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EXECUTIVE SUMMARY

This Draft Environmental Impact Statement (Draft EIS} has been prepared to address the
potential environmental impacts of the proposed Manini'owali Residential
Community. It has been compiled to fulfill application requirements of the County of
Hawai'i Planning Department for a Gereral Plan Amendment and for a petition to be
filed with the State Land Use Commission for a change in land use designation from
Conservation District to Urban District.

This Executive Summary includes brief descriptions of the proposed project, beneficial
and adverse impacts, proposed mitigative measures and alternatives. The project’s
relationship to existing government policies and plans for the area is also discussed,
along with required permits and approvals.

Description of the P { Project

The proposed Manini'owali Residential Community is located about five miles north of
the Ke-ahole Airport on approximately 388 acres in the North Kona District of the Big
Island. The North Kona Development Group (NKDG), the applicant, is seeking the
necessary government approvals to develop a residential community of 900 to 1,100
single-family and condominium homes planned around an 18-hole golf course. Also
included in this development is a golf clubhouse, golf driving range, tennis center,
preservation areas and community park. The homes are intended to be sold for
between $500,000 to over $1 million to buyers in Hawai'i and other U.S. states as
primary or retirement homes, and to U.S. and foreign residents seeking a second home
in West Hawai'i.

The project site is located approximately 1,000 feet from the ocean shoreline, located
between the proposed Kaupulehu and Kuki'o (Hu'ehu'e Ranch) resort development
properties to the north and the State land at Awake'e to the south and to the west, along
the shore. Queen Ka'ahumanu Highway borders the property’s eastern boundary. The
project site was acquired from the State in a 1991 land exchange for a parcel on the coast
at Awake'e,

The site has generally gently to moderately sloping terrain formed by relatively recent
lava flows from 1801 and earlier. Pu'u Kuili at Awake'e is the dominant land form of
this portion of the coast. Another small cinder cone pu'u is located at the northern end
of the subject property. The land is not suitable for agricultural cultivation. Vegetation
is sparse, the majority of which is grassland composed of fountain grass with scattered
kiawe trees. The mauka portion of the site is largely barren ‘a‘a and pahoehoe flows. .

Construction of the project’s roads, utilities, golf course, and building sites will require
site disturbances such as clearing, grubbing, grading, and excavation. Building
construction will involve the wastewater treatment facility, golf clubhouse, tennis
center, maintenance building, and 900 to 1,100 residential units. Infrastructure

-1-
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requirements that will be constructed include: roadways; wastewater collection,
treatment, and disposal facilities; potable water and non-potable irrigation water supply
and distribution systems; and other utilities installations.

The proposed project will create both beneficial and adverse effects on the natural and
human environment. A detailed description of the existing environmental conditions
was prepared for each environmental factor, and this was used as a background to assess
potential benefits and adverse effects.

Beneficial [ l

There are a number of features associated with this project that will be beneficial to
residents of the Big Island, especially those in the West Hawai'i region. Anticipated
beneficial impacts of the proposed project are listed below.

1. A new semi-private golf course will be developed on the site which will include
periods for public use. The golf clubhouse complex will include a golf driving
range, practice putting green, landscaped gardens, swimming pool, locker rooms,
tennis courts, a convenience store, and parking facilities.

2 As a condition of the land exchange, upon development of the project, NKDG is
required to provide an improved access road to the State’s shoreline wilderness
park, and develop park facilities. As a result, more County residents will be able
to use the excellent Manini'owali Beach at Kua Bay for recreation.

3. Approximately 10 percent of the project site will remain unaffected as natural
areas to be contained within preservation areas. Preservation areas will be
protected from project development activities. Approximately, 65 percent of the
property will be natural and landscaped open space and outdoor recreational
uses.

4. Archaeological resources have been inventoried on the property, and significant
sites will be data recovered or preserved in accordance with DLNR-HFD and the
County. Al burials on the site will remain preserved in place.

5. Approximately 280 direct construction jobs will be created over the short-term
period between 1994 and 2006, and approximately another 390 indirect jobs will be
created over the same period.

6. Approximately 108 direct operational jobs will be created by time of anticipated
project completion in 2006.

7. Net annual fiscal benefits to the State government as a result of the project are
expected to be $3.4 million (1991 dollars) annually by 2006. Net annual fiscal
benefits to the County of Hawai'i are projected to be $5.5 million (1991 dollars)
annually by 2006.
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8. Job training will be provided for interested local residents for positions available
at the Manini'owali community’s golf course, clubhouse, tennis center, and
maintenance operations.

9. Affordable housing units will be provided off-site. The number and location of
the units will be determined in discussions with the State and County.

. -
-

Project development activities will involve the construction of the residences, golf
course, roadways, utilities, and support facilities. Short-term construction-related
impacts on the environment will be generated by the project, and mitigative measures
will be implemented to minimize these impacts.

Anticipated short-term adverse impacts and mitigative measures are listed below.

L. Soils will be disturbed for grading and excavation, and additional soil will be
imported for golf course turf and landscaping ground cover. Some soil erosion
will occur during construction but will be controlled on-site. An Erosion Control
and Sedimentation Plan for the construction will be prepared for the project,
which must be approved by the County of Hawai'i Department of Public Works.
Proposed mitigation will include soils management measures and drainage
controls that will minimize soil erosion and control it on-site.

2. Introduced wildlife species occurring in areas of the project site that will be cleared
for construction will be displaced temporarily to undisturbed areas. Landscape
plantings are expected to provide a permanent replacement habitat for some
wildlife types. Some native plant species which require less water will be among
the species of new landscape plantings.  Over 250 acres of the site will be either
undisturbed land, landscaped areas and golf course, all of which provide habitat
areas for wildlife.

3. Trucks and worker vehicles will create a short-term effect on traffic conditions on
local roadways, mainly Queen Ka'ahumanu Highway and its nearby intersections.
Mitigative measures that will be implemented to minimize short-term traffic
effects will include off-peak truck use of highways, and possibly staggered worker
start and finish times.

4. Noise will be generated by construction activities on the project site. Compliance
with existing State and County regulations will mitigate construction noise
generated by the project to acceptable levels. Rock removal by blasting may be
required, which will be accomplished with use of a blast mat to direct the
explosive energy into the rock, muffling the airborne pressure pulse and
controlling flying debris. The blast will be perceived as a muffled “thump” sound

-and should cause negligible vibration through ground structures located in the
vicinity.
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Air quality will be affected by the generation of fugitive dust, and construction
equipment and worker vehicle emissions. Dust conditions will be controlled by
frequent watering of roadways, and equipment will be maintained in proper
working order to minimize emissions.

Construction activities will be most visible at the entrance on the mauka section
of the project site, along the access roadway through the middle of the site. The
construction operations will be visible at several points, including the tennis
center, entrance features, some residences, portions of the golf course, and the
wastewater treatment facility. A 150-foot setback from the Queen Ka'ahumanu
Highway right-of-way is proposed, which will help buffer construction activities
from the highway. Views of the construction operations on the site will be
minimized by proper equipment and materials storage, minimized vegetation
clearing, expedient re-vegetation, and non-intrusive security lighting.

If the proposed project precedes construction of planned State improvements to
Queen Ka'ahumanu Highway, modifications to the highway will be made to
construct a temporary channelized intersection with the new project access road,
including traffic signals if required. Highway construction will be limited to off-
peak hours, and maintenance and protection of traffic will be undertaken
according to Hawai'i Department of Transportation requirements. If the State’s
highway improvements precede the proposed project's construction activities, an
unsignalized intersection to a frontage road is planned, and similar measures as
those described above would be undertaken to maintain and protect traffic.

Emergency medical facilities in Kealakekua, Kailua-Kona, or Waimea may
occasionally be utilized by sick or injured construction workers during the period

1994 to 2006.

Once the Manini'owali Residential Community is completely developed and full
operations are underway, some long-term adverse effects will have occurred or will
continue to occur. Mitigative measures have also been proposed to minimize the long-
term adverse effects of the project.

Anticipated long-term adverse impacts and proposed mitigative measures are listed
below.

1.

Grading of the most of the project site (315 to 325 acres) will affect most of the site’s
topography. Grading changes will only be undertaken where necessary and will be
coordinated with drainage control improvements. A County of Hawai'i Grading
Permit must be obtained prior to construction, and proposed grading changes will
be fully reviewed and approved. NKDG will preserve the small cinder cone on
the northern portion of the project site, some natural buffer areas, a historic trail
segment and burial sites. '
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Minor contributions of fertilizer constituents and pesticides will enter storm water
runoff generated on the project site. Detention basins, drywells, landscaped areas,
and golf course turf will collect this runoff during peak precipitation periods.
Fertilizers and pesticides (approved types) will be carefully controlled in amounts
applied following an Integrated Pest Management (IPM) program. No applications
will be made preceding or during high precipitation periods. A Certified Golf
Course Manager will supervise irrigation and maintenance activities. No impact
on ocean water quality or marine life is expected.

Minor concentrations of nitrates from treated wastewater effluent and fertilizer
and pesticides could enter groundwater through percolation of precipitation and
jrrigation water. Application of irrigation water, fertilizers, and pesticides will be
carefully controlled by a Certified Golf Course Manager to avoid over-application.
The installation of groundwater monitoring wells will be required to establish
baseline pre-project conditions and periodically assess groundwater quality to
detect potential degradation of the aquifer.

Pending permission from the State, approximately 1.09 mgd of non-potable water
(average daily demand) will be withdrawn from the brackish water aquifer and
utilized for both domestic purposes (after deslinization) and for irrigation
purposes. The Kiholo Aquifer has adequate excess capacity to supply this project
well within its maximum sustainable yield.

Approximately 315 to 325 acres of existing land will be cleared of vegetation in the
course of constructing the proposed development. Extensive landscaping will be
performed to re-establish vegetation across much of the area, including use of
native plant species.

Existing habitat for birds and other wildlife species will be affected over the 315 to
325 acres of cleared areas. Some wildlife species will leave these areas, and relocate
in adjacent open space areas within the project site, or neighboring sites, such as in
the State parkland to the south and west (makai). Landscape plantings will re-
establish some habitat areas in the golf course perimeter and other planted areas
around roadways and buildings.

Slight amounts of irrigation water and fertilizer nutrients and pesticides will be
introduced to the ocean through groundwater seepage underground. Restrictive
fertilizer and pesticides application rates, as well as special design features for on-
site containment, will minimize the effect of these chemicals on marine water
quality and marine ecology. A preliminary baseline survey of ocean water quality
has been made; additional water quality data will be collected along with ocean
current measurements. Periodic ongoing ocean water quality monitoring surveys
will be conducted at the anchialine pond near Manini'owali Beach and offshore to
assess actual water quality effects of the project.

There are 25 significant archaeological sites in the project area. Significant sites
will undergo archaeological data recovery or site preservation, in accordance with

-5-




10.

11,

12,

13.

14.

15.

MANINI'OWALI RESIDENTIAL COMMUNITY
eFinal Environmental Impact Statemente

DLNR-Historic Preservation Division and County recommendations Included
among the preserved sites is a portion of a trail which will connect with the
shoreline trail on State park property to the west, and will be open for public use.

If the proposed Manini'owali project precedes Queen Ka'ahumanu Highway
improvements, the project will create a temporary, new intersection to the
highway at the project access road. With or without the project, the highway at
this intersection is projected to operate under capacity (at Level-of-Service E)
during the AM and PM peak traffic hours. Turning/stacking lanes into, and from,
the project access road would be installed to minimize delays associated with
highway through-traffic. Eventually this project will be served by the expanded
Queen Ka'ahumanu Highway, which will terminate the use of the at-grade
intersection.

Noise will be generated by vehicles traveling to and from the project on local
roadways, and by the operation of the maintenance equipment.

Parts of the project will be visible from Queen Ka'ahumanu Highway and from
some areas along the shoreline. However, due to distance and the slope of the
land, the development will generally not be visible from Manini'owali Beach at
Kua Bay. Visible elements of the project will include: the project entrance, the
project access road, some residential structures and the peak of the clubhouse
roofline. Sensitive building design and landscaping will minimize the visibility
of structures, roadway features, and lighting from the areas mauka of the project.

The population increase associated with Manini'owali is approximately 2,200
persons (full-time and part-time residents), which will represent approximately
three percent of the region's population in 2006.

The project will create a maximum of seven tons per day of refuse for removal
and disposal by a private carting firm at an appropriate County landfill, or other
solid waste disposal facility. Property tax revenues generated by the project are
expected to alleviate any shortage in the waste disposal facilities capacity due to the
added demand caused by the project.

The area’s existing elementary, intermediate, and high schools are already at
capacity in student enrollment. According to State eduction officials, 135 school
children would be added to local schools by the project, creating an impact on the
capacity of area already over crowded schools.

Public services such as police and fire protection, emergency medical facilities, and
recreational facilities will be required by the project, but only a minor effect is
expected on these services. Property tax revenues generated by the project are
expected to cover any increase in operational costs caused by the project.
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Alternati e P { Frolec!

Three alternatives to the proposed project have been considered involving different
land use and development concepts. These alternatives include: the no-action
alternative; a 2,000-unit residential development; and a recreational alternative
including two 18-hole golf courses. Included below are brief discussions of each
alternative, selected associated impacts, and a comparison with the proposed project.

No Action Alternative: The no-action alternative would keep the project site in its
present undeveloped condition. No beneficial or adverse effects would be generated by
this alternative. The owner of the land would continue to pay property taxes for this
land without gaining any return on the initial investment or tax payments.
Archaeological sites on the property would probably continue to be vandalized. In terms
of environmental consequences, this alternative would create the least adverse and
beneficial effects of all alternatives considered. There would continue to be limited
public access to the site and the Kua Bay area.

Residential Subdivision Alternative: A residential subdivision could be developed
utilizing most of the site at the same density as the proposed development. This project
would result in twice as many homes (2,000) being built, as compared to the proposed
project, with corresponding increases for roads and utilities. Overall water demand
would be about the same as with the proposed project, but a larger portion would be for
potable water. There would be requirements for approximately twice the wastewater
collection, treatment, and disposal facilities to support the entire development, with
disposal by injection or other non-golf course method. Traffic generated by this
development would create an over-capacity condition during the afternoon peak traffic
hour at the project access road intersection to Queen Ka'ahumanu Highway. Air quality
would be slightly worse, but still within National and State EPA limits. Far fewer
employment opportunities would be generated. As with the proposed project, the
affordable housing requirement for this project would be satisfied on-site, with
approximately 1,200 units, or 60 percent of the total residential development. In
comparison to the proposed project, this alternative would create similar, or greater,
environmental impacts, but without the benefits of recreational facilities development.

36.Hole Golf Course Alternative: The recreational alternative would involve
development of two 18-hole golf courses, clubhouse, driving range, and a golf course
maintenance facility. Approximately 350 acres would be developed, and impacts to
topography and vegetation would be approximately the same as the proposed project.
More than twice as much irrigation water would be required to irrigate the additional
golf course area, with minimal potable water requirements. Overall water consumption
would be greater with this alternative. Vehicle traffic generated by the project would be
much less with this alternative. Use of fertilizers and pesticides would be greater overall
with two golf courses than with the proposed project. Noise levels of traffic would be
slightly less along Queen Ka'ahumanu Highway, and less air pollutants would be
generated. No housing would be created by the recreational alternative, and property tax
revenues would be about one-fifth of those generated by the proposed project. The
requirement for government services would also be appreciably less. In comparison to
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the proposed project, the environmental impacts of this alternative would be similar
and in some cases greater.

Relationship to Existing Policies and P!

This Draft EIS includes a detailed discussion of how the proposed project is generally
consistent with most existing State and County policies and plans for the area. Specific
measures are being taken to minimize project plans which contradict any of these
policies and plans. Plans and policies considered in this evaluation were:

1.  Hawai'i State Plan
Objectives and Policies, Priority Guidelines, and Functional Plans
2.  County of Hawai'i General Plan
3.  State of Hawai'i Coastal Zone Management Plan Program
4.  Special Management Area Rules and Regulations of the County of Hawai'i
5.  West Hawai'i Regional Plan (1989) and earlier regional plans

An extensive discussion of the project as compared to these policies and plans is
contained in Section 6.

Required Permits and Approvals

Several "discretionary" permits and approvals will be required to implement the
proposed project. These are as listed below with their refated agencies.

1 State Land Use District Boundary Amendment
From Conservation to Urban
Agency: State Land Use Commission

2. Conservation District Use Application (CDUA)
For subdivision of lands within a Conservation District
Agency: Board of Land and Natural Resources

3. County of Hawai'i General Plan/LUPAG Map Amendment
General Plar Land Use section: To include Manini'owali as an urban center
Land Use Pattern Allocation Guide (LUPAG) Map: From Conservation to Urban
Expansion
Agency: County Planning Department/County Council

4. Zoning District Change
From Open to a Zoning Designation to be determined which allows medium
density residential and golf course development
Agency: County Planning Department/County Council

5. Special Management Area (SMA) Use Permit
Agency: County Planning Commission
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6. New Water Source Development
Agency: State Department of Land and Natural Resources/Water Commission

7. Numerous other permits and approvals will be required from the State and the
County. These actions are generally ministerial in nature; however, each is
important in the overall success of the project.

Some of the permits at the State level include:

* Department of Health Wastewater treatment facility
* Department of Transportation Entrance from Queen Ka'ahumanu
Highway

County of Hawai'i approvals include:

* Planning Department Subdivision and plan approvals
¢ Department of Water Supply Water source and distribution system
® Department of Public Works Building and grading permits

-9.
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Section 1 provides an

including location, ownership, and land use of surrounding properties.

