posed project is part of a ten-acre area that has been tentatively identi-
fied by the City and County of Honolulu Department of Parks and
Recreation for acquisition and development, principally as a parking
area supporting nearby Waimea Bay Beach Park. The parking area
would be virtually invisible from off-site, but in nearly ail other re-
spects its potential adverse impacts are equal to or exceed those pro-
jected for the Kawailoa Subdivision. For example:

o The amount of impermeable surface and stormwater runoff would be
significantly greater;

o Emissions of air pollutants and vehicle-related noise generation
would be higher;

o The number of persons brought into proximity 1o the ko'a and
other archaeological remains would be greatly increased;

o Because of the larger number of vehicles using the entrance road
to the parking lot, interference with through traffic would be more
‘likel__y than with the proposed subdivision; and

o The subdivision avoids the depressed area in the adjoining parcel

that floods during storms, whereas the parking lot extends into
this depression and might be subject to localized flooding.

5.0 "CLUSTER DEVELOPMENT" AND “PLANNED DEVELOPMENT"

ALTERNATIVES ‘

Before deciding to pursue the Kawailoa Subdivision project as now
proposed, Oceanic Properties, Inc. evaluated a number of different
development possibilities. Their analysis took into account several
interrelated factors, including:

o The net profit (i.e. sales income less land and development costs)
that would be. realized; ' -

o The amount of risk that would be involved;
o The amount of time that would be required for completion; and
o The cash-flow characteristics.

The results of Oceanic Properties' evaluation led it to the conclusion

that, while a conventional residential subdivision and sale of improved
lots as now proposed would not maximize the number of units that might
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be developed on the property or the gross sales value, it was the
alternative which would maximize benefits to the company. Moreover, it
was judged that it was clearly consistent with applicable public land use
regulations.

Before deciding to undertake the conventional R-6 subdivision now
proposed, Oceanic Properties, Inc. investigated the possibility of utiliz-
ing either the “Cluster Development" or "Planned Development-Housing"
(PD-H) provisions of the City and County of Honolulu's Comprehensive
Zoning Code. No change in the underlying zoning would be required
for these. In return for submitting to a prescribed review and ap-
proval process, designers are allowed more flexibility in laying out their
projects and, in some instances, a density bonus as well when compared

to the level that can be achieved in an ordinary subdivision. The’

Cluster Development and PD-H approaches allow better utllization of
sites that would otherwise be difficult to develop. They also permit the
concentration of structures within a site in order to preserve views, to
create more usable public open space, or to achieve other public objec-
tives.

Under the Cluster Development provisions of the CZC, Oceanic
Properties would be permitted to develop up to 39 single-family units.
This is twice as many as are now proposed. The PD-H section of the
CZC expresses the density limit as a floor area ratio (FAR) rather than
a lot size. Hence, it is not directly comparable. However, if we
assume that homes will have from 2,000 to 2,500 square feet of floor
area each, the FAR of 0.35 that is permitted in an R-6 zone would allow
28 to 35 units to be constructed in a PDH. Again, .this is significantly
more than are now proposed. However, in order to take advantage of
either the Cluster Development or PD-H provisions, Oceanic Properties
would have to develop detailed site and building plans for the project.
This, in turn, would require that the company either act as developer
of the units or secure an agreement with some other entity willing to
play this role. At this time, Oceanic does not believe that market
conditions warrant this; hence, its preference for a straight subdivision
and the sale of improved lots rather than house/lot packages.

Oceanic Properties' market analysis also indicates that the shoreline
jocation of the project will command a premium price and that house-
holds in this market desire and are able to pay for more land than the
minimum required by the regulations. Because of this, lots in the
proposed subdivision average about 50 percent larger than the 5,000~
square-foot minimum for R-6 zones. in order to take advantage of the
density bonus offered by the Cluster Development or the PD-H, the
average per-unit land area would need to be reduced. in the opinion
of Oceanic Properties, Inc., this would lower the net return from the
property.