1.0 INTRODUCTION

introduction and background of the proposed development,

Detailed

descriptions of the project are further described in the following sections.

11 DEVELOPMENT SUMMARY

Applicant/Land Owner:

Property Location:

Tax Map Key (TMK):
Land Area:
Existing Land Use

Existing Land Use:

Proposed Land Uses:

Proposed Changes to
the Hawai'i County
General Plan:

Proposed Change to the
State Land Use District:

EIS Accepting Agency:

North Kona Development Group

North Kona Judicial District,
Manini'owali/Kuki'o 2 Ahupua’‘a.

County of Hawai'i,

Division 3, Zone 7, Section 2, Plat 04, Parcel por. 17
388.057 acres

State Land Use District: Conservation-

General Subzone (97%) and Resource Subzone (3%)

County General Plan/LUPAG: Conservation/Open Area
County Zoning: Open

Special Management Area: Entire Site

Shoreline Setback: Property boundary is located approximately
1,000 feet mauka of the shoreline.

Vacant, with no physical improvements except portion of a
dirt road accessed from Queen Ka'ahumanu Highway.
Road leads to Kua Bay and is accessible to four-wheel drive
vehicles.

Low- and medium-density residential subdivision of
between 900 to 1,100 dwelling units in a mix of
approximately 700 single-family and 300 multi-family
residences, 18-hole golf course and clubhouse, tennis
facility, and Supporting infrastructure.

Requested changes to the General Plan:

1) Amend the General Plan Land Use section (p, 81) to
include Manini'owali/Kuki'o 2 as an urban center, and

2) Amend the LUPAG Map from the existing designation of
Conservation to Urban Expansion.

Reclassification of 388.057 acres from the Conservation
District to the Urban District.

County of Hawai'i Planning Department

-10-
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12 LOCATION

The subject property of Manini'owali/Kuki'o 2°, owned by the Applicant, the North
Kona Development Group (NKDG), is situated in the North Kona Judicial District on
the island of Hawai'i (Figure 1). The North Kona District lies on the western coast of the
island, within the larger region known as West Hawai'i (Figure 2). The district's
northern boundary is at Anaeho'omalu Bay and its southern boundary is at Kealakekua
Bay. The inland boundaries of the district are defined by the land masses of Mauna Loa
and Hualalai. The North Kona Judicial District includes Census Tracts 215 (Kailua-
Kona) and 216 (the remainder of the district). Kailua-Kona, the second largest town in
Hawai'i County, is the primary commercial center of the region. Secondary urban
centers are found in the communities of Holualoa, Honalo, Kainaliu, Keauhou and
Kalaoa.

The NKDG property of Manini'owali (TMK: 7-2-04: por. 17) is bounded by the Queen
Ka'ahumanu Highway to the east, State lands to the south and west, and the urban areas
of Kuki'o 1 and Kaupulehu to the north (Figure 3). The site is approximately four miles
north of Ke-ahole Airport, and located makai of the Queen Ka'ahumanu Highway.

The property is located approximately 1,000 feet mauka of the shoreline which includes
the sandy Manini'owali Beach at Kua Bay. To the south of the property is Pu'u Kuili, a
natural landmark which rises above the general coastal landscape and is visible from the
north and south approaches of the Highway.

13 BACKGROUND

NKDG acquired the 388-acre Manini'owali parcel in April 1991 through exchange with
the State of Hawai'i pursuant to Section 171-50, Hawai'i Revised Statutes. An
Environmental Assessment was filed with the State Department of Land and Natural
Resources (DLNR) in October 1990 addressing the details of the exchange (NKDG,
October 1990). The subject Manini'owali parcel of 388 acres, formerly owned by the State
of Hawai'i, was exchanged for the adjacent land to the south at Awake'e totaling 333.817
acres, formerly owned by NKDG (Figure 4). The State's acquisition of Awake’e, while
retaining the shoreline at Manini'owali, consolidates their ownership of coastal lands in
this area, and furthers their goal of developing a regional shoreline wilderness park
along the North Kona coast from Keahole to Kua Bay. In turn, NKDG has acquired
property adjacent to the Urban District lands of Kuki'o 1 and Kaupulehu where there is
existing resort development and approved resort projects in various stages of
implementation.

" The ahupua‘a known as Manini'owali/Kuki'o 2, extends over many miles from the coast to the
crest of Hualalai. Most of the land, except for the subject 388.057 acres owned by the North Kona
Development Group, is owned by the State of Hawai'i. In this document, reference to Manini'owali
generally identifies NKDG lands. The State’s portions are identified as such, or as wilderness
park land. Additionally,the Manini'owali parcel includes a portion of land known as Kuki'o 2. For
the purposes of this document, the subject parcel is generally referred to as Manini'owali.
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The Board of Land and Natural Resources (BLNR) approved the NKDG's land exchange
proposal subject to numerous conditions, Many of the conditions have been
incorporated into the conveyance deed as perpetual easements and covenants. As part
of the land exchange process, the makai boundary of the land was set at 1,000 feet from
the shoreline. These are briefly summarized as follows:

1. Within the privately owned Manini'owali parcel, in a 400 feet wide zone mauka of
and along the seaward boundary line of Kuki'o 2/Marini'owali containing
approximately 53.037 acres, the construction and placement of any buildings or
structures is prohibited. The 400 feet wide zone may be used for golf course

2 The entire privately owned parcel of Kuki'o 2/Manini'owali shall be restricted to
residential, residential-commercial, condominium and apartment, golf course, golf
course clubhouse, tennis center, and/or other similar ancillary uses, upon
obtaining all the applicable State and County approvals and permits, The
development of a hotel or apartment offering time-sharing shall be prohibited,

3. Any portion of the designated landmark of Pu'u Kuili that is found to be within
the exchange parcel, and the smaller unnamed pu‘u located at the Kuki'o end of
the land shall be preserved.

Kuki'o 2/Manini'owali parcel. The location of the easement shall be determined
by park planning, final archaeology work, and land use planning. If an access
acceptable to the Chairperson is provided off-site, this easement shall be
extinguished with the approval of the BLNR.

5. In the event the proposed project is developed, the landowner shall construct a
Public roadway from Queen Ka'ahumanu Highway to the Kua Bay area and public

County approvals and permits [for the permitted uses]. The roadway and
improvements may be considered in satisfying all or part of any such requirements
which may be imposed by the State Land Use Commission and/or the County of
Hawaij'i.

In the event that the State constructs the public access roadway and the park
facilities, and the improvements satisfy any of the public access requirements
which may be imposed by the State Land Use Commission and/or the County of
Hawai'i, the landowner shall reimburse the State for the full cost of the roadway
and park facilities in an amount not to exceed the maximum sum of $2,500,000,

-16-
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6. In the event that NKDG develops a water system at the private Kuki'o 2/
Manini'owali parcel, the State shall have the right to connect to the water system.

1.4 OWNERSHIP AND DESCRIPTION OF THE PROPERTY

The project site is owned by the North Kona Development Group (NKDG), a Hawai'l
Corporation. NKDG is affiliated with Davidson Communities, an award-winning San
Diego, California residential - developer. NKDG acquired the property in May 1991
through a land exchange with the State of Hawai'i (described in the previous section).
NKDG proposes to develop a low and medium-density residential community and
recreational amenities, including a golf course, club house, tennis center and supporting
infrastructure.

The project site is currently vacant except for a portion of an unimproved dirt road
extending mauka-makai from Queen Ka'ahumanu Highway leading to the Kua Bay
area. This road is normaily passable only by four-wheel drive vehicles.

The project area consists of 388 acres of open land situated approximately five miles
north of Ke-ahole Airport. The site is roughly rectangular in shape and located
approximately 1,000 feet from the shoreline. The entire site is covered with lava and
slopes gently from approximately 60 feet above mean sea level (msl) to 250 feet msl at
the border of Queen Ka'ahumanu Highway, about 3,600 feet inland. Natural features on
the property include a small unnamed pu'u (elevation 160 feet above msl) at the
northern end of the site and vegetation consisting of kiawe thickets and fountain grass
on approximately half of the property. The subject property is presently described as
TMK: 7-2-04: por. 17.

1.5 SURROUNDING LAND USES

The site is surrounded on all sides by land. Listed below are the surrounding land uses
and owners starting from the east.

e Across Queen Ka'ahumanu Highway to the east (mauka of the NKDG property), is
the mauka portion of the Manini'owali/Kuki'o 2 ahupua‘a. This land rises near to
the summit of Hualalai. It is owned by the State of Hawai'i (TMK: 7-2-04: por. 17)
This land is currently vacant, and designated State Conservation near the highway.

e The parcel to the south of the NKDG property is a portion of the Awake'e ghupua’‘a
(TMK: 7-2-04: 3 and por. 17) owned by the State of Hawai'i and a portion of the newly
acquired Awake'e land previously owned by NKDG (TMK: 7-2-04: 3). It is presently
vacant but the State‘s plan is to integrate these two Awake'e parcels into a regional
shoreline wilderness park. These lands are designated State Conservation.

e To the west of the NKDG property (makai) is a 1,000 feet strip of coastal lands of the
Manini'owali/Kuki'o 2 ahupua’a. The State currently owns 123 of the 132 acres.

-17-
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Nine acres located at Kua Bay are owned by private landowners. The State has
initiated condemnation proceedings to acquire these small parcels. When the
acquisition is complete this coastal strip will become a key area within the shoreline
regional park. All of these lands are designated State Conservation.

e To the north of the NKDG property is the Urban-designated resort areas of Kuki'o 1,
Kona Village and Kaupulehu. The adjacent property, Kuki'o 1 (IMK: 7-2-04: 05),
owned by Hu'ehu'e Ranch has received approval for a resort development which
will include hotel, resort residential condominium, and golf course uses. The resort
development will also extend to the Hu'ehu'e property located mauka of Queen
Ka'ahumanu Highway. The mauka and makei Hu'ehu'e lands at Kuki'o, the Kona
Village resort and a portion of the Kaupulehu lands are classified within the State

Urban District.

1.6 PURPOSE AND CONTENTS OF THE ENVIRONMENTAL IMPACT STATEMENT

This Final Environmental Impact Statement (FinalEIS) has been prepared to identify
and evaluate the existing conditions and potential impacts of the development of the

. Manini'owali Residential Community on the natural and human environment. The

Final EIS is required as part of an application to the County of Hawaili, General Plan
Amendment. This document is being filed with the County of Hawai'i Planning
Department and with the State Office of Environmental Quality Control (OEQC).

This report is presented in nine sections. Section 1 contains this introduction. Section 2
describes the NKDG development proposal. Section 3 lists the land use and zoning
controls applicable to the property. The environmental, social, and economic
characteristics of the proposed development are presented in Section 4, including
existing conditions, potential impacts, and mitigative measures. Alternatives to the
residential/golf course community are described in Section 5. A review of the
appropriate existing State and County policies and plans is contained in Section 6.
Section 7 summarizes issues not resolved to date in the planning and review of the
proposed project. Section 8 lists the individuals, organizations, and governmental
agencies which have been contacted in the preliminary planning process, lists
individuals who have been involved in the preparation of this report, and provides
copies of comment Jetters. Section 9 includes copies of the consultant reports referenced
in the text (Appendices A-O) which have been used in the writing of this document.

In addition to the General Plan Amendment Petition, the EIS process is being completed
to partially satisfy the requirements for several additional approvals, including: a State
Land Use District Boundary Amendment, a County of Hawai'i Special Management
Area Use Permit, and a County of Hawai'i Change of Zone Application.

-18-
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2.0 PROJECT DESCRIPTION

This section presents a discussion of the proposed Manini'owali Residential
Community project, including elements of the Master Plan. Also discussed in this
section are construction activities, infrastructure, a preliminary development timetable,
preservation of archaeological and natural features, and public access to the shoreline.

21 MASTER PLAN DEVELOPMENT GOALS

The overall goal of this project is to develop a residential community with recreational
amenities of a golf course and tennis facility on the 388-acres site. The various land use
elements of the Master Plan, as shown in Figure 5, include 900 to 1,100 single and multi-
family residential units, 18-hole golf course, clubhouse, driving range, tennis facility,
hiking trails, and open space preserve/buffer areas. Table 1 includes the approximate
areas of each land use element included in this conceptual land use plan.

Infrastructure facilities to support the development include the internal circulation
roadway network, a wastewater treatment and disposal system, a potable water supply
and fire protection system, a non-potable water irrigation system and other utilities
systems.

The Master Plan also delineates the preservation commitments of natural and
archaeological resources on the site including a small cinder cone (pu‘u), historic trail,
and burials. Under direction from DLNR and the Hawai'i Island Burial Council, the
location of these burials will not be shown on maps included in the EIS. A 150-foot
wide buffer zone will be established along the mauka boundary of the site at Queen
Ka'ahumanu Highway. .

Additionally, as required by the terms of the land exchange with the State of Hawat'i,
Should the project proceed as planned, NKDG will provide continued and improved
access to Kua Bay and provide park improvements at the State-owned coastal portion of
the Manini'owali ahupua‘a. A brief description of each element of the Master Plan is
presented below.

2.1.1 Residential Component
This project proposes a low- to medium-density development of 900 to 1,100 residential
units in a housing mix which will include single and multi-family units covering

approximately 134 acres (including landscaped areas). Three types of units are planned:
single-family residences, single-family attached, and condominium units.

2.1.2 Golf Course

Approximately 170 acres of the site will be used to create an 18-hole golf course and
surrounding landscaped areas. The golf course will be a recreational amenity to the

-19-
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TABLE 1

CONCEPTUAL MASTER PLAN
LAND USES AND APPROXIMATE AREA

EFACILITIES AFPPROXIMATE AREAS (ACRES)
Golf Course 170 @
Residential 134
Facilities
Golf Course Maintenance Facility 3
Driving Range 7
Clubhouse 5
Tennis Center 2
Wastewater Treatment 15
Park 2
Subtotal 20.5
Entrance 2
Roads
40' Internal Road (Right-of-way) 19
60’ Park Access Road (Right-of-way) - 5
Subtotal 19.5
Preserve/Constraint Areas
Cinder cone (small pu'u) preserve 10
Highway setback 14.5
Open Land/Landscaped Buffer Zones 14
Historic preserve 15
Subtotal 40.0
Total Land Area 388

Includes approximately 86 acres of turfed
and natural land area.

Play areas and 84 acres of surrounding landscaped
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members of this new community, and will also provide an open space area adjacent to
most homes. The golf course will weave through the site with residential frontage
along its entire length. Parts of five golf holes are located within the 400 feet-wide “no
structures zone”, as described in Section 1.3.

The Master Plan (Figure 5) shows the preliminary layout for the golf course. Portions of
the golf course will be constructed following a target golf design to minimize disturbance
of natural areas. The golf course will have views of the ocean and mountains, as well as
the natural terrain of the lava fields. Ponds will be constructed as water features on
several holes, and will serve aesthetic and storm water runoff control purposes, and

may also provide for some of the irrigation water storage.

2.1.3 Clubhouse

Associated with the golf course will be a five-acre clubhouse area. The clubhouse will
include a restaurant, snack bar, office, locker rooms, a kitchen, and a pro-shop. Other
small commercial uses may be proposed at the clubhouse, such as a small convenience
store to serve the local residents. A practice putting green, swimming pool, tennis
courts, landscaped gardens, and parking area will also be provided.

214 Driving Range

A golf driving range will be constructed within the golf course, covering approximately
seven acres. The driving range will contain 15 to 25 tee positions and a small manager‘s
office.

2.1.5 Golf Course Maintenance Area

The golf course maintenance area will contain a building to house maintenance
equipment and offices for the maintenance staff. The maintenance area will utilize
approximately three acres of the site, located adjacent to the golf course. The site for this
facility has not been defined in the current conceptual plan. The maintenance building
will also contain the raw materials for course maintenance, including sand and
chemicals. This building will be designed according to standards required for proper
chemical storage and usage.

21.6 Tennis Facility
The tennis facility will include tennis courts, a tennis clubhouse including locker rooms,
pool, exercise room and other support facilities. This facility will cover approximately

two acres, including landscaping and parking. The tennis area is planned to be located
near the project entrace at Queen Ka'ahumanu Highway.

2,17 Entrance and Circulation Roadway Network

Access to the Manini'owali Residential Community will be via a new roadway
extending makai from Queen Ka'ahumanu Highway. Figure 5 shows the proposed
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entrance location and circulation roadway network. The circulation roadway system is
planned to provide access for residents and visitors using the recreationa] amenities at
the site. The roadways will be Privately owned and maintained by a property owners
association. Internal roadways will likely include a bicycle lane.