Thus far our discussion has centered on the reasons why Oceanic
Properties, Inc. has chosen to attempt a conventional subdivision rather
than a Cluster Development or a PD-H. It is nevertheless appropriate
to consider whether or not these alternatives have attributes which,
while not improving the financial return to the developer, would result
in an improved project from the viewpoint of the general public. In
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order to do this, it is first necessary 10 identify those aspects of the
proposed project that are less than optimal in terms of their overall
effect. Once that has been accomplished it is possible to explore ways
in which these could be improved by altering the layout.

As indicated in Chapter 111 of this report, the proposed project is
expected to have few significant adverse impacts. Public facilities and
utility service are adequate, no significant biota would be disturbed,
and the impact on soils, air and water quality, and other natural sys-
tems would be quite |imited. Some archaeological sites would be dis-
turbed, but surveys and salvage conducted as part of the project could
recover important data before this occurs. Because of this, there are
only a few ways the general public might benefit from an alternative
development scheme under the Cluster Development or PD-H provisions
of the CZC. These are:

o improved protection for the ko'a on lot 11-A;
o The protection of project residents from highway noise;
o The improvement of views from Kamehameha Highway;

o The maintenance of existing views from Waimea Bay Beach Park;
and

o The avoidance of the Coastal High Hazard Area that encompasses
the portion of the site below 18 feet in elevation.

These are discussed below.
5.1 Protection of Ko'a
As it is now configured, a structure could be built within approxi-

mately 30 feet of the ko'a on lot 11-A, and the edge of lot 10 is only
ten feet from the nearest wall of the ko'a. The makai side of lot 11 is

" only slightly farther away, but in this instance there is also a low cliff

(about 20 feet in height) that offers protection to the ko'a.

The proposed subdivision layout allows sufficient room for a fence
around the ko'a, but there is no way that the feature could be subtly
screened from the surrounding lots. By utilizing the Cluster Develop-
ment or PD-H approach, it would be possible to enlarge the buffer zone
around the ko'a to the point where an effective vegetative screen might
be established around it. Such buffer wouid probably have to include
the knoll in lot 11 and most of lot 10 In order to be effective. Hence,
the developable area would be reduced by about ten percent. To offset
this, i.e. to maintain the same overall density, units elsewhere on the
site would have to be closer together.

As already noted in our discussion, the lots in the proposed
subdivision have purposely been made substantially larger than required
by the CZC in order to satisfy the desires of the expected market.
Because of this, Oceanic Properties, Inc. is reluctant to decrease the
average per-unit land area substantially. In view of this, the total
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number of units would probably be reduced from 19 to 17. This being
the case, the same objective of enlarging the buffer around the ko'a
could be achieved by simply dropping lots 10 and 11 from the subdivi-
sion and consolidating that land with lot 11-A, rather than building a
PD-H or Cluster Development. [t is worth noting that deletion of these
two lots would make the project invisible to users of Waimea Bay Beach
Park. '

5.2 Protection from Highway Noise

Because of this proximity to Kamehameha Highway, homes con-
structed on the mauka tier of lots (i.e. on lots 1, and 15 through 18)
would be subject to moderate traffic noise levels. The six-foot-high
java rock wall that is proposed would provide some attenuation of the
noise, especially on lot 18 where the building pad elevation is several
feet below the roadway grade. But it would not be of great assistance
to other residences, particularly if they should have two stories.

From the point of view of noise attenuation, a higher wall would be
desirable. However, in order to exceed six feet, it would be necessary
to obtain a variance from the Planning Commission.

Another means of reducing potential noise levels would be to
undertake a cluster development in which homes are placed farther from
the highway than is now proposed. This would result in increased
attenuation of highway noise because of the greater distance from noise
sources. The cluster development would also make the rock wail a more
effective noise barrier by dropping the homes below its top (due to the
sloping topography of the site). Specific designs would need to be

developed before the significance of such a layout adjustment could be

made. However, several negative side effects of such a change are
readily apparent. First, a 50-foot-wide buffer would consume at least a

. half acre of land. Moreover, it would necessitate a radically different

roadway layout that would make it impossible to develop an upper tier
of detached homes with good views over houses built on the coastal
portion of the parcel. Whether or not these penalties are outweighed
by the positive effects is conjectural.

5.3 Views from Kamehameha Highway

The visual impacts section of this report (Section 8.0 in Chapter
I11) shows that existing vegetation and topography preclude significant
mauka-makai views from Kamehameha Highway across the site at the
present time. In light of this, the only visual effect of the proposed
roadside wall would be to slightly alter the character of the area im=-
mediately adjacent to the highway. if one did wish to create a visual
corridor through the project it could be accomplished under either the
Cluster Development or PD-H provisions of the CZC. However, opening
up views from the highway by deieting the proposed wall would also
subject homes within the project to the noise and visual intrusion of the
highway.
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5.4 Views from Waimea Bay Beach Park

The only homes that would be visible from Waimea Bay Beach Park
are those situated on lots 10 and 11. |If these were eliminated and a
vegetative screen established in their place, the proposed project would
not be visible from the park. As noted previously, using the Cluster
Development or PD-H provisions of the zoning ordinance would not
result in a superior solution.

5.5 Avoidance of Coastal High Hazard Area

As noted in Section 4.1 of Chapter Iil, the portion of the property
below 18 feet in elevation is within the Coastal High Hazard Area identi-
fied on the U.S. Department of Housing and Urban Development, Flood
Insurance Agency's Flood Insurance Rate Map (FIRM) for the area. A
comparison of the projected height of the tsunami having a recurrence
interval of 100 years (18 feet above mean sea level) with the surveyed
ground elevation shows that the coastal tier of lots would be inundated
to a depth of from one to three feet. In order to comply with the flood
hazard district requirements of the Comprehensive Zoning Code (CZC),
the homes on these lots will have to be elevated above the flood level
and utilize foundations which securely anchor them against flotation,
collapse, or lateral movement due to the forces of the design flood.

Approximately 1.5 acres of the site fall within the Coastal High
Hazard Area. This is one-third of the entire site and nearly 45 per-
cent of the development area exclusive of roadways. If ail homes were
to be clustered outside of the high hazard area, the developable area
would be reduced by approximately that amount. Hence, homes would
need to be very tightly grouped on the upper portions of the site; to
accomplish this it might be necessary to change to attached units. In
the opinion of .Oceanic Properties, Inc. the net result would be to
significantly reduce the marketability of the units. It would also tend
to increase adverse impacts on views from the highway. If we presume
that compliance with the CZC and Building Code requirements will
provide adequate protection against flood damage, there seems to be no
overriding public interest served by totally eliminating deveiopment
within the Coastal High Hazard Area.
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CHAPTER V
LIST OF NECESSARY APPROVALS AND UNRESOLVED ISSUES

1.0 LiST OF NECESSARY APPROVALS

The following is a general list of approvals needed to complete the
development of the Kawailoa Subdivision. None of the permits listed
have been applied for yet. This is because the EIS must be accepted
before applying for a Special Management Area Use Permit (SMP), and
the SMP must be obtained before any other permits can be issued.

Further studies may be completed for submission with the applications

for the following permits and approvals.

Approval Needed

Special Management Area Use Permit
Subdivision Approval;
(1) Tentative Approval of
Preliminary Map
(2) Approval of Final Map
(3) Approval of Stamped Map

Grading Permit

Drainage Plan Approval

Water Connection Approval

Approval of Fire Hydrant
installation Pian

Street Construction, Signing,
Lighting and Pavement Markings

Electrical Connection Approval ‘
Telephone Connection Approval

Street Tree Plan

Park Dedication Ordinance Compliance
Approval of Private Sewage Disposal
Systems

National Flood Insurance Program
Conformance

Historic Sites Review

Approving Agency or Body

C&C Department of Land Utilization

C&C Department of Land Utiiization

C&C Department of Land Utilization
State Surveyor, Land Court

C&C Department of Land Utilization
C&C Department‘.of Public Works

C&C Department of Public Works
C&C Board of Water Supply

C&C Department of Transportation
Services

Hawaiian Electric Company .