2.1.8 Wastewater Treatment Facility

Wastewater will be generated at the project by the residences, the clubhouse, and the
tennis facility. An on-site wastewater treatment facility is planned to be located near the
northwestern corner of the property on an, approximately, 1.5 acre site. This facility will
be constructed by NKDG at their own cost. A wastewater collection system will be
installed primarily along the proposed circulation roadway system, and will be
connected to all buildings where wastewater will be generated. Gravity sewers and force
mains will be used, as topography requires, to convey wastewater to a wastewater
treatment facility. Activated sludge treatment process is proposed for this facility,

2.1.9 Potable Water System

NKDG is supplying its residential community with a dual system of potable and non-
potable brackish water for residential use and irrigation, respectively. The propased
development plan calls for brackish water to be pumped from beneath State lands at
approximately 600 feet above mean sea level (Figure 6). NKDG will be requesting
permission for use of State lands in the mauka section of Manini'owali for water source
development. With the use of a desalinization system, the water pumped will be able to
satisfy the total water demand of the Manini'owali Residential Community (Table 2),

Figure 7 illustrates the components and operation of the water system. The water will
be stored at the source in a primary water tank, Pipes will transmit the water over State

the community, ultimately becoming wastewater. The RO process will also produce an
equal quantity of by-product water, which will be used for irrigation. Once approvals are
received, it is anticipated that NKDG will also supply potable water to the State’s future
park at Kua Bay,

2110 Non-Potable (Irrigation) Water System

Irrigation water will be required to maintain the golf course turf and landscaped areas.
Nor-potable water for irrigation includes brackish water, by-product water from the RO
desalinization process, and treated wastewater effluent. By-product water will be
combined with non-desalinated brackish water in suitable proportions to maintain
water quality integrity, and use this for irrigation. To minimize the project’s demand for
water, the wastewater will also be treated and then recycled for use in golf course
irrigation. However, the treated wastewater effluent will be mixed with brackish and by-
product water and used only for irrigation of the golf course and community landscaped
areas, and not on residential lawns and landscaping vegetation,
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TABLE 2

PROJECTED POTABLE AND NON-POTABLE WATER DEMAND

POTABLE AVERAGE DAILY DEMAND MAXIMUM DAILY DEMAND
WATERUSE — GAL/UNIT _(GPD)I) —GAL/UNIT (GPD)
1,000 Housing Units 400(2) 400,000 600 600,000

1 Golf Club House 20,000 30,000

and Tennis Center

1 Golf Maintenance Center 10,000 15,000

1 Sewage Treatment Plant 600 900

TOTAL POTABLE WATER DEMAND 430,600 645,900

NON-POTABLE

WATER USE GAL/UNIT _ (GPD)

1,000 Housing Units 300 300,000

Golf Course (86 acres turf) 4,800 446,000
and Driving Range (7 acres),

Landscaping (40 acres) 4,800 192,000

3 Water Features 1,200 3,600

1 Sewage Treatment Plant 5,400 __5,400

TOTAL NON-POTABLE 947,000

WATER DEMAND

TREATED EFFLUENT -291,200

(RECYCLED POTABLE WATER)

R.O. BY-PRODUCT WATER -430,600

ADJUSTED TOTAL NON-POTABLE ' 225,600
WATER DEMAND

TOTAL AVERAGE DAILY DEMAND

(1) gpd = gallons per day
(2) County of Hawaii DWS standard

AVERAGE DAILY DEMAND MAXIMUM DAILY DEMAND

—GAL/UNIT (GPD)

450 450,000
7200 670,000
7200 288,000
1,800 5,400
8,100 8100

1,421,500
1,086,800(3)

(3) Average daily water demand from brackish well field

SOURCE: Waimea Water Services (October 1991)
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2111 Drainage Facilities

Grading of the golf course will include creation of retention and detention areas through
which storm water runoff will be routed. Some of these areas will serve as temporary
detention and sedimentation basins during construction, while others will be designed
as permanent water features within the golf course layout. Some of the ponds will serve
both as aesthetic features as well as retention areas for storm water runoff. Drainage of
runoff will be accommodated on-site through a system of drywells installed throughout
the development.

2.112 Solid Waste Disposal

Debris generated during construction, will either be utilized on-site or trucked off-site,
Solid waste generated by the project (during and after construction) will be collected by a
private collection company and disposed of at the nearest. County of Hawai'i sanitary
landfill. It is estimated that up to seven tons per day (tpd) of refuse may be generated by
the various components of this project upon completion and full occupancy.

2.1.13 Other Utilities

Utility lines will be installed underground throughout the project.  Electricity,
communication, and cable television conduits will be installed along the proposed
access and circulation roadways.

22 CONSTRUCTION ACTIVITIES

Construction activities at the project will involve vegetation clearing, grading (cut and
fill), excavation, rock drilling and blasting, construction of buildings and roadways, and
planting and landscaping. A brief description of each element is provided below.

221 Vegetation Clearing and Grubbing

The project site is typical of other undeveloped West Hawai'i coastal areas. The open
landscape is generally barren lava fields with pockets of kiawe thickets. Fountain grass,
an introduced species, has become estabished in many areas of the site. No other tree
species or mature trees occur at the project site,

Clearing of grasses and some kigwe trees will be required over most of the site to create
buildable areas for the construction of all the project elements described in Section 2.1.
Within the 388-acre project site, some sections will be completely cleared, while other
sections will be selectively cleared or retained as buffers and natural area transition
zones. There will be approximately 12 acres remaining essentially uncleared within the
preservation areas at the cinder cone and a burial site preserve area (includes some
landscaping). Efforts will also be made to preserve some of the kizwe thickets, especially
in open space areas.
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Complete clearing and grubbing will occur over approximately 315 to 325 acres to
accommodate construction of the project features. Extensive vegetation clearing will be
required for the roadways, wastewater treatment facility, golf clubhouse, golf course
maintenance facility, golf driving range, and the tennis center. Selective clearing is
possible for some portions of the golf course and residential areas. Impacts to existing
vegetation and topography are discussed in Section 4,

222 Grading (Cut and Fill)

Site grading will be required in most areas to accommodate the construction of the
project design elements, described in Section 2.1. Earthwork on-site will grade the land
to allow for structures and roadways to be constructed. Extensive grading will be
required to complete the golf course. Fill will be placed in some areas, and lava rock will
be removed (cut) in other areas to allow construction to progress. Most, if not all,
excavated materials will be retained on-site to minimize the quantity of earthwork
materials that will be transported off-site.

Topsoil will be imported to the site by truck to add soil cover over approximately 86
acres for golf course turf. Additional topsoil will be placed in landscaped areas
surrounding the common areas and homes.

223 Excavations

Excavations for roadways, building foundations, irrigation water storage reservoirs,
piping, and utility trenches will be required to complete the project. Utility installations
will mainly occur along the circulation roadway system. Additional excavation work
will be necessary along and across Queen Ka'ahumanu Highway to connect proposed
utilities to the existing distribution systems. Materials excavated for the trenches and
foundations is expected to be reused on-site.

224 Rock Removal

The project site is ‘a'z and pahoehoe lava. To enable the construction of the access road
from the highway into the makai parcel and the roadway system, some drilling and
blasting is expected to be required for rock removal. Other development features,
including the golf course, residential development and support facilities will also
require some rock removal. Rock debris will be utilized on-site and not transported off-
site for disposal.

2.2.5 Construction of Buildings and Roadways

Roadway development will require clearing, grading, road bed construction, drainage
facilities installation, paving, lighting and other safety provisions. Building lots and
multi-family housing sites will require grading and excavation for development of
building pads, drainage facilities, landscaping and utilities installation.
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22,6 Planting and Landscaping

Extensive landscape plantings will be incorporated in most sections of the project.
Landscaping will make up a large percentage of the residential areas and golf course, as
well as around the common facilities. The golf course and clubhouse will be landscaped
extensively with ornamental and native plants suitable for the North Kona
environment and designed to frame the course features and enhance the aesthetic
beauty of the completed course. The access roadway and all common areas will receive
special attention by the landscape architect. The entrance area will be tastefully designed
with native and ornamental plantings to complement the Queen Ka'ahumanu
Highway corridor. The landscaping design will also utilize xeriscape water conservation
principles.

23 MARKET DEMAND

The market demand for new market-priced residential homes and a semi-private golf
course at this project has been documented through a Market Assessment prepared for
this project by John Zapotocky (October 1991, Appendix A). Information from the
Market Assessment for each of the major proposed development elements is given
below.

2.3.1 Residential Component

Development of 900 to 1,100 single and multi-family units is proposed by NKDG. The
homes will all be constructed by the landowner, North Kona Development Group, in
association with Davidson Communities of San Diego, California. In addition to
housing units which will be built on-site, NKDG will satisfy State and County affordable
housing requirements. The number and location of affordable residential units have yet
to be determined.

Although the Big Island as a whole generally has an adequate housing supply according
to the Comprehensive Housing Market Analysis (San Francisco Housing and Urban
Development Office, 1987), the West Hawai'i area and employment centers of North
Kona and South Kohala districts specifically have a housing shortage. Future demand
for housing is expected to be affected by existing shortages, population growth, future
household sizes, desired vacancy factors, and housing affordability. The demand for
housing units in West Hawai'i is estimated at approximately 1,475 units per year. There
is a demand for approximately 500 resort units per year and permanent residential use of
approximately 975 units per year. The demand for affordable units is approximately 680
units per year, or 49 percent of total housing unit demand, and 72 percent of permanent
resident unit demand. :

NKDG estimates an annual absorption of at least 100 units per year at this development,
commencing in 1996. This demand presently exists and could expand depending on the
progress of the Kaupulehu and Kuki'o Resorts. A much faster overall absorption is
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possible, and even, likely due to the broad array of housing choices to be offered by
NKDG and neighboring resorts, and the existing pent-up demand.

The proposed project intends to tap the residential, second home, and retirement
markets which eventually cluster around maturing resort communities. It also
anticipates targeting a broader spectrum of the market for residential, second home, and
retirement markets than resort developments planned in the Kaupulehu/Kona
Village/Kuki'o Resort Node. The developer will differentiate itself from other Kona
and Kohala developments by emphasizing its larger unit size, while also offering makai
orientation, truly residential accommodations, and the highest priority golf access.

Based on market mixes achieved at other comparable developments, and on the
characteristics of the site and the proposed development, the market for the homes is
expected to be composed principally of older families. The projected buyer markets
include: 1) Hawai'i and other western U.S. residents seeking a primary home in West
Hawai'i; 2) Hawai'i and other U.S. residents seeking a retirement home; and 3) other
U.S. or foreign residents seeking a second home. The primary residents are expected
comprise about 75 percent of the households; secondary (“second home”) residents will
comprise approximately 25 percent. A substantial segment of the buyers will be attracted
by the project's golf course and other recreational amenities. The homes are anticipated
to be priced between $500,000 and $1,000,000.

Of the 900 to 1,100 residential units planned, approximately 70 percent will be single-
family homes and 30 percent will be multi-family homes. The single-family residences
will be built at low-to-medium densities in two different ranges. Approximately 15
percent of the units will be built in the lowest density range of three to five residential
units per acre. These units will vary from about 2,500 to 4,500 square feet, and average
about 3,000 square feet in gross floor area. About 55 percent of the units will be built at a
density of six to eight units per acre. These units range from two to four bedrooms in
size (three bedroom units predominating) and will average about 2,300 square feet in
floorarea. The multi-family homes are expected to be about 1,750 square feet in size.

As an indicator of the acceptability of a residential development like this community,
low density condominium developments fronting golf courses offered at Mauna Lani,
Waikoloa, and Keauhou have been well received, While other new communities will
offer golf course-oriented resort or residential units, none has the the unique
combination of location and amenities as will the Manini'owali Residential
Community.

The Manini'owali Residential Community expects to capture between 10 to 20 percent of
the resort home market, assuming competition is limited to the projects forecast for the
resort nodes in the West Hawai'i Regional Plan #2005 development scenario.” The
project also has the potential to capture 10 to 20 percent of the $500,000 plus residential
home market. Combined, the Manini'owali Residential Community has the potential
to deliver 55 to 110 units per year.
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23.2 Golf Course

An 18-hole daily fee, championship golf course is being proposed at this Pproject to be
integrated with, and enhancing, the residential areas at this project. The golf course
would be ready for Play by sometime in 1996.

NKDG estimates that the Manini'owali Residential Community is likely to supply
38,000 rounds annually at build-out, based upon the community’s likely demographic
makeup. Other resident play is estimated at approximately 7,000 rounds annually,
comprised primarily of reduced-fee kama‘aina play. Demand from other resorts in the

‘West Hawai'i area,: including the overflow demand from the Kaupulehu/Kona

Village /Kuki'o Resort community, is estimated at approximately another 7,000 rounds,

Based upon alternative projected growth scenarios of from zero to five percent
population and visitor growth rates, it is estimated that the County of Hawai'i has a
demand for 14 to 50 additional golf courses, The County's unmet golf demand is also
indicated by observations that existing courses are operating at maximum or

built due to problems with financing, physical constraints of site development, and
obtaining government permit approvals.

The South Kohala, North Kona, and South Kona regions are expected to account for the
bulk of the residential development and visitor facility expansion through the year 2010,
Growth in golf demand is expected to continue not only because of increased population
growth, but also due to the increasing Ppopularity of the sport.

The demand for golf at the Manini'owali Residential Community is assured due to
three factors: 1) its location within the high growth Kona region; 2) proximity to the
target market of this residential community, whose home owners are likely to be high
frequency golfers; and 3) jts location adjacent to the Kaupulehu/Kona Village/Kuki'o
Resort Node.

24 PRESERVATION OF NATURAL AND ARCHAEOLOGICAL FEATURES

The most significant archaeological resources on the site will be preserved, including a
historic trail segment, burials, and a small small cinder cone (pu‘u) located on the
northern portion of the property. Details of the archaeological findings and potential
impacts are presented in Section 4.10.  As landowner, NKDG intends to provide
stewardship, protection, and Preservation measures to assure respect in the treatment of
the on-site burials. A landscaped buffer area and a wider construction buffer will be
established surrounding the burial site, Details of the permanent buffer and
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construction buffer will be defined by the DLNR with recommendations from the
Hawai'i Island Burial Council, and the County.

A cultural resources management plan is being formulated by Aki Sinoto Consulting
(formerly with the Sishop Museum) to address data recovery, mitigation and
preservation plans for the historic sites uncovered in the reconnaissance survey. Some
of the sites not being preserved will be examined more closely and documented per the
Department of Land and Natural Resources (DLNR) administrative regulations. These
sites will be selected on the basis of research potential and frequency of occurrence.
NKDG is workig with the proper authorities to establish mitigation plans.

25 PUBLIC ACCESS TO THE SHORELINE

Public access from Queen Ka'ahumanu Highway to the shoreline at Manini'owali will
continue to be provided along the existing jeep trail until a superior access is provided.
This roadway traverses the NKDG propeérty and leads to an area close to Kua Bay, and is
normally accessible only by 4-wheel drive vehicles. BLNR conditions to the land
exchange require NKDG to construct a public roadway from Queen Ka'ahumanu
Highway to the Kua Bay area and new proposed public park facilities upon development
of the subject parcel.. This is contingent on NKDG obtaining all applicable State and
County approvals for the propesed development. The NKDG proposed route for the
shoreline access, as shown in Figure 5, follows part of an existing jeep road on State land
at Awake's, passing north of Pu'u Kuili, and extending along the southern boundary of
the NKDG property; then turning north towards Kua Bay, The route proposed by
NKDG will need to be approved by the appropriate State and County agencies.

26 DEVELOPMENT TIMETABLE

The current schedule anticipates that all approvals for development will be in place to
allow construction to begin in 1993 to 1994. Construction of the golf course, the first
increment of homes, clubhouse, tennis facility, and supporting infrastructure could be
completed by 1995 to 1996. All homes are anticipated to be completed over the following
10-year period, ending approximately in 2005 to 2006, when full occupancy is expected.

27 APPROXIMATE INFRASTRUCTURE COSTS

Order of magnitude estimates of costs for infrastructure development at the proposed
project are shown in Table 3. Total infrastructure costs are anticipated at $47 million
(1991 dollars), including contingency costs. Estimates include both off-site and on-site
infrastructure development and grading. The water system costs include trench
excavation and piping to bring brackish water from the proposed well field and reservoir
on State land at the 600 feet elevation makai to the project site, crossing Queen
Ka'ahumanu Highway. Also reflected is the cost to import fill material and topsoil for
golf course and residential landscaping, as well as for landscaping at the project entrance,
and at appropriate facilities (i.e, clubhouse, driving range, park, and the perimeters of
the tennis center, maintenance facility, and wastewater treatment plant).
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TABLE 3

ORDER OF MAGNITUDE INFRASTRUCTURE COSTS

(1991 DOLLARS)

L POTABLE WATER SYSTEM
Control Building , Reservoir, Site Improvements
and Salt Water Reverse Osmosis Desalinization
plant (650,000 gpd), and Water Main

2. NON-POTABLE WATER SYSTEM
Development of 6 wells @ 420,000 each,
Control Building , Site Improvements,
Reservoir, and Water Mains

3. WASTEWATER
Sewage Treatment Plant Appurtenances

4. STORMWATER DRAINAGE
Pipes , Dry Wells, and and Appurtenances

5. GRADING/CLEARING/EXCVATION/EARTHWORK
Clearing ,Grubbing, Trench Excavation,
and Topsoil Borrow Material

6. ROADWAYS
Major Roads and Park Access Road

7. OFF-SITE ELECTRICAL
_ Electrical Substation, 12 KV Distribution, and
Telephone Feeder

$5,330,000

$3,200,000

$3,955,000

$1,653,000

$9,189,000

$7,104,000

$950,000

8. ELECTRICAL ON-SiTE (MAJOR ROADWAYS/INFRASTRUCTURE)

Electrical Service and distribution controls for
Major Roadway, Sewer Pump Station, and
Wastewater Treatment Plant
SUBTOTAL
20% CONTINGENCY
TOTAL COSTS

SOURCE: Park Engineering (October 1991)
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3.0 LAND USE AND ZONING CONTROLS

This section includes a description of the existing State and County land use and zoning
designations for the project area. Changes in land use classification and zoning required
to implement the proposed project are described, as well as other required approvals.

31 STATE OF HAWAI'l
3.1.1 Conservation District Use Permit

A Conservation District Use Application (CDUA) for the subdivision of the newly
acquired exchange land will be filed with the Board of Land and Natural Resources
(BLNR). Pursuant to Chapter 343, subdivisions of lands in the Conservation District
require approval of a CDUA. The TMK parcel number of this property may be changed
when the request is granted.

3.1.2 State Land Use Boundary Amendment

Most of the 388.057 acres project site is located within the State Conservation District,
General Subzone. A small portion of the coastal area is located within the Resource
Subzone. NKDG will be requesting the State Land Use Commission for reclassification
of the entire project site from the Conservation District to the Urban District. A State
Land Use District map which includes the NKDG property and the surrounding
properties is shown in Figure 8.

32 COUNTY OF HAWAI'I
3.2.1 General Plan/LUPAG Map Amendment

NKDG is requesting the following changes to the County of Hawai'i General Plan and
Land Use Pattern Allocation Guide (LUPAG) Map: 1) Amend the General Plan Land
Use section (p. 81) to include Manini'owali/Kuki'o 2 as an urban center, and 2) amend
the LUPAG Map from the existing designation of Conservation to Urban Expansion.

Specifically, the application will request the appropriate changes to the General Plan
document to include the residential units and golf course/clubhouse and other
recreational amenities at the 388-acre site and the LUPAG Map (Figure 9) from the
existing designation of Conservation to Urban Expansion designation.

3.2.2 Zoning
A Change of Zone request will be made subject to obtaining approval of the General

Plan and Land Use Boundary Amendments. The subject parcel lies within the zoning
district designated as Open. The Applicant will pursue a zoning change to accommodate
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the low- and medium-density residential development and the recreational amenities
of the golf course, clubhouse, and tennis facility. The specific zoning district
designations to be requested will be determined later in the planning process.

3.2.3 Special Management Area Use Permit

The border of the Special Management Area extends along Queen Ka'ahumanu
Highway in the area of the project. The entire project site is within the Special
Management Area and will require County of Hawai'i approval of a Special
Management Area Use Permit.

3.24 New Water Source Development

Development of a new water source to serve the proposed project will require approval
from the State Department of Land and Natural Resources and the Water Commission.

NKDG prposes to establish a brackish water well system on State land, as described in
Section 2.1.9.

33  OTHER REQUIRED APPROVALS

Numerous other permits and approvals will be required from the State and the County.
These actions are generally ministerial in nature; however, each is important in the
overall success of the project.

State of Hawai'i approvals include:

. Department of Health Approval of a wastewater treatment facility

and irrigation with treated effluent

. Department of Transportation Approval for highway entrance from Queen
Ka'ahumanu Highway

County of Hawai'i approvals include:
. Planning Department Subdivision and plan approvals

. Department of Water Supply Water source and distribution system
approvals

. Department of Public Works Building and grading permits
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4.0 DESCRIPTION OF THE ENVIRONMENTAL SETTING,
ANTICIPATED IMPACTS AND MITIGATIVE MEASURES

This section presents background information on the existing human and natural
environment. Utilizing this background, the proposed project is evaluated for its
potential to generate significant environmental impacts. Impact discussions, where
appropriate, are divided into short-term construction-related impacts, and long-term
operations-related impacts. Mitigative measures, which are planned to be implemented
to minimize the potential short-term and long-term impacts, are also discussed in this

section.

Technical consultant studies have been prepared to analyze the existing environmental
conditions and the potential impacts on the environment caused by the proposed
project. Findings from these reports are summarized in this section; the full texts of
these consultant studies are presented in a companion Volume II.

41 CLIMATE
A. Existing Conditi

The project site is located inland from the coastal area of the North Kona coast. The
climate is semi-tropical and semi-arid. Average annual precipitation in this area is 17
inches. Average annual temperature is 78 degrees F, with an average high temperature
of 83 degrees F and an average low of 67 degrees F. Rainfall increases with elevation
from the coastal area, with a high rainfall belt located between the 1,200 and 3,000 feet
elevations on the leeward slopes of Hualalai and Mauna Loa.

The large land masses of Mauna Loa, Mauna Kea, and Hualalai generally shelter the
North Kona coast from the predominant northeasterly trade wind system affecting the
Hawaiian Islands. Winds follow a typical pattern of on-shore winds (westerly and
southwesterly) in the morning and early afternoon. Cloud banks often form along the
higher elevation slopes during the day, and off-shore breezes occur in the late afternoon
and evening. Typical wind velocities range from 3 to 14 knots. Relative humidity
generally ranges between 71 to 77 percent the year round.

B. Anticipated Impacts and Mitigative Measures

Design of the proposed project will be typical for a semi-arid, tropical climate. The
proposed project will have no affect on climatic conditions and no mitigative measures

are required.
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42 TOPOGRAPHY
A. Existing Condi

The parcel is located on the western slope of Hualalai, a dormant shield-type volcano
(summit elevation 8,271 feet). The Keahole Point area was formed by progressive
layering of prehistoric lava flows from Hualalai. The lavas are primarily pahoehoe with
thicknesses varying from six inches to 100 feet. Lava layers are very porous and contain
numerous lava tubes, cracks and fissures. Anchialine ponds, common to West Hawai'i,
are found near the southern coastal border of the adjacent Awake'e and Makalawena
ahupuaa’s, and one pond is located adjacent to Kua Bay at Manini'owali. There are no

anchialine ponds on the project site.

The topography of the project site is gently to moderately sloping. The significant
topographic feature includes a small pu‘u or cinder cone, at the northern end of the
property. This pu'u will be preserved in its natural condition as required by the BLNR
conditions of the land exchange. Average slopes at the development site are five to
seven percent, with elevations ranging from 60 to 250 feet above mean sea level (msl).
The southern property line is near the foot of Pu'u Kuili, a large cinder cone located on
Awake'e, which reaches an elevation of 342 feet above msl. The average slope from
Queen Ka'ahumanu Highway to the makai boundary of the Manini'owali parcel is five
to six percent.

B. Anticipated Impacts

Construction activities of the project will require mass grading which will have a long-
term unavoidable impact on the topography. As much as possible, the project will be
designed to minimize major changes to topography. As discussed in Section 2.2.1 and
2.2.2, clearing and grading will occur on approximately 315 to 325 acres to prepare the
lands for construction of the project features. Development of the golf course, roadways,
and building sites will require fine grading to establish level building surfaces. Rock
removal will also be required in some locations. Cut material from grading will be
retained on the project site. The amounts of cut and fill will be balanced in the grading
plan to minimize the need to import fill. Soils will be imported to the site to allow
establishment of the golf course and project landscaping.

C. Mitigative Measures

Several mitigative measures, as listed below, will be implemented to minimize impacts
on topography.

Project Design: The location of land uses in the master plan and siting of facilities will
avoid changes in topography as much as possible. The site’s natural slopes and features
will be respected to minimize grading requirements.

Grading Ordinance Compliance: All grading operations will be conducted in a manner
which will ensure full compliance with dust, erosion and sedimentation control
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standards and guidelines of the Hawai'i County Code. A grading permit must be
obtained from the County to modify the topography of the site. The grading plans for
the site are reviewed and approved in this process.

43 SOIL TYPES AND AGRICULTURAL CAPABILITY

A. Existing Conditions

The soil types for the area have been mapped as part of the US. Department of
Agriculture, Soil Conservation Service (1972) soil survey for the State of Hawaj'i, Four
soil types occur on Manini'owal;, These include pahoehoe lava flows (rLW), cinder land
(rCL), rock land (rRO), and ‘2’z lava flows (rLV). The predominant soil types of the land
are ‘a’a lava flows and rock Jand (Figure 10). There are generally few sections of the site
which have soil depths exceeding a few inches. These soil areas are able to support a few
species of dry land grasses and trees,

largely to pasture or range, woodland, or wildlife habitat. The subject parcel is lava rock
and generally unsuitable for agricultural uses.

Two other land classification systems are used to rate the agricultural potential of soils
in Hawai'i on a scale ranging from A (best) to E (poorest). The University of Hawai'i
Land Survey Bureau (1972) classifies the soils of the property as category E soils, which
indicates they are not suited for agricultural uses. The State of Hawai'i Department of
Agriculture has also mapped Agricultural Lands of Importance to the State of Hawai'i
(ALISH). The site does not contain soils rated as “prime”, “unique”, or “other
important” agricultural lands, as defined for ALISH.

B. Anticipated Impacts

The development of this project will have no impact on commercial agriculture since
hone presently exists, nor is likely to ever exist given the semi-arid climatic conditions
and sparse pockets of soil,

features. Of this development area, approximately 10 percent of the site will remain as
natural buffer at edges of the golf course and between some residential areas and golf
course. The cinder cone pu'u, the highway setback area, and specified archaeological
sites are preserved within this area.
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Clearing and grubbing activities on approximately 315 to 325 acres during construction
will temporarily disturb the soil retention values of the existing vegetation and expose
the soils to erosional forces. Some wind erosion of soils could occur without a proper
watering program. Precipitation events will also cause some erosion of soils over
disturbed areas of the land.

C. Mitigative M

The impact of construction activities and long-term operations on soils will be mitigated
by several measures, as listed below:

Construction Erosion Control: Construction activities will follow strict erosion control

‘measures as specified in the following:

a. Hawaii County Code, Chapter 10, Erosion and Sedimentation Control;
b. State Department of Health, Section 401 Water Quality Standards and Guidelines

c. U.S. Soil Conservation Survey Erosion and Sediment Control Guide for Hawai'i,
(1968).

Prior to any grading a permit application will be submitted to the County of Hawai’i,
Department of Public Works; erosion and sedimentation control measures as specified
in the regulations cited above will be addressed. Erosion control measures may include,
but are not limited to, the use of temporary sedimentation ponds, cut-off ditches and
temporary ground cover.

Watering and Landscaping: In particular, a construction area watering program will be
implemented to minimize soil loss through fugitive dust particulate emission levels
from construction sites and roadways. Other control measures include good
housekeeping on the job-site, and pavement or landscaping of bare soil areas as quickly
as possible.

Landscaping and Long-Term Erosion Control: Landscaping will be established
throughout it's grounds, and establish control over existing erosion areas on steeper
slopes. This continuous, long-term management of the property will reduce erosion
from existing conditions.

4.4 DRAINAGE AND RUNOFF WATER QUALITY

This section presents a discussion of the existing drainage conditions and storm runoff

. water quality. Potential impacts of the proposed project on drainage and runoff water

quality are discussed in three technical consultant reports. These reports were prepared
to address storm runoff water quality, as well as runoff water quality relating to
landscaping and the use of fertilizers and pesticide application to golf course turf and
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residential landscaping. Mitigative measures are proposed to be implemented which
will minimize both drainage and runoff water quality impacts.

4.4.1 DRAINAGE CONDITIONS

Drainage conditions within the project site, and potential project impacts on drainage,
were evaluated by Park Engineering (October 1991). The full engineering report is
included in Appendix A; the drainage findings are summarized below.

A. Existing Conditi

Rainfall in the area is light - approximately 17 inches annually - and groundwater
recharge is restricted to seasonal storms or through higher elevation precipitation on the
upper slopes of Hualalai.

Due to the high permeability of the site’s volcanic soil and geologic subsurface, there is
very rapid storm water drainage into the lava layers, and runoff is essentially non-
existent. The existing soil type would be classified as Class A by the U.S. Soil
Conservation Service, meaning that it has the highest water intake rate. The incident
precipitation travels briefly over land as sheet flow before it percolates into the soil to
become groundwater. There is no surface runoff to the ocean from the project site.
Estimated runoff volumes for existing conditions are listed in Table 4. Groundwater
eventually finds its way downslope to the only major surface water body in proximity to
the site, the Pacific Ocean, located approximately 1,000 feet from the makai property
boundary.

The only drainage improvements near the site are those located along Queen
Ka'ahumanu Highway. Three drainage culverts connect the mauka portion of
Manini'owali with the NKDG lands makai of the Highway are shown in Figure 5.

B. Anticipated Impacts

Pending final site planning and engineering design, the proposed project will involve
clearing, grubbing and grading of about 315 to 325 acres of the property.

In the-areas to be developed, soil and foundation materials will be added to the graded
ground surface as required for development of the residential and golf course, roadways
and landscaping. New drainage patterns will direct stormwater runoff through grass
swales and detention basins, and eventually to the many drywells located throughout
the project site. There are no stream channels that could be medified and none will be
created. The natural slopes and vegetation of the preservation areas which include the
small pu‘u at the northern portion of the site will not be affected by construction.

Although the overall developed soil conditions will have a lower water intake than the
present Class A condition, there will be no effect on off-site drainage conditions as a
result of the project. Incremental storm water runoff over and above natural runoff

conditions is planned to be collected and discharged to drywells located throughout the
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T TABLE 4
STORM WATER RUNOFF VOLUMES
- STORM CHARACTERISTICS 'HYDRAULIC (acre ft/event)
* Duration (hr) RIGr)®  Amount (in) 1991 2006  Increase®®

1 1 1.00 00 15 15

_ 1 5 150 00 32 32

1 10 175 00 44 44

1 25 2.00 00 58 58

1 50 225 00 74 74

1 100 250 00 5.1 9.1

24 1 275 00 11.0 110

24 5 400 0.1 24 23

24 10 5.00 19 33.8 319

24 25 6.00 57 46.9 42

24 50 6.75 97 57.5 47.8

24 100 7.40 13.8 672 53.4

(1) RI = Recurrence Interval
(2) Year of Full Development
(3) Increased hydraulic volumes are controlled on-site as discussed in Section 4.4.1.B

3 €3 £33 E3 873 ) o

SOURCE: Gordon L. Dugan (June 1991)
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project site. Overland storm water drainage from the site onto adjacent land will be
similar to or less than existing conditions. No runoff from the site will reach the ocean.

The proposed development will increase the quantity of peak runoff generated to
various degrees, depending on storm conditions. Changes in land surface types will be
made by the construction of impervious surfaces such as roads and buildings. Dugan
(1991) estimated existing and post development runoff volumes, for use in evaluating
runoff water quality. As shown in Table 4, the total volume of storm water runoff
generated under full development conditions for the one-year, one-hour duration
storm is predicted to be 1.5 acre-feet, whereas, there is presently none. Near the extreme
in severity of runcff conditions, a 100-year storm of 24 hour duration will cause the on-
site runoff to increase five times - from 13.2 to 67.2 acre-ft. The incremental difference,
however, is 53.4 acre-ft. This increase in runoff volume will be accommodated by on-
site drainage facilities, thus, eliminating surface runoff impacts on adjoining lands or

the ocean.

The runoff values presented (acre-ft./event) represent a volume of water and should
not be confused with peak discharge rates, which represent the maximum volume of
storm water runoff discharge per unit of time (e.g. cubic feet per second or million
gallons per day). Peak discharge rates are required for engineering design of proposed
drainage facilities and ascertaining the capacity of existing facilities, while total runoff
provides a more realistic estimate of potential impact on water quality. Peak discharge
rates will be calculated for the engineering design of grading and drainage plans for the
golf course, residential development, and other areas to be altered for construction of the
project’s facilities. These rates will be calculated using County of Hawai'i drainage
standards, and cannot exceed current peak discharge rates for this land.

C. Mitigative Measures

Several measures will be implemented to insure the public safety and environmental
integrity at on-site and off-site areas with respect to runoff volume and off-site flow.
These measures are discussed as follows.

Drywells: Most of the projected increase in runoff will result from the development of
homes, roadways, parking areas and other impervious surfaces. For many of the
residential lots, and for major roadway sections, storm runoff can be routed through the
golf course and landscaped areas to dampen the runoff rate.

The principles followed in developing the storm water runoff plan for this project are
comparable to other West Hawai'i development projects. Storm water runoff will be
primarily directed to specially constructed, on-site drywells, or drain-pits, at numerous
locations throughout the development area. Dry wells which will vary in sizes from
four to eight feet in diameter and two to four feet in height will be installed at low spots
on the project site within grassed and paved surface areas. Collected runoff water will
recharge the groundwater table beneath the site through openings pitched at a 45°
angles. This design allows the runoff to be discharged through more ground surface
area for infiltration. These drywells will be designed for a storage capacity equal to the
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runoff volume generated by a 10-year storm as required by the County. This will ensure
that the maximum flow rates of surface runoff departing the site will be similar to, or

less than, the existing rates.

Erosion Controls: Increases in constituent suspended sediment loads in runoff could
result from construction activities, especially if a significant storm occurs during the
interim period between exposed and stabilized soil conditions. To limit these potential
increases, strict soil erosion control measures will be adhered to. With the existing high
infiltrative soil/rock conditions of the project site, this is of lesser concern than with
most similar project developments in Hawai'i that have higher rainfall and soil
conditions permitting less infiltration. Erosion and sedimentation control standards
and guidelines will be in conformance with the Hawaii County Code, Chapter 10,

Erosion and Sedimentation Control. ’

4.42 STORM RUNOFF WATER QUALITY
A. Existing Conditi

As explained in Section 4.4.1 above, there are presently no surface water bodies and no
intermittent streams on the project site. The only major surface water body in proximity
to the site is the Pacific Ocean, located approximately 1,000 feet from the makai property
boundary. A small anchialine pond exists on a privately-owned parcel surrounded by
the adjacent State land just mauka of the beach at Kua Bay. Neither the pond nor the
ocean presently receives surface water runoff from the project site. Marine resources
and ocean water quality are discussed in Section 4.6, which relates indirectly to the
surface runoff water quality on the site.