Hawaiian Telephone Company

C&C Department of Parks and
Recreation

C&C Department of Transportation
Services

C&C Department of Parks and
Recreation

State Department of Health
C&C Board of Water Supply

C&C Department of Land Utilization

State Department of Land and
Natural Resources




e

Approval Needed Approving Agency or Body

permit to Perform Work within State State Department of Transportation
Highways
Street Names Cc&C Department of Land Utilization

Conditional Use Permit for
Construction Activities

State Department of Health

2.0 UNRESOLVED ISSUES

During the course of planning for the project, a conscientious
effort has been made to identify and provide for the mitigation of
adverse impacts that could result from development of Oceanic Proper-
ties' Kawailoa property. However, some potentially adverse impacts
remain. AS approval is sought for the pumerous permits identified
above, it is possible that public agencies may attach conditions to their
approval and that Oceanic Properties, Inc. may adjust its plans to abide
by these rather than abandon the project entirely. These *ynresolved
issues" are discussed below.

2.1 Archaeological work

In preparing its plans for the subject property, Oceanic Proper-
ties, Inc. has commissioned two archaeological surveys by the Bishop
Museum of the proposed subdivision site. Results of these investiga-
tions .indicate that the project would not significantly affect archaeo-
logical remains if sufficient archaeological salvage work is conducted
prior to construction and if an adequate buffer zone is left around the
fishing ko'a or heiau that straddles the northeastern boundary of the

property. Oceanic Properties, Inc. has not yet committed itself to

undertake this archaeological work. Instead it has taken the position
that no binding commitment should be made until the SMA permit appli-
cation is being processed and there is an opportunity for a public
hearing. Conditions attached to the SMA permit can assure that ade-
quate mitigation is provided.

2.2 Water Avallability

As noted in Section 10.1 of Chapter I, the Honolulu Board of
water Supply is not making any advance commitments for potable water
supply in the waialua District. Instead it is approving requests for
new water hook-ups on a case-by-case basis at the time construction
plans are submitted to it for review and approval. Moreover, it will
not review construction plans until after an SMA permit for the pro-
posed subdivision s issued. Because of this, no formal water supply
commitment for the proposed Kawailoa Subdivision can be obtained at
this time. However, Board approval must be. obtained before the final
subdivision approval is granted. This insures that the project will only
be implemented if it is first determined that it can be served adequately
by the Board's system.
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2.3 Park Use of the Site

The City and County of Honolulu, Department of Parks and Recre-
ation has expressed an interest in acquiring the project site and other
surrounding land for use as a parking lot for users of Waimea Bay
Beach Park. In view of this, a representative of Oceanic Properties,
tnc. met with Parks and Recreation staff members early in the planning
process to discuss the Department's plans for the property and to
determine whether or not any move to acquire it was imminent. The
response was that the Department was not in a position to make a
formal acquisition proposal at the present time. Because of this, the
company has proceeded with its development plans. The Department of
parks and Recreation is, of course, free to initiate negotiations on the
matter at any time, and there appears to be no reason why it could not
reach a decision on the matter prior to implementation of the company’s
plans.
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CHAPTER VI
ORGANIZATIONS AND PERSONS CONSULTED AND THOSE WHO
PARTICIPATED IN THE PREPARATION OF THIS EIS

1.0 CONSULTED PARTIES

The notice of availability of the EIS Preparation Notice (EISPN) for
the proposed Kawailoa Subdivision was published in the Environmental

uality Commission Bulletin on September 8, 1981. The agencies and
organizations below were sent copies of the EiSPN and asked to comment
on the project. Everyone who we belijeved might have an interest in
the project or who requested consujted Party status was included.

Federal! Agencies

U.S. Department of Agriculture, Soil Conserva_tion Service
U.S. Army Corps of Engineers
U.S. Department of the Interior, Fish and Wildlife Service

State Agencies

Department of Agriculture
Department of Education _
Department of Land and Natural Resources, Hisforic Sites Section
Department of Health

Department of Planning and Economic Development

Department of Transportation

Office of Environmental Quality Control

University of Hawai'i

Environmental Center
Office of Marine Programs
Water Resources Research Center
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i City_and County Agencies o
, - |
; Board of Water Supply I

: Department of General Planning
Department of Housing and Community Development {
Department of Land Utilization

o Department of Parks and Recreation F
; } *|

Department of Public Works
Department of Transportation Services
R Fire Department
\ | Police Department

7

Public Interest Groups

™3 )

American Lung Association

o Life of the Land ;";

- Outdoor Circle "J e

s Sierra Club i
-J

Community Associations

S Hale'iwa Community Association e

North Shore Neighborhood Board No. 27
Sunset Beach Community Association
Waialua Community Association

‘:‘:";
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Other ) I
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GMP Associates, inc.
Waimea Falls Park
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i 2.0 ORGANIZATIONS AND INDIVIDUALS WHO ASSISTED IN THE
\ PREPARATION OF THIS EIS

—-‘ The Environmental Impact Statement was prepared for Oceanic
Properties by Belt, Collins & Asscciates. The following individuals
were involved:

0l

B Belt, Collins & Associates
-~ Perry J. White - Project Manager and Principal Author

O ' Ann K. Yoklavich - contributor, Editor, Production Coordinator

b-: - -—l Thomas F. Nance - Wastewater Disposal Study

N Dan Jones - Graphic Artist

;\ , ‘__!

R Sub-ConsuItants/Sub-Contractors
.

T— ] - Bishop Museum, Department of Anthropology = Archaelogical Work
M Erin Hall and Margaret Elliott (Earthwatch) - Vegetation Survey
n The Out Basket - Word Processing

Logan White - Cover Design
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CHAPTER VII
COMMENTS AND RESPONSES DURING THE CONSULTATION PERIOD

The agencies and organizations listed in Chapter V! were all sent
copies of the Environmental !mpact Statement Preparation Notice (EISPN)
with a transmittal letter requesting comments. Copies of the EISPN and
the transmittal letters sent to these groups are reproduced along with
copies of comment letters received from consulted parties and copies of
our responses to them. Some agencies received individualized transmit-
ta! letters, requesting specified information relative to their agency's
activities and/or responsibilities. Letters to and from these agencies
are reproduced after the group of letters from and to the agencies and
organizations responding to the standard transmittal letter.

Standard Transmittal Letter Requesting Comments Vii-3
Environmental impact Statement preparation Notice Vil-4

AGENCIES AND ORGANIZATIONS RESPONDING TO STANDARD
TRANSMITTAL LETTER

Federal Agencies

U.s. Army Corps of Engineers Vii-8

State Agencies

Department of Health : viI-N
Department of Housing and Community Development - Vil-12
Department of Land and Natural Resources o - VIi-14

University of Hawai'i

Environmental Center | VII-16
water Resources Research Center . VII-18

City and County Agenices

Department of Transportation Services VII-18

V=1
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Public Interest Groups l :
. | . o
1 :
' : American Lung Association Vi1-20 ,7—? ;
" et |
Sierra Club vii-21

)

i Community Organizations

)

North Shore Neighborhcod Board No. 27 Vi-23

7

| AGENCIES SENT INDIVIDUALIZED TRANSMITTAL LETTER

-
-

. : " (Transmittal letters are reproduced before each comment and response
N pair.)

g

!
1
S .
e, E Federal Agencies
1
|
n

; U.S. Department of Agriculture, Soil Conservation Service Vil-24
i " U.S. Department of the Interior, Fish and Wildiife Service VIl-26

s T o R o

| E State_Agencies
[
]

Department of Agriculture Vil-28

Department of Education o | - VII-32 Y
' Department of Planning and Economic Development O VII-34 ~

Department of Transportation Vi1-37 0 K

City and County Agencies

¥

Board of Water Supply ' ViI-40 -
Department of General Planning Vii-44 1
Department of Land Utilization Vil-47
Department of Parks and Recreation* VIiI-50 E
Department of Public Works V=51 L
Fire Department Vii-54 E’ :
Police Department VII-57 |

—

£

*No response to transmittal letter received.
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Land and Hatural Reeources
and State Historic Preservation officer

In aktition, the devaleper is encouraged W take preservabion maisures at
the collapsod portions of tho wall, con-
area, anl placing a plapue at the site,

aite mo, 1195, such as restoring

addrenas,
structing a trail, landscaping tiw .
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