B. Anticipated Impacts

Potential impacts to surface water quality on-site and off, include both short-term,
construction-related effects and long-term, operations-related effects. The proposed
residential community, including the golf course, will not generate surface runoff that
will reach the ocean. Runoff flowing from the NKDG site onto adjoining lands will be
at rates comparable to or less than existing conditions.

Short-term construction-related effects on runoff water quality include erosion and
suspended sediment due to construction area runoff. The site will be cleared of
vegetation over approximately 315 to 325 acres. This clearing operation, and subsequent
grading for site development, will create exposed soil areas that could be eroded by storm
water runoff without the implementation of soils management measures during
construction. Soils on cleared areas will be stabilized (as required) by temporary
vegetation or other measures prior to the clearing of new areas.

Long-term operational activities also will not create surface water quality effects. Surface
runoff will enter groundwater, which ultimately drains into the ocean. Potential
impacts on groundwater quality are discussed in Section 4.5. Potential impacts on ocean
water quality are discussed in Section 4.6. Activities which may create the most

-46-



MANINTI'OWALI RESIDENTIAL COMMUNITY
*Final Environmental Impact Statemente

environmental concerns with regard to surface water quality and quantity include the
application of pesticides and fertilizers, and irrigation disposal of treated effluent. These
concerns are addressed below.

Fertilizer and Pesticides Application Impacts on Runoff: The development and
maintenance of the golf course will require application of fertilizers to supply essential
nutrients to turf grasses and ornamental plants. Pesticides will also be required to
control the associated weed, disease and insect pests that affect grasses and plants.
Pesticide applications will be carefully controlled through implementation of an
Integrated Pest Management (IPM) program, which is discussed more fully later in this
section. These chemicals will be applied to the greens, tees, and fairways on the golf
course, and infrequently on the roughs. Maintenance of landscaping in residential areas
will also require infrequent application of small amounts of fertilizers and pesticides.

The potential for surface water quality effects that may result from fertilizer and
pesticide application was evaluated in technical studies by Dugan (June 1991) (fertilizer
and suspended sediment only) in Appendix C, and Murdoch and Green (July 1991) in
Appendix D. Their findings are summarized below.

Fertilizers may be subject to movement from the application point by runoff during
high intensity storms, or by movement toward groundwater. The primary fertilizer
elements of concern for possible transport in runoff are nitrogen and phosphorus. The
constituent changes anticipated for nitrogen, phosphorus and suspended solids in storm
water runoff for one-hour and 24-hour durations are presented in Appendix C. This
data assumes use of soluble fertilizer which is much more mobile than the slow-release

nitrogen fetilizer planned for use on this site.

Under normal conditions of irrigation and precipitation, phosphorus attaches itself very
tightly to iron and aluminum hydroxides which are plentiful in the Hawaiian soils.
Phosphorus is expected to move little if any from the site of application. Under extreme
storm conditions, where phosphorus may not penetrate the soil, the phosphorus
concentration in runoff waters from the completed project could be several times higher
than the concentration under existing conditions. This potential condition will be
substantially mitigated, however, because fertilizer applications would be timed to avoid
severe weather conditions, otherwise the effectiveness of the application would be poor.
In addition, the use of drywells and diversion through the golf course and landscape
buffer will promote phosphorus removal by means of absorption onto settled suspended
solids, and an increase in contact with bare soil and/or nutrient uptake by vegetation in
the drainage path.

The drywells are designed to slowly release the collected storm water to the
groundwater, thus, some of the applied phosphorus is expected to accumulate within
silt collected in these basins. Even if small amounts of phosphorus are carried in runoff
waters, the surface runoff water will not reach the ocean or the anchialine pond makai
of the project site.
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The fertilizer constituent of primary concern is nitrogen. While ammonjum nitrogen
(NH4) moves little in soils, nitrogen applied in the ammonium form can be converted
to the oxidized nitrate forms (NO3 and NO2) which are not bound to the soil and moves
readily with water. The high nitrogen uptake by turf grasses, however, means that
nitrogen will be used rapidly after application. Only under conditions where rainfall
occurs soon after application of a soluble nitrogen source would there be excessive loss
of nitrogen by surface runoff, or by leaching below the root zone. This nitrogen
movement will be controlled by applying much less mobile slow-release nitrogen
fertilizers. Runoff will be routed to detention basins, waste bunkers and grassy swales
which contain plants that will utilize much of the nitrogen, prior to collection in dry
wells,

Pesticides application, including herbicides, insecticides and fungicides, will be required
at the project. Of the three pesticides types, the most frequently used in Hawaii are
herbicides. The potential for contamination of surface runoff water by pesticides will be
minimal because of measures being implemented to significantly reduce the frequency
and amounts of pesticides applied through an IPM program for the golf course and
common areas. Additionally, groundwater wells and lysimeters will enable
measurement of pesticide and fertilizer runoff control measures, Detention basins,
waste bunkers, and grassy swales will act as sinks for runoff, substantially cutting the
concentration of pesticides entering drywells and percolating to groundwater.

Suspended Sediments in Runoff: The construction period will have the greatest
potential for generating suspended sediments in runoff. Extensive measures will be
implemented to minimize soil erosion from construction sites. The incremental load of
suspended sediment is predicted to increase for all storms considered. However, the
numerous waste bunkers and drywells distributed throughout the project site will
restrict constituent loads to the property. Natural filtering processes of the drywells will
remove suspended solids prior to entering groundwater.

C. Mitigative M

Planning for this residential and golf course project considers elements which are
designed to minimize potential negative impacts to groundwater quality. Mitigative
measures will be employed to minimize potential impacts during the short-term
construction phase as well as the long-term operational phase.

Erosion Controls: Soil erosion mitigation measures recommended by the State DOH,
County of Hawai'i, and SCS are included in Section 4.2. In addition, soil stockpiling will
be conducted to contain excavated earth in controllable areas prior to its use elsewhere
on the site. Expedient stabilization and revegetation of exposed areas on the site will
also minimize erosion of soils.

Integrated Pest Management (IPM): An IPM program will be instituted to minimize the
frequency and amounts of pesticides being applied at the golf course. IPM programs
involve extensive monitoring of turf conditions which enables early detection of pest
conditions before they become widespread. Smaller and less frequent pesticide
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applications are necessary when IPM programs are implemented. The types of
chemicals being utilized for treatments will be the lowest possible, in terms of toxicity
and their persistence and mobility. When compared to traditional pesticides application
rates, IPM programs typically reduce total pesticide usage at golf courses from 35 to 50
percent. The reduction of the total amounts of pesticides being used will substantially
reduce the potential for their release to the environment outside the golf course.

Irrigation Management: Golf course and common area irrigation management is critical
to minimizing fertilizer and pesticide impacts on surface waters. If excessive irrigation
water is applied, the likelihood of nitrate and pesticide movement in surface waters or
movement to groundwater is increased. A U.S. Weather Bureau Class A evaporation
pan and a computerized irrigation system will be used to measure evaporation and to
properly schedule irrigation applications in the operation of the golf course. Irrigation

scheduling will follow programs described in Golf Course and Grounds Irrigation and

Drainage (Jarret, 1985).

Fertilizer Application: Slow-release nitrogen fertilizers will be applied for the most part
on the golf course and residential landscaping areas. These fertilizers release nitrogen at
the same rate which it is used by turf and landscape plants. Since irrigation water will
contain some naturally occuring amounts of nitrogen, the fertilizer application of
nitrogen will be reduced to compensate.

Detention Bains, Waste Bunkers, Swales and Drywells: In combination with the
measures being taken to reduce fertilizer and pesticides usage on the golf course, sinks
for runoff will be developed at detention basins, waste bunkers, grassy swales and
drywells. Each of these areas will increase the time that fertilizers and pesticides in
runoff will be exposed to water, sunlight, soils, vegetation and organic material. The
sink areas will allow for detention, dilution, uptake, breakdown of the nutrients and
chemicals, and capture of most suspended sediments. Vegetation and organic soil
material in waste bunkers and swales will capture much of the nutrients, pesticides and
sediment from the storm water runoff.

Certified Golf Course Management: A well-qualified Certified Golf Course
Superintendent will be responsible for managing the golf course. Mitigative measures
proposed above are also based on sound management practices that will be followed
with regard to fertilizer and pesticide application and irrigation. The Golf Course
Manager will be thoroughly trained and experienced in the implementation of the IPM
program and the management of chemicals on the site.

Urban & Runoff Control - Best Management Practices: Runoff from residential areas
will be released through natural vegetation swales to help eliminate potentially adverse
concentrations of chemicals through evaporation, sunlight breakdown, dilution, and
uptake of organic material. Best management practices promoted by the State
Department of Health will be implemented, as applicable and practicable to this project.
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45 GROUNDWATER RESOURCES

This section includes a discussion of the alternative water sources and the existing
groundwater aquifer which underlies the site. In addition, the potential impacts that
could result from the proposed project are identified. A hydrogeological study of the
area and the proposed project site has been prepared by Waimea Water Services (October
1991) and is included in Appendix E. Oceanit Laboratories, Inc. (OLI}, (October 1991) has
studied the potential for impacts to groundwater from the proposed residential and golf
course uses; the OLI report is included as Appendix F. Information from these studies
are summarized in this section.

A. Existing Conditi

On-Site Groundwater Resources: There are no potable groundwater reserves at the
project site. Salinity ranging from 1,500 to 3,000 mg/1 total chlorides would be expected
from any wells on the property. It is unlikely that any groundwater fresher than 1,500
mg/1 total chlorides could be drawn from a well located within the NKDG property.

Groundwater inflow under the project site originating upslope is estimated at 0.75 mgd
based upon average rainfall and evaporation rates for the area. Groundwater recharge
by percolation of rainfall over the project site (and including the adjacent coastal State
land) amounts to approximately 0.07 mgd. Groundwater outflow to the sea over this
section of the coast is therefore estimated at 0.82 mgd.

Kaupulehuw/Kuki'o/Manini'owali Area Potable Water Supply: The County of Hawai’i
has water systems extending as far as the Keahole Airport, approximately four miles to
the south of the project site. The County's mauka water system is planned to be
extended to the southern boundary of the Hu'ehu'e Ranch. County water is not
available to be transmitted to the project site as current water commitments exceed
availability and transmission line capacity.

Based upon water resource studies by Island Resources Ltd., any off-site fresh water wells
must be privately developed north of Kailua-Kona and located between mauka
elevations of 1,500 and 1,800 feet. These wells (provided adequate water resources are
found) would need to be properly located to integrate with the County water system and
neighboring private water systems for future cross connections. Once developed, these
wells could be turned over to the County for maintenance and operation {generally on
the condition that 60 percent of well capacity would belong to the County DWS), or
operated and maintained as a private system.

The presence of a thin basal lens has been confirmed at elevations between 1,500 to 1,800
msl with brackish water found at the top of the water table in the water development of
the Kaupulehu and Kuki'o resorts. The projected water demand of the existing Kona
Village Resort, the planned Kaupulehu (currently under construction) and Huehue

Ranch developments is estimated to be 2.4 mgd of potable water and 3.0 mgd of non-

potable water.
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Brackish water which directly underlies the project site has a total chloride content
ranging from 1,500 to 3,000 mg/1 which exceeds levels which can be used for irrigation
water. Further mauka on State land in Manini'owali and Awake's, groundwater
chloride levels approach 1,000 mg/1 at an elevation of approximately 600 feet above msl.
This brackish water has excellent potential for direct use for irrigation and also for
potable water for domestic purposes through desalinization.

The sustainable yield or capacity of an aquifer represents the amount of water available
in the aquifer. It is the rate of total pumping which could be continually withdrawn
from the Kiholo aquifer without affecting the quality or the quantity of the output. The
sustainable capacity of this aquifer is estimated to be about 14 mgd (Waimea Water
Services, 1991). The existing approved potable and non-potable water demands for
developments in the adjacent resort node, which include Kaupulehu, Kona Village and
Kuki'o resorts, total approximately 541 mgd or about 39 percent of the estimated

sustainable capacity.

B. Anticipated Impacts

North Kona Development Group proposes to construct a dual water system to provide
its required potable and non-potable water. Potable water is required for domestic uses at
residential units, golf clubhouse, tennis center, maintenance buildings, and the

wastewater treatment plant office. Non-potable water will also be required for irrigation
of the project's golf course and landscaped areas.

Based on the Water System Standards of the County of Hawai'i Department of Water
Supply's (DWS), the project’s estimated average daily requirement for potable water is
430,600 gallons per day (maximum daily demand of 645,900 gpd) for 1,000 housing units
and the other project elements. Water demand projections are shown in Table 2, and
discussed in Section 2.1.9 and 2.1.10. The project will also require a total of 947,400 gpd of
non-potable brackish water to irrigate the golf course and landscaped areas. Of this
amount, approximately 291,200 gpd will be recycled treated effluent water from the
wastewater treatment plant. The adjusted brackish water demand for irrigation is
656,200 gpd. Total average daily demand on the aquifer due to this project is

approximately 1.09 mgd.

NKDG has investigated the potable and non-potable water supply alternatives for
development for the proposed project, including desalinization of brackish water, as
well as off-site development of potable water with shared resources and infrastructure
costs with adjacent landowners. The investigation identified the creation of an
independent system using brackish water for non-potable and desalinization for potable
water as the favored approach for the project's water supply. NKDG has requested
permission to utilize State lands mauka of the site on Manini'owali and Awake'e to
establish a field of six brackish water wells. According to Waimea Water Services
(October 1991) brackish water derived from wells at approximately 600 feet above msl
could be used directly or blended with treated effluent for irrigation. The total chloride
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level is anticipated to be approximately 1,000 mg/], which will be used directly for
irrigation of turf and landscaping. A desalinization plant will also produce the 430,000
gpd of potable water to serve the average daily demand of the proposed project.

The project will require approximately 1.09 mgd (average daily demand) of total brackish
water for both potable and non-potable uses. Including this new demand with the other
wells tapping this aquifer, the total regional demand on this aquifer will become
approximately 6.4 mgd, or about 48 percent of the estimated sustainable capacity of the
aquifer.

p tial I I G jwater Qualit
Considerations for groundwater quality relating to this ‘project include the irrigation
disposal of treated wastewater effluent, irrigation with brackish water, and the
application of fertilizers and pesticides on the golf course and landscaped areas.
Potential impacts of fertilizers and pesticides in groundwater entering the coastal marine
environment is discussed in Section 4.6. .

Treated Wastewater Effluent Disposal: A study of wastewater treatment and disposal for
this project has been prepared by Park Engineering (October 1991) (Appendix C). The
proposed development is expected to generate approximately 291,200 gpd of wastewater,
all of it classified as domestic. The wastewater will be treated by an activated sludge
secondary treatment system. Secondary treatment with chlorination will remove 99
percent of the bacteria and up to 99 percent of the viruses in wastewater effluent.

The most environmentally sensitive approach for this project to dispose of the effluent
is in golf course or other land irrigation, rather than through an ocean outfall, injection
wells, or septic tanks with leaching fields. The State Department of Health strongly
supports the concept of utilizing treated wastewater for irrigating community
landscaping areas and the golf course (Lewin, August 20, 1991). This is a proven
technique of effluent disposal in Hawai'i, and its practicality has been demonstrated by
field investigations conducted by the Water Resources Research Center of the University
of Hawai'i.  Tests showed that percolate from irrigation water consisting of secondary
effluent does not carry bacteria or viruses through the soil mantle. Carefully managed
irrigation applications at the project will minimize infiltration of nitrates and other
nutrients. The project site is located below the UIC line which runs along the Queen
Ka'ahumanu Highway.

Treated wastewater will be diluted with brackish water, and disposed of by land
irrigation of the golf course in an acceptable manner approved by the State. Treated
wastewater effluent will have the following characteristics: BOD - 5 to 15 milligrams per
liter {mg/1); suspended solids - 5 to 15 mg/]; nitrogen - 5 to 7 mg/1; phosphorus - less
than 6 mg/1; and total coliforms - 'less than 23 per 100 milliliters (ml). Adequate
disinfection will also insure that coliform counts do not exceed 240 per 100 ml in any
sample. These levels are acceptable for secondary treated effluent according to proposed
Hawai’i Administration Rules, Title 11, Department of Health, Chapter 62, Wastewater
Systems. Disposal of diluted secondary-treated effluent by irrigation methods is also
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regulatéd by the State Department of Health, State Department of Land and Natural
Resources and the County Department of Water Supply.

The volume of treated wastewater effluent (291,200 gpd) will amount to about 30.7
percent of the average golf course irrigation needs (947,400 mgd). Typically, only 5 to 10
percent of properly applied soluble nitrogen eventually infiltrates the groundwater with
the other 90 to 95 percent utilized by plant and soil ecology uptake. This utilization rate
applies to all soluble nitrogen sources applied to the golf course from both fertilizer and
treated effluent. Land application of treated wastewater effluent has the potential to add
approximately five percent of effluent nitrogen from percolate to the groundwater.
Studies of groundwater quality prepared by Oceanit Laboratories, Inc. (October 1991),
show that with proper irrigation management of turf areas, treated effluent nitrogen is
expected to be utilized completely by the turf grasses, with minimal leaching to
groundwater.  Dilution of the minor amount of leached nitrogen within the
groundwater lens will further reduce its concentration within the aquifer. Nitrogen
input to groundwater through treated effluent irrigation is not expected to reduce the

quality of this aquifer.

The presence of bacteria and viruses will be well within allowable limits and none are
expected to reach the aquifer. Bacteria and viruses will essentially be removed from
treated effluent during the final treatment steps. The remaining bacteria and viruses
will generally be removed in contact with organic material and particles in the soil
profile. Domestic wastewater effluent also does not normally contain concentrations of
heavy metals and other contaminants in excess of EPA limits.

Non-Potable Water Use in Irrigation: Areas irrigated directly with non-potable water
(1,000 mg/!1 chlorides) must be supplied on a regular basis at a rate approximately 20
percent greater than plants require in order for the dissolved salts contained in the
treated wastewater to adequately leach out of the root zone. By-product water from the
desalinization process will also be used in a diluted form. Most of the golf course will be
jrrigated with a mixture of 70 percent brackish water and 30 percent treated wastewater
offluent. Treated effluent has a low salinity, and therefore will dilute the salinity of the
golf course irrigation water, and minimize the need for over-irrigation to remove
dissolved salts. The mean groundwater salinity may increase slightly (less than five
percent), much less than the natural variation during the year.

The introduction of irrigation water will impact the aquifer by changing the existing
recharge pattern and increasing the total mean annual recharge volume. When
included with groundwater flow from the primary water budget area, the increase in
total groundwater flow through the project site will be only approximately six percent.

The recharge from irrigation water will act as a continuous source of water at the site,
which will slightly distort the groundwater flow. Streamlines will tend to diverge at the
site due to the source effect of the irrigation water. There will be a slight rise in the
mean groundwater table estimated at from 0.8 to 1.0 inch to accommodate the additional
water.
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Fertilizer Use on Golf Course and Landscaped Areas: For a typical 18-hole golf course in
Hawati, fertilizer use rates differ for the various areas of the course. Greens and tees
receive the most frequent application (two and four weeks, respectively) while fairways
and roughs are fertilized less frequently (eight weeks and three months, respectively).
Complete fertilizers are usually applied, meaning those that include nitrogen,
phosphorus and potassium. Nitrogen is applied in larger quantities and is the only
fertilizer element likely to enter groundwaters.

The golf course at this project will have approximately 86 acres of total maintained turf
area. Fertilizer application rates for this golf course have been calculated in Murdoch
and Green (March 1991) and are shown in Appendix E. The golf course will be designed
to minimize high application areas, such as greens and tees, to approximately eight
acres. Greens and tees are the most highly manicured areas on the golf course, and pose
the greatest risk for contributing nitrogen to groundwater since they receive the most
frequent fertilizer application and irrigation. Fairways are the largest area of a golf
course, and this course is planned to have approximately 42 acres of fairway. Fairways
are much less maintained than tees and greens, yet must be fertilized and irrigated
regularly. The least maintained area on the golf course is the rough, which is allowed to
grow tall, is infrequently fertilized and irrigated. The golf course is planned to have
approximately 36 acres of rough. The golf course will utilize approximately 14.6 tons of
nitrogen, most of which will supplied by applied fertilizer and approximately 10 percent
supplied by nitrogen in treated effluent disposed by land irrigation (discussed in the
previous section).

The proposed golf course will be irrigated under strict management to avoid excess
irrigation, and will primarily use slow-release nitrogen fertilizers instead of soluble
nitrogen fertilizer. Excessive irrigation only serves to pass the nitrogen beyond the turf
root zone, where it provides little benefit to turf growth. Carefully managed irrigation
will restrict the amount of soluble nitrogen leaching through the soil and ultimately
reaching the underlying aquifer. A golf course which does not strictly manage its
irrigation will create waste and cost to the operation, and could contribute greater
quantities of nitrogen to the groundwater,

When scluble nitrogen fertilizers are carefully applied to turfed areas of a golf course,
approximately 90 to 95 percent of the nitrogen is used by the plants. If only soluble
nitrogen fertilizers are used, approximately 5 to 10 percent of the soluble fertilizer
nitrogen could potentially leach below the root zone of plants on the golf course, and
eventually enter groundwater. The golf course, common areas and residential lots will
primarily utilize slow-release nitrogen fertilizers instead of soluble nitrogen fertilizers,
since they cause significantly less leaching of nitrogen below the soil profile. The use of
the slow-release nitrogen fertilizers generally in place of soluble nitrogen fertilizers will
reduce the loss of nitrogen through the soil profile to 1.5 percent, which will equate to
0.2 tons of nitrogen per year contributed to groundwater from the golf course area.
Soluble nitrogen forms will be used periodically in low growth periods, but only in
small quantities that will be utilized almost completely by turf plants and the soil
ecology.
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The golf course and other land uses involving fertilizer application will be developed
on lands which range in elevation from approximately 60 to 200 feet above the basal
aquifer. The vertical distance between the point of nitrogen application and the basal
aquifer will allow for further dilution of any nitrogen leaching below the root zone.
Once contacting the aquifer, nitrogen dilution effects will again be substantial,
considering the expansive volume of the underlying aquifer. The quality and quantity
of nitrate infiltration from the proposed golf course and other land uses involving
fertilizer application is not expected to degrade the basal aquifer.

Oceanit Laboratories (October 1991) has modeled the worst-case potential contribution of
nitrogen to groundwater below the project site. Aquifer nitrogen concentration at the
site is estimated at 0.85 mg/1. Average nitrogen concentration in the underlying aquifer
is increased to a predicted concentration of 2.18 to 2.95 mg/! under this worst case
scenario. This value is well within the EPA potable water limit of 10 mg/l. No water
source could be affected by tis nitrogen because of the groundwater flow towards the

ocean.

Unlike nitrogen, phosphorus generally becomes fixed to soil particles and will not
infiltrate to groundwater. Phosphorus combines quickly with iron and aluminum
compounds and forms insoluble phosphates. Thus the impact of phosphorus on the
aquifer is very small. Potassium not consumed by plants is expected to remain in the
soil because of ion exchange processes.

Use of Pesticides on Golf Course and Landscaped Areas: Pesticide is a loosely used term
for chemicals applied to control either pest insects or diseases of turf grass and
landscaping vegetation. Pesticides consist of herbicides (weed killer), insecticides (insect
killer) and fungicides (fungus killer). All of these types of chemicals will be required to
maintain turf quality on the proposed golf course, and to maintain turf and landscaped
vegetation in common areas and on private residential lots. The chemicals used will
only be those approved for golf course application in Hawai'i, regulated by the U. S.
Environmental Protection Agency and the State of Hawai'i Department of Agriculture.

The amount and frequency of pesticide use, the types of chemicals used to control pests,
and the quality and thickness of the topsoil affect the potential impact to groundwater
quality in the aquifer underlying the proposed project. The amount of pesticide leaching
to the aquifer can be controlled by importing topsoil with a high organic content and by
maintaining adequate topsoil thickness. Based upon a soil thickness of at least 12 inches
with an organic content of at least two percent, and traditional rate of application of
pesticides (non-IPM approach), estimates of the resulting worst-case pesticide
concentrations in the groundwater as a result of this project were calculated by Oceanit
Laboratories (September 1991). The results are presented in Appendix G. The
implementation of the planned IPM program, described as a mitigative measure below,
will eliminate or reduce these predicted levels far below potentially deleterious
concentrations. Under the worst-case scenario, none of the pesticides concentrations

redicted to reach the groundwater will come close to the Health Advisory Limits

established by EPA for drinking water.
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The proposed golf course will occupy approximately 170 acres of land; however, only 86
acres will be turf. Of that amount, tees and greens will constitute approximately eight
acres of the golf course, and the majority of pesticides application will occur in these
areas. The remainder of the turfed golf course (78 acres of fairways and roughs) will
receive none or infrequent pesticide applications, especially with the proposed use of
resistant turf types. Approximately 84 acres of landscaped and natural buffer area will
surround the golf course, and the landscaped portion will receive very infrequent
applications of pesticides. The project will employ the xeriscape method of landscape
planting, whick uses plants which require Iess water than traditional landscape
plantings.

Irrigation control is another key in golf course management which affects the ability of
applied pesticides to pass through the turf root zone and soil profile. The Golf Course
Manager also is responsible for the irrigation program, which must consider the areas

Mitigative measures are recommended which address the impacts to the area's water
supply, as well as to groundwater quality. Discussed below are measures for the
conservation of potable water, the conservation of non-potable water, and measures
which will minimize impacts to groundwater.

course, common areas and country lots,
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Potable Water Supply Conservation

Development Measures with Regional Impact: By developing a dual water distribution
system at its proposed project, NKDG will help conserve the regional potable water
supply. Moreover, its proposal to develop brackish water wells and create, by

desalinization, its own supply of potable water, further conserves the region's potable
water resources.

Reduced Potable Water Usage: Potable water usage is not expected to be as great as
calculated for the project due to the varied occupancy of the residential properties. Of
the approximately 1,000 market residence units that will be developed, 75 percent of
homes are expected to be occupied by full-time residents. The other 25 percent will
likely be second homes, and will utilize less potable water and generate less wastewater

than full-time occupant units.

Potable Water Conservation Practices: Extensive water conservation practices will be
employed to reduce the requirement for potable water. Conservation measures include
the use of non-potable water for irrigation of the golf course, common areas and
residential lots. Residential lots will have dual water systems, with irrigation systems
installed for the use of non-potable brackish water. Potable and non-potable systems will
be separate to eliminate the possibility of cross connecting. Non-potable spigots will be
clearly labeled to prevent inadvertant consumption of non-potable water.

Non-potable Water Supply Conservation Measures

Salt Tolerant Turf Grass, Xeriscape and Native Plantings: A salt-tolerant variety of golf
course turf will be selected for much of the 86 acres of the golf course. Conservation of
non-potable irrigation water will be accomplished by implementing a xeriscape plan for
the landscape planting design and maintenance of common areas and private
residential lots. Xeriscape is a2 method of landscape planting which uses plants which
require less water than traditional landscape plantings. The xeriscape plan is expected to
reduce irrigation water consumption by as much as 50 percent in these areas, as
compared to standard landscaping irrigation water requirements. Native dryland
species suitable for arid coastal areas will be considered for the landscaping of the golf
course and common areas.

M 0 Mitieate Groundwater Impac!

Utilization of Organic Rich Topsoil: A minimum of 12 inches of topsoil with high
organic carbon content will be utilized in high maintenance sections of the golf course,
to control leaching of pesticides. This thickness of soil is more than adequate to establish
healthy turf. Many of the pesticides proposed for use are highly sorbed to organic matter
in the turf and the high organic content soils. Use of organic-rich soils will effectively
remove much of the pesticides penetrating the root zone and potentially reaching
groundwater.
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Irrigation Water Control: Irrigation water use will be strictly controlled to amounts that
are necessary to maintain the golf course and the common landscaped areas. A Certified
Golf Course Manager will be employed, who will ensure proper irrigation water use.
Excess irrigation is never desirable because of the waste and extra costs created by
pumping of water. Excess irrigation could also cause undesired "washing out” of
fertilizer and pesticide below the intended turf root zone, as well as the potential
degradation of groundwater quality by leached chemicals.

Integrated Pest Management (IPM) Program: An IPM program will be instituted to
minimize the frequency and amounts of pesticides being applied at the golf course. The
types of chemicals being utilized for treatments will be the lowest possible, in terms of
toxicity and their persistence and mobility, and total amounts applied. The reduction of
the total amounts of pesticides being used will reduce the potential for their release to
the groundwater and environment outside the golf course. Fertilizer and pesticides will
also be applied under the supervision of the certified Golf Course Manager, who will
strictly control the amounts following the IPM program and avoid over-application.

Different types of IPM programs have been instituted successfully at golf course
developments throughout the United States and also in Europe and Japan.
Implementation of the IPM program is expected to result in a reduction of total pesticide
usage up to 50 percent, as compared with the pesticide application amounts at typical
golf courses in Hawai’i. The reduced pesticide use, included with other control
measures discussed later in this section, will greatly reduce the potential impact of
pesticides affecting the quality of the groundwater below the site.

IPM involves extensive knowledge about the management of healthy turf, and its
potential pests and diseases. The keys to successful implementation of a golf course IPM
program are the experience and thoroughness of the golf course management staff.
Knowledge of the types of pests and diseases experienced at golf courses in West Hawaii
will be crucial in identifying turf problems early before they become widespread. The
frequency and area of pesticide applications are carefully contrelled in this manner. The
golf course superintendent and staff must maintain the turf in healthy condition and
monitor it constantly, identifying turf problems immediately and applying pesticides in
a carefully controlled manner.

Pesticide chemicals have varying toxicity to human and wildlife, and these chemicals
also vary in their persistence and mobility in the environment. The IPM program will
use the least toxic chemicals in the lowest possible concentrations and lowest volumes
for application which will be needed to cure a pest or disease problems. At times it may
be more environmentally responsible to use a more toxic compound in small doses to
eliminate the pest problem, to aveid more frequent and voluminous applications of a
less toxic compound. The Golf Course Manager will have the ultimate responsibility
over the choice of pesticide used, concentration mix, area for application, volume to be
applied, and timing of application. The Golf Course Manager will be certified through
strict training programs (and regular update programs) to ensure his/her ability to safely
control chemical use. This manager will follow state-of-the-art management techniques
in safeguarding the human and natural environment from exposure to toxic chemicals
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in pesticides. The Golf Course Manager will also be concerned about the costs involved
with overuse of pesticides, because they are expensive products. Golf course employees
responsible for chemical applications will undergo training and be licensed to apply
pesticides.

Management of Chemical Storage and Use: The golf course maintenance area is the
point on the site where the greatest quantities of toxic chemicals will reside. The entire
maintenance area is planned to be contained within a chemical control area, where
impermeable collection surfaces would be installed. Activities in and around buildings
and maintenance areas will be prevented from releasing chemicals into the ground by
accident. Mixing and storage areas for pesticides, fuel storage and loading areas,
equipment maintenance areas, equipment washing areas and areas storing chemicals
associated with maintenance would all be included in this chemical control area.
Runoff and washing waste from this chemical control area will be collected and treated,
and recycled within the maintenance area water system.

Land Application of Treated Wastewater Effluent: As described earlier, treated
wastewater effluent will be disposed through dilution with irrigation water and
application to the golf course. Nitrogen compound contributions to groundwater will be
minimal under this method of wastewater disposal. The total nitrogen applied to the
golf course will be the combined contribution of fertilizer and treated wastewater
effluent. Irrigation scheduling will be closely managed to avoid over-irrigation, thus
minimizing the infiltration of nitrate and other nutrients and allow their uptake by turf
grass. The use of advanced secondary-treated wastewater effluent and brackish water
mixture for golf course irrigation will be coordinated with the County of Hawaii,
Department of Public Works and the State Department of Health. Impacts on water
quality are not expected to result because of the high level of treatment and turf
utilization of nitrogen.

Slow-Release Nitrogen Fertilizer Use: Slow-release nitrogen fertilizers will be utilized
on the golf course, landscaped common areas, and residential lots. These fertilizers
release nitrogen at rates comparable to turf plant uptake rates, so very little nitrogen
passes below the root zone. The overall effect on groundwater quality underlying the
project site due to nitrogen application is expected to be negligible because of slow-
release nitrogen fertilizer use and groundwater dilution effects.

Groundwater Monitoring Program: As a precautionary measure to protect against
contamination of groundwater, the State of Hawai'i Department of Health (DOH)
requires all new golf course developments to install monitoring wells down-gradient of
new projects. NKDG will install and maintain monitoring wells as required by the
DOH. Existing groundwater quality measurements must be undertaken to determine
background levels prior to operation of the golf course. Periodic testing of groundwater
samples will be undertaken to assess the potential degradation of the groundwater
aquifer. Should adverse parameter levels be detected in groundwater which are a result
of the golf course or other project operations, measures will be taken immediately to
eliminate the source of the contaminants. Additionally, ground lysimeters will be
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installed at selected locations for measuring pesticides and nitrogen leaching past the top
soil layer.

DOH Twelve Conditions for New Golf Courses: The latest State DOH conditions
relating to new golf course development and maintenance will be implemented as

applicable.

46 MARINE RESOURCES AND OCEAN WATER QUALITY

This section includes a discussion of the existing marine environment along the
shoreline near the project, and potential impacts to this environment as a result of
development of the Manini‘owali Recreational Community. A detailed study of the
potential impact on the marine environmental resources of the area was prepared by
Oceanit Laboratories, Inc. (OLI) (September 1991). Findings of this study are presented in
this section, and the complete report is included in Appendix G.

A. Existine Envi I

A baseline assessment of the nearshore marine environment was conducted by OLI
during March 1991. The primary objective was to assess nearshore water quality changes
brought about by groundwater nutrient and chemical inflow. In addition, qualitative
assessments of the nearshore biological communities inhabiting the area were
conducted in order to evaluate the potential for changes to biota from alteration of water

chemistry.

Water Quality: The marine environment is typical of other areas found along the West
Hawai'i coastline. Earlier studies of the area have found that the nearshore waters off
the North Kona lands are classified by the State Department of Health as AA, and can be
considered pristine. Lack of suspended material results in extreme water clarity, but
itmay decrease on occasion because of heavy surf or surface macroplankton blooms.
There are no streams entering the sea along Manini'owali, but there is evidence of high
volumes of highly nutrified groundwater inflow.

Three water quality samples were taken for comparison with other Kona area studies.
These samples were taken at the anchialine pond, the beach, and at Puialoa Point
(Figure 10). Water quality in the nearshore ocean off Manini'owali generally conforms
to State water quality standards set for AA coastal waters. The ocean samples taken for
this project are well within the State’s water quality standards for dry, open coastline for
all parameters except nitrate + nitrite. However, the relatively high level of nitrate +
nitrite is a normal background concentration for areas of natural groundwater influx.

The sample of water taken from Kua Bay off Manini'owali Beach was of slightly lower
salinity, higher silicate, and higher nitrogen than the Puialoa sample. Groundwater is
commonly very high in both nitrogen and silicate. However, these constituents are
normally low in the marine environment and are rapidly removed from the water
through biological action. The measurement of high nitrogen and silicate near the
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beach is consistent with the hypothesis that this is a major site of freshwater inflow. The
second water sample taken from the pahoehoe headland, Puialoa Point, is more typical
of oceanic water (lower nitrogen and silicate), possibly indicating a lower groundwater
flow or higher mixing rate in this area.

Coral and Marine Life: Within the shoreline area (from high splash zone to subtidal
breaker zone) there is a variety and abundance of marine life determined largely by
wave energy, and by the topography and bathymetry of the shoreline that affords shelter
to aquatic life. The type of lava flow (‘a’a or pahoehoe) will markedly affect the character
of habitat in the surf and intertidal zones. Boulders from an ‘a’a flow provide increased
vertical relief and more shelter from the surf. Bays formed from headlands will also
vary in the type of biota they support depending upon their age, depth, and type of
bottom. The shoreline at Manini'owali is characterized by three main types: ‘a‘a flow,
pahoehoe flow, and sandy beach.

The most recent (1801) "a‘a lava flow is located along the northern third of the coastline
parallel with the project site. The distribution of large boulders and lava outcroppings
forms a series of tidal pools which support intertidal seaweeds such as Turbinaria
ornata, Anfeltia concinna, Sargassum echinocarpum, and Porphyra sp. Sea urchins,

including Echinometra matheai, and Echinostrephus aciculatus, are plentiful in

protected cracks between boulders. Several small coral heads, Pocillopora meandrina,

were noted in deeper tidal pools.

The white sand of Manini'owali Beach (at Kua Bay) stretches for approximately 450 feet
along the coastline, but appears to be seasonally variable in size. A few Ghost Crab

{Ocypode_ceratophthalma) burrows were visible along the beach. Because of lack of
cover, marine life over the sand patch offshore of the beach is largely limited to
transient fish species and other fish or invertebrate species that are adapted to hide in, or
just above, the sand. One school of opelu (Decapturus sp.) was seen, but no cryptic or
sand dwelling species were noted during the survey.

The older pahoehoe flow characteristic of the shoreline south of Manini'owali Beach
forms a ledge at the waterline, dropping immediately into five to ten feet of water along
most of this coast. Tidepools here are not so numerous or richly populated as those at
the tip of the ‘a’a lava flow. Dominant algae include Turbinaria ornata and Sargassum

echinocarpum.

Nearshore subtidal marine communities are generally defined by the physical nature of
the bottom substrate. Unconsolidated sand or rubble will support a relatively low
population of surface dwelling invertebrates and fish. Hard substrate may either be
basalt (lava) or calcareous in nature and in general provides more niches for fish and
invertebrate habitation. Often on the Kona coast the solid basaltic flow is covered by a
thin veneer of consolidated limestone sand.

Because of the relatively young geologic age of Big Island lava flows and the relatively

slow growth of corals in these subtropical waters, most corals are growing on a substrate
of basalt and do not form true coral reefs, but rather coral communities. Each zone is
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characterized by a depth range, substrate type, and primary coral species. Down to a
depth of approximately 25 feet, the high surge Boulder Zone, Pocillopora meandrina
thrives. From 20 to 45 feet depth, the Reef Building Zone, is P. lobata. This is a zone of
moderate surge. The same coral community, however, is also found at 100 feet and
below, a depth experiencing low surge. P. compressa lives in the Slope Zone, from 40 to
100 feet, characterized by moderate surge.

The benthic communities located offshore of Manini‘owali are much like other nearby
nearshore benthic communities in that coral cover is generally lowest in the nearshore
reef zone (15 feet). However, the species diversity is greater in shallow regions
compared to the deeper areas. This kind of distribution pattern reflects the relative
harshness of physical conditions in the nearshore area, primarily in response to wave
stress. Under prevailing conditions, no single coral species is able to monopolize

substrata.

Reef Fish Communities: The reef fish were abundant during the baseline survey. The
presence of large gamefish including parrotfish (Scarus sp.), ulua (Caranx sp.), goatfish
(Parupeneus sp. and Mulloidichthys sp.) and squirrel fishes (Holocentrus and
Myripristis sp.) indicate that this area has not yet been subjected to heavy fishing
pressure. Qualitatively the reef fish community off Manini’owali is typical of other sites
along the north Kona coast.

Threatened or Endangered Species: With the exception of the hawksbill turtle

(Eretmochelys imbricata, endangered), green sea turtle (Chelonia mydas, protected) and
the humpback whale (Megaptera novaegliae, endangered), there are no other protected
or endangered species known from the Kona marine environment.

Anchialine Pond Survey: The single anchialine pond near the project site is located on
the privately owned land (targeted for State aquisition) approximately 250 feet behind
the beach. There are no anchialine ponds on the project site. Anchialine ponds are
nearshore ponds with measurable, normally low, but highly variable salinity. The water
levels of anchialine ponds rise and fall with the tides, although they have no surface
connection to the ocean. The shallow bottom of the pond is covered with sandy mud
that supports a rich colony of blue green algae (Schizothrix sp.) growing on other
unidentified freshwater algae, possibly widgeon grass (Ruppia maritima). The pond
supports a large population of mosquito fish (Poecilia_sp.) and at least one species of
shrimp, probably Palaemon debilis. No other shrimp species (Macrobrattachium
Halocaridina, or Metabetaeus) were seen.

The pond, approximately 16 square yards in surface area, may be classified as a mature
pond. Its salinity is about six parts per thousand (35 ppt = full seawater) which is on the
high side of normal for a mature anchialine pond. Both the nitrogen and silicate level
were slightly higher than those of an average anchialine pond, but entirely within the
normal range for a mature pond. '

Ciguatera Fish Poisoning: There have been recent assertions that golf course chemical
use is somehow linked to the increase in ciguatera fish poisoning. In fact, there is no
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known causitive correlation between golf course or other upland development and
ciguatera poisoning.

The incidence of ciguatera fish poisoning in the Hawaiian Islands has been on the
increase during the past 20 years. Fish are believed to become ciguatoxic by eating and
accumulating poisons that are produced by a single celled marine diatom named
Gambierdiscus foxicus. This diatom species (and probably others) produce a toxin as
they grow attached to the surface of large benthic algae or dead coral. Fish ingest toxin by
eating the algae (with attached diatoms). The toxin is passed up the food chain from
herbivorous fishes and concentrated in higher level predatory fishes. If there is a
population bloom Gambierdiscus can coat benthic algae with up to 500,000 diatom cells
per gram of algae. The State Department of Health has indicated that concentrations of
Gambierdiscus greater than 20 cells per gram should be considered potentially toxic.

Qutbreaks of ciguatera poisoning have been correlated with man-made coastal
disturbances such as dredging or the construction of breakwaters. Where there is a
disturbance in the nearshore ecosystem, either man-made or natural, this provides an
opportunity for many different populations to bloom and take advantage of the
disturbance. If Gambierdiscus populations bloom in an area, then the fish in this area
have the increased potential to become ciguatoxic. There is no known method to
prevent Gambierdiscus from blooming or creating toxins.

B. Anticipated Impacts

Short-term impacts on the marine environment from nearshore construction projects
could potentially result from airborne dust and increased silt in runoff waters. Dust and
silt introduction to the ocean will not occur due to this project because of the 1,000 feet
distance of the property from the shoreline, extensive construction site watering, the
low normal rainfall, and the lack of surface runoff from the site.

Long-term impacts on the marine environment could potentially occur from the use of
fertilizers and pesticides, irrigation disposal of diluted secondary treated sewage effluent,
and the increased public access to the shoreline. These potential long-term effects are
discussed below.

Fertilizer Use and Treated Effluent Disposal: As discussed in Sections, 4.4 and 4.5, golf
course and residential activities have the potential to add nutrients to the nearshore
marine environment. Nutrification of the aquatic environment most often impacts the
ecosystem by stimulating growth of phytoplankton or benthic algae, but may also affect
coral growth. However, nutrification implies a balanced increase in nutrients (nitrogen,
phosphorus, potassium, trace minerals) required to stimulate plant growth.
Groundwater in the Kona region is typically high in nitrogen and low in phosphorus
and potassium. The introduction of small additional amounts of nitrogen to an
environment already high in nitrogen should not stimulate plant growth. Nearshore
ocean water productivity is limited by low phosphorous levels, as is typical in the
nearshore ecosystem.
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Studies indicate that groundwater nutrient concentrations vary in shoreline areas
fronting some existing West Hawai'i golf course developments. At Keahou Bay,
nitrogen levels in nearshore waters increased by 127 percent. The concentration of
nitrogen and phosphate in anchialine ponds at the Waikoloa Resort increased by 98
percent and 55 percent, respectively. However, at other locations, such as the Mauna
Lani and Westin Mauna Kea, there has been no observable increase in nearshore

nitrogen levels.

Estimates generated by the studies of the groundwater impacts indicate that the existing
groundwater level of nitrogen (approximately 0.847 mg/1) may be increased to 2,18 to
2.95 mg/1 by anticipated golf course and residential fertilization. Previous studies in the
region indicate, however, that this small nutrient increase will not adversely affect
anchialine pond biota or nearshore marine life. In comparison with natural
groundwater concentrations of nitrogen in different aquifers in West Hawai'i and
around the state, the predicted maximum nitrogen concentration with the project is
well within the range of natural groundwater conditions.

At the Manini'owali coast, it is not likely that coral communities deeper than three to
six feet will receive nitrogen from the inflow of groundwater. Freshwater tends to rise
and spread out-on the surface limiting its ability to convey nutrients. The benthic
communities within the tidal and surge zones may receive a steady flux of nutrified
groundwater. The extent of this effect will not likely be noticeable, because nitrogen in
the groundwater, which is the primary nutrient likely to be increased by golf course and
residential development, is already in excess in the nearshore environment. The
proposed residential and golf course development will occur at least 1,000 feet away
from the coastline, allowing for extensive dilution in the aquifer, thus reducing the
extent of groundwater inflows of nutrients. This separation will serve as a buffer to
environmental impacts to the nearshore marine environment. Furthermore, wave
and current mixing in the near shore environment will immediately dilute nutrient
subsidies. It is possible that some areas of intertidal algal growth may shift toward rapid
growth species which are more adept at taking advantage of increased nitrogen levels.

It is speculated that rapid water turnover within anchialine ponds prevents algae
blooms from occurring. There has beer no indication that the increased nitrogen levels
are affecting anchialine ponds adjacent to other golf course developments. There have
been no reported adverse impacts on nearshore marine biota from increased
nitrification of groundwater caused by golf course fertilization.

Pesticides Use on the Golf Course and Landscaped Areas: No golf course development
in Hawai'i has been linked to pesticides input to the nearshore environment, nor has
there been any evidence directly implicating golf course pesticide use with impacts on
the nearshore ecology. Based on the findings of groundwater studies by Oceanit
Laboratories (October 1991), the concentrations of pesticides entering the ocean in
groundwater are expected to be extremely minute, and will likely be below the
measuring instruments’ detection threshold.
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Worst-case analysis was followed in the Oceanit Laboratories (October 1991) groundwater
study, which examined the case where golf course pesticides use follows a traditional
application schedule, as presented in Murdoch and Green (March 1991). With
implementation of the proposed Integrated Pest Management (IPM) program at the
project, pesticides use will be reduced by as much as 50 percent. With an IPM program
in place, there will be no impact on the ocean due to careful pesticides use. In addition,
the proposed residential and golf course development will occur at least 1,000 feet away
from the coastline, allowing for extensive dilution in the aquifer, further diluting the
minute concentration of pesticides.

If a pesticide compound was transmitted by groundwater to the ocean, than the
significant mixing processes occurring in the nearshore zone would disperse it rapidly.
Toxicologically significant amounts of pesticides compounds will not occur or persist in
the nearshore area. Because the on-site control measures planned, chronic
contributions of pesticides will not occur, presenting little potential for bioaccumulation
of these compounds in nearshore organisms.

Public Access Impacts: As discussed in Section 2.4, upon development of the proposed
project, it is planned that the public will have increased access to the ocean shoreline by
way of a new public roadway to be constructed from Queen Ka'ahumanu Highway to
the Kua Bay area for the State's new public park facilities.

Increased public access poses a concern for public safety. Also, increased public pressure
on marine resources could lead to a decrease in abundance of fish and desirable
invertebrates such as lobsters and squid. The anchialine pond near Kua Bay will attract
the attention and possible contamination, or disruption, by visitors. Since the pond can
provide an important biological indicator for measuring impact from groundwater
inflows, any disruption could have serious ramifications. Some people are also inclined
to litter and leave wastes behind, befouling the shoreline area and marine environment.

C. Mitigative Measures

Mitigative measures discussed in Sections 4.4 and 4.5 are directly related to the potential
effects on marine resources and ocean water quality. These include measures of erosion
control during construction, as well as long-term operational measures.

Erosion Controls: Runoff during and after construction will be retained on-site,
allowing for percolation into the ground. Erosion will also be minimized by compliance
with all governmental regulations and standards. After completion, the project’s soil
erosion should be negligible due to the establishment of turf and landscaping on the site
and the lack of any streams to carry suspended sediments to the ocean.

Managed Fertilizer Applications: Nitrate enrichment in runoff entering groundwater
from golf course and landscape fertilization will be minimized through sound golf
course management practices followed by the Certified Gelf Course Manager. The use of
slow-release nitrogen fertilizers, will minimize nitrate percolation into groundwater,
since these fertilizers release nitrogen at the same rate as the turf grass uptake rate.
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Managed Pesticides Usage: Quantities of pesticides expected to be introduced to the
ocean from the project will be negligible due to carefully controlled pesticide use on the
project. The planned IPM program will minimize pesticides applications and the Golf
Course Manager will avoid application during precipitation periods and over-irrigating
applied areas.

Groundwater/Marine Water Monitoring Program: Since groundwater enters the
nearshore waters, monitoring of groundwater quality (as discussed in Section 4.5) will be
employed as a precautionary measure. In addition to this groundwater monitoring,
NKDG will also conduct periodic monitoring and testing of the anchialine pond waters
and nearshore ocean water.

47 NATURAL HAZARDS

A. Existing Condit

The NKDG parcel is subject to natural hazards, as are similar lands along this stretch of
Kona coastline, including the possibility of seismic activity and lava flow inundation.

Tsunami inundation is not expected at this inland location since it is located 1,000 feet
from the coastline at elevations of 60 to 250 feet above msl. The property is designated
within Zone X, an area determined to be outside of the 500-year flood plain, on the
Federal Emergency Management Agency's National Flood Insurance Program flood-
hazard areas map. A portion of the State's adjacent shoreline area makai of the property
boundary is within zone “VE,” meaning that it is subject to coastal floods with a velocity
hazard of wave action. This area has a flood elevation of eight feet. This hazard zone is
strictly limited to a narrow band of approximately 200 feet along the ocean shoreline,
approximately 800 feet from the nearest property boundary.

The US. Geological Survey (USGS) has classified the regions of the volcanically-active
island of Hawai'i into "hazard zones" rated from 1 to 9, with zone 1 being of greatest
risk. Hazard zones from lava flows are based chiefly on the location and frequency of
both historic and prehistoric eruptions. The Hualalai region including the subject
property is classified by U.S.G.S. as Zone 4 lands, based upon its eruptive history.
Twenty-five percent of the volcano is covered by flows less than 1,000 years old.
According to the USGS report, Volcanic and Seismic Hazards on the Island of Hawai'i,
Hualalai last erupted in 1800-1801 from several vents on the northwest rift zone. Large
flows spilled down both sides of the ridge formed by the rift zone and quickly reached
the ocean. One of these flows lies at the location of the Kona Village resort. Another
flow underlies the northern end of the Keahole Airport. The lava flows at
Manini'owali are believed to be generally about 1,000 years old.

For earthquake considerations the project site is located in Seismic Zone II of the

Uniform Building Code (UBC). Although Hualalai has been dormant for 190 years,
underground movement of magma toward it's core has produced numerous
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earthquakes over the years. The closest large earthquake to the site occurred on October
6, 1929, and was centered under Hualalai Volcano with a magnitude of 6.5. Assuming a
distance of ten to fifteen miles from the center of the 1929 earthquake, Modified Mercalli
intensities of VII to VIII at the site would have resulted. This corresponds to ground
motion causing damage ranging from negligible to slight in well-built structures and
slight to considerable damage in ordinary substantial buildings.

Although there appears to be no immediately predictible danger from lava flows, some
earthquake activity can be expected. Historic data on the frequency of seismic shows that
earthquakes of a level of 6.4 Richter Scale magnitude occur on the average of every 62
years (Kona Regional Plan, 1982).

B. Anticipated Impacts and Mitieative M

The proposed project will have no affect on natural hazards and no mitigative measures
are required. The design of structures on the property will account for the potential
occurence of earthquakes at this location.

48 VEGETATION

Botanical assessments of Manini'owali have been conducted by Char and Associates in
1986, 1989, 1990 and 1991 to assess general vegetation types (Figure 11). The majority of
the area surveyed is covered by a grassland composed of fountain grass with scattered
kiawe trees. Strand vegetation exists at the coastal edge, outside of the project
boundaries, The mauka portion is largely barren ‘a‘a and pahoehoe lava flows. Two
major vegetation types are found on the area surveyed and are summarized below. The
complete text of the report is included in Appendix H.

A. Existing Conditi

Existing vegetation cover types on the NKDG site are shown in Figure 12.

Grassland - The grassland occurs on prehistoric, very weathered pahoehoe lava flows.
Fountain grass (Pennisetum setaceum) cover is very dense, varying from 70 to 90
percent cover. Scattered through the grassland are small stands of kiqwe, from 6 to 12
feet tall. Shrubs and subshrubs include ‘ilima (Sida fallax), ‘uhaloa (Waltheria indica),

and a‘ali’i (Dodonaa viscosa).

A cinder cone composed of reddish-brown, cinder-ash-pumice material is found near
the large ‘a’a lava flow along the Kuki'o boundary. It supports all those species
previously mentioned plus pili grass (Heteropogon contortus), ‘iki (Portulaca pilosa),
threadstem carpetweed (Molluga cerviana), goosefoot (Chenopodium murale), sixweeks
threeawn (Aristida adscensionis), bitter herb (Centaurium erythraca), and buffel grass
(Cenchrus ciliaris). Around the base of the cinder cone, the kiawe forms a dense ring of
trees from 15 to 18 feet tall. ‘Ilima, threadstem carpetweed, and ‘ihi are locally abundant

in places.
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- Scrub on 'A’a - Vegetation is sparse on the ‘a’a lava flows on the mauka half of the area
surveyed and on the large flow on the northern boundary. Scattered patches of fountain

grass, kiawe, pluchea (Pluchea symphytifolia), 'uhaloa, and ‘ilima can usually be found
- in depressions or on the pahoehoe outcrops among the ‘a2‘a flow. Two native species
found only in this vegetation type during our survey were nehe (Lipochaeta lavarum)

and pua-kala (Argemone glauca).

No officially listed threatened and endangered plants was recorded at the project site.
Two candidate endangered species, the pololei fern (Ophioglossum concinnum) and tree
‘ohai (Sesbania arborea) have recently been collected from adjacent properties. The
pololei fern was found to occur within the State parkland portion of Manini'owali near

the shoreline.

B. Anticipated Impacts

Construction activities will include vegetation clearing and grubbing. Clearing of the
grassland and scrub vegetation will be required over most of the site to create buildable
areas for the golf course, housing units and other project elements. Approximately 315
to 325 acres of land will be cleared of vegetation and graded to allow for development of
the project.

C. Mitigative M

Two mitigative measures will be implemented to minimize adverse effects on
vegetation.

L)

Erosion Control: Measures will also be taken to alleviate runoff and soil erosion effects
on undisturbed vegetation throughout the project site. Steps will be taken during the
construction phase to minimize erosion tendencies, as discussed in Section 4.5. Re-
vegetation will be timed so that soil exposure will be minimized.

Landscaping and Use of Native Plants: Extensive landscaping is planned for the site
within golf course, residential, and common areas. NKDG plans to implement a
xeriscape landscaping program, utilizing plants which will include native species
suitable for the arid coastal climate.

i1 83 3

49 WILDLIFE

-3

Field surveys for the presence of avifauna and feral mammals in the area were
conducted in 1986, 1989 and 1990. In September 1989 and September 1990, Phillip Bruner
surveyed Manini'owali from the coast mauka to Queen Ka'ahumanu Highway. His
findings are are summarized below, and the complete report is included in Appendix L
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A. Existing Conditions

i i Birds: During the 1989 survey, four Black-necked
Stilt or Ae’e (Himantopus mexicanus knudseni) were seen flying from the adjacent
State owned Awake'e parcel along the shore towards Kapoikai (also known as Opaeula
Pond) at Makalawena. This endemic and endangered species is not as numerous on
Hawai as it is on some of the other islands in the State, Suitable habitat such as
shallow ponds with small islands free of mammalian predators are scarce on Hawai'i,
especially along the Kona coast. Kapoikai at Makalawena represents a vital resource for
this species as well as for other native and migratory waterbirds. The lack of the
presence of water at the project site precludes the occurrence of any of the endangered
waterbird species that are known to inhabit the neighboring Awake'e and Makalawena
parcels.

No Short-eared Owl or Pueo (Asio flammeus sandwichensis) were observed but this
bird could potentially occur occasionally on this property. Pueo are relatively common
on the island of Hawai'i particularly at higher elevations.

Migratory Indigenous Birds: Of all the shorebirds species which winter in Hawai'i, the
Pacific Golden Plover (Pluvialis fulva) are the most abundant. A total of three Pacific
Golden Plover were recorded during the 1990 field survey. These birds were observed
along the shoreline on the State parcel. Most of the project development area surveyed
is too brushy or the grass too tall to provide suitable habitat for plover. The Pacific
Golden Plover arrive in Hawai'i in early August and depart to their arctic breeding
grounds during the last week of April. These populations likewise remain relatively
stable over many years. A total of two Wandering Tattler (Heteroseclus incanus) were
also recorded along the rocky shoreline at the State's coastal property. This species is
usually solitary. Other possible shorebirds which might occur along the coastal area are
Ruddy Turnstone (Arenaria interpres) and Sanderling (Calidris alba).

i irds: No seabirds were observed on the State land or the project
site. Some seabirds nest and roost on barren lava flows in Hawai'i but at much higher
elevations.

Exotic Birds: The property supports the normal array of introduced bird species
commonly found in this type of environment in Hawai'i. A total of only 11 species of
exotic birds were recorded during the 1989 survey: Gray Francolin (Francolinus
pondicerianus), Spotted Dove (Streptopelia chinesis), Zebra Dove (Geopelia striata),
Common Myna {(Acridotheres tristis), Yellow-billed Cardinal (Paroaria capitata),
Northern Cardinal (Cardinalis cardinalis), Japanese White-eye (Zosterops japonicus),
Nutmeg Mannikin (Lonchura punctualata), Warbling Silverbill (Lonchura malabarica),
House Finch (Carpodacus mexicanus), and Yellow-fronted Canary (Scrinus
mozambicus). Other exotic bird species that might also be expected to occur on
Manini'owali include: Barn Owl (Tyto alba), Ring-necked Pheasant (Phasianus
colchicus), Erckel’s Francolin (Francolinus erkelii), Black Francolin (Erancolinus
francolinus), California Quail (Callipepla californica), Japanese Quail (Coturnix
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japonica), Northern Mockingbird (Mimus polyglottos), Saffron Finch (Sicalis flaveola)

and Lavender Waxbill (Estrilda cacrulescens).
Feral Mammals: Small Indian mongoose (Herpestes auropunctatus), feral cats, and

goats were all recorded on the survey. Goats are fairly commonly observed at the small
cinder cone on-site. Not sighted were feral donkeys or the Hawaiian Hoary Bat
(Lasiurus cinerus semotus); however, they have been recorded on nearby properties.

The following are conclusions related to bird and mammal activity on the property
reached by Bruner (1990). All representative types of habitat found on the property were
censused. The more densely forested makai sections of the property support the greatest
number of birds. The more open lands were virtually devoid of avifauna, except the
Warbling Silverbill (Lonchura malabarica). .

The property supports the normal array of exotic species of birds one would expect in
this type of environment in Hawai'i. However, some species typically found in this
habitat were not recorded. This could have been due to the fact that the survey was too
brief, or that they went undetected, or a combination of these and other factors. The low
numbers of some species may be attributed to lack of specific food resources, such as
flowering kiawe trees.

B. Anticipated Impacts

The proposed development will cause the disruption of wildlife use of the site. During
construction, most birds and feral mammals will migrate to undisturbed areas along the
coast such as Awake'e or Makalawena. Once the project is completed, extensive open
areas and landscaping will make the site attractive to many birds. No threatened or
endangered wildlife species will be affected by the project, as rone occur on the property.

The controlled use of fertilizers and pesticides in golf course maintenance pose little or
no hazard to birds frequenting the grassed areas or ponds associated with the golf courses
(Murdoch and Green, 1991). Fertilizers are relatively non-toxic unless ingested in large
amounts, and all herbicides and fungicides used in golf course maintenance in Hawai'i
are of low to moderate toxicity. The only chemicals used in Hawaiian golf course
maintenance which are highly toxic to birds are the organic phosphate insecticides,
especially chloropyrifos. However, chloropyrifos are strongly adsorbed on the thatch
layer of turf and move little from the site of application,

Because of the absorption of organic phosphate insecticides on organic layers in turf and
their rapid breakdown, there is little chance of their movement from grassed areas into
the ponds associated with the proposed golf course. Label instructions strictly prohibit
their direct application to streams and ponds. In addition, other insecticides with
reduced toxicity can be substituted for chloropyrifos with little loss of effectiveness.
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C. Mitigative M

No significant impact is expected to occur to any wildlife species on the property;
however, several measures will be implemented that will minimize effects on wildlife
due to project development.

Re-Vegetation of Cleared Areas: Re-vegetation of cleared areas will occur, with
approximately 86 acres being replanted with turf and the remainder of the 173 acres of
golf course area planted with landscaping vegetation or remaining in natural ground
cover. Extensive ornamental and native landscape vegetation species will be planted for
buffer and perimeter areas. These landscaped areas will again serve as habitat areas for
some wildlife species.

Pesticide Controls: Use of pesticides will be controlled on the site with special care to
avoid impacts on wildlife. Only those pesticides which are approved for golf courses
will be applied. Application will be supervised by a Certified Golf Course Manager.

410 ARCHAEOLOGICAL AND HISTORIC RESOURCES

An investigation of archaeological and historic features was conducted on the project
site by the Applied Research Group, Bishop Museum, during the period from March to
May 1991. The work, led by Jeff Pantaleo, included a historical literature and documents
research, informant interviews, burial assessment, laboratory procedures, and testing of
selected features. The significance evaluations of sites and general mitigation plans
have been approved by the Department of Land and Natural Resources-Historic
Preservation Division (DLNR-HPD). Final editorial revisions of the Bishop Museum
report is being concluded in coordination with DLNR. The archaeological inventory
findings are summarized in the following discussion, and the preliminary report is
included as Appendix J. Figure 13 shows the archaeological sites overlayed on the
project conceptual Master Plan.

A separate Addendum Report addressing burials found on this site has been submitted
to the State DLNR-HPD, as well as the DLNR Hawai'i Island Burial Council. NKDG
cannot disclose detailed information on the extent of burials to the public without the
consent of these two groups.

A. Existing Conditi

Previous Archaeological Work: Several archaeological investigations have been
conducted in the general region of the project area, in Kuki'o 1 (Renger 1970; Cordy 1978;
Waiter and Rosendahl 1985; Bower 1991); in Kuki'o 2 (Cordy 1978; Soehren 1982a, b;
Ladefoged 1990; Sinoto and Pantaleo 1990).

The most recent study was conducted by Sinoto and Pantaleo (October, 1990). They
relocated previously recorded sites by Lagefoged (1990) in the Manini'owali/Kuki'o 2
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project area (including the NKDG exchange parcel). The purpose of that study was to
apply appropriate initial significance evaluations for preparation of a cultural resources
management plan, which will include data recovery and site preservation plans.
Rosendahl (1973) characterized the archaeology of the North Kona region as consisting
of three major zones: a narrow, arid coastal habitation zone associated with the
exploitation of various marine resources; a sloping, barren middle zone characterized by
exposed a'a and pahoehoe rocklands, and largely devoid of soil or vegetation other than
grasses; and an upland habitation zone associated with agricultural exploitation. The
project site is located in the barren middle zone. Recent work confirms that this pattern
is accurate for the area of North Kona from Keahole Point south (Cordy 1985). However,
in the area north of Keahole Point, in which Manini'owali and Kuki'o 2 lie, no
documentation has yet been recovered on any major upland agricultural system or
associated permanent habitation in prehistoric times. The coastal zone pattern (which
lies within the State’s parkland) is one of scattered, small clusters of permanent
habitation sites with a few small heiau and shrines, all of which appear to date to late
prehistory, the AD 1300's-1400's on (Cordy 1978; Donham 1987; Walker & Rosendahl
1985; Sinoto & Pantaleo 1990). Associated burials are found in the seaward portions of
the middle zone. Temporary habitation sites in the form of caves, small platforms,
pavings, and enclosures are found in the coastal zone and seaward portions of the
middle zone. These sites seem to have been used by people for short, often repeated,
periods of time while exploiting marine resources. Dates from Kaupulehu show this
temnporary use as far back as the AD. 1000's (Walker & Rosendahl 1988). Additionally,
trails lead inland from the coast and have associated temporary habitation sites. The
inland terminal points of these trails are currently unknown.

Archaeological and Historic Findings: The results of the archaeological inventory
survey by Bishop Museum (Pantaleo, et al., July, 1991) provide significant contributions
to the prehistory of the North Kona region. A total of 25 archaeological sites, comprised
of 1,311 features (mostly small pits), have been recorded, mapped, and their spatial
relationships determined. Figure 13 shows the location of archaeological site complexes
with respect to the proposed conceptual Jand use plan. Test excavations in five features
provided important information on the function and chronology of the sites. Sufficient
information has been generated to evaluate the significance of all the archaeological
sites and for the development of general mitigation plans, which have been approved by
the State Historic Preservation Division.

The results of the mapping and recording of archaeological features show a common
pattern in the seaward portions of the middle zone of a few inland heading trails and
assoriated temporary habitation. However, results show unexpected cultural activity in
the form of numerous pit features in the middle zone, more than hypothesized by
Rosendahl. The occurrence of the numerous pit features (more than 1,100) especially
along one trail section indicates some form of specialized activity. Initial evaluation of
these pit features, based upon archaeological research in other projects in North Kona
and test results, suggest multiple functions, including quarry, agriculture, and storage.

Two temporary habitation features contained abundant midden and artifacts (50-10-18-
5348 and 50-10-18-5354). Their location inland (over 1,000 feet from the coast) suggests
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that exploitation of marine resources took place over an extended period of time.
Artifacts recovered include coral abraders and opihi shell scrapers, indicating
exploitation of marine resources. Even though no fishhooks were actually found, these
types of artifacts suggest fishhook manufacture.

Also, one site (50-10-18-5355) is interpreted as a possible religious shrine. It is a low rock
platform containing branch coral, midden, and lithic debitage. Initial interpretation
indicates specialized use. Additional testing in the next phase of the archaeclogical work
will be performed to verify the function of this site.

Radiocarbon dates obtained from test excavations revealed a long-term span of use in
the Manini'owali and Kuki'c 2 ghupua‘a. The dates range between A.D. 1020 - 1280 and
AD. 1729 - 1808. This settlement pattern fits into Kirch's (1975) expansion period,
defined as small settlements springing up on leeward coasts.

Significance Assessments: To facilitate State and County review, Bishop Museum's
proposed significance assessments for the 25 sites identified within the project area
during the reconnaissance survey are summarized in Table 5. All of the recorded sites
are considered significant under Criterion D of the National Register criteria. The burial
sites and trail segments are also given a significance rating of E. Some types are excellent
examples of site types (Criterion C). DLNR-HPD uses significance criteria to evaluate
eligibility for both the Hawai'i State and National Register of Historic Places. Criterion C
is defined as excellent examples of site types. Criterion D is defined as significant
resources which have yielded, or may be likely to yield, information important in pre-
history or history. Criterion E is defined as resources of significant cultural value. The
review of the proposed significant assessments has been concluded and approved by the
Historic Preservation Division.

B. Anticipated Impacts

Twenty-two of the 25 archaeological sites identified by Bishop Museum will be directly
affected by the development of the proposed project. Figure 13 shows an overlay of the
project master plan areas and archaeological sites on the property. Of these 22 sites, 13
are found within golf course areas (50-10-18-5359, -5356, -5357, -5358, -5360, -5354, -5355,
-5346, -5347, -5344, -5340, -5349, -5352, portion -5337); five are found in residential areas
(-5361, -5345, portion -5337, -5339, -5351); three are located in roadways (-5341, -5350, 5353);
and one located in a landscape area (-5338).

It is proposed to appropriately treat the 25 significant historic sites through preservation
or data recovery. This will be addressed in the cultural resources management plan
which will be reviewed by the DLNR-HPD and the County of Hawai'i. The plan would
result in a "no adverse effect” determination.

C. Miticative M

Several mitigative measures have been proposed to minimize potential impacts to-

archaeological resources. Significant sites will undergo data recovery or be preserved
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TABLES

SUMMARY OF SIGNIFICANT ARCHAEOLOGICAL SITES

State Significance To Be To Undergo
Site No, Evaluation Preserved Data Recovery

50-10-18-5337 C,D,E X
50-10-18-5338 C,D,E x1 X {(por)
50-10-18-5339 D,E X2

50-10-18-5340
50-10-18-5341
50-10-18-5342
50-10-18-5343
50-10-18-5344
50-10-18-5345
50-10-18-5346
50-10-18-5347
50-10-18-5348
50-10-18-5349
50-10-18-5350
50-10-18-5351
50-10-18-5352
50-10-18-5353
50-10-18-5354
50-10-18-5355
50-10-18-5356
50-10-18-5357
50-10-18-5358
50-10-18-5359
50-10-18-5360
50-10-18-5361

C=  References sites reflecting distinctive architectural characteristic or type, period, or method of
construction, or presenting the work of a Master, or possessing high artistic value.

{(por)

1
¥
a
SRR S S R L F VSV E SV IVEVEVEY.
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D= Applies to sites which have yielded, or are likely to yield, information important to further
understanding of traditional culture, history or pre-history.

E=  Specifies sites or places which have signifi‘cant historic or cultural value to an ethnic group of the
State, as proposed.

* Features 1 and 2 of Site -5355 require further testing to confirm function,

[fe. 402 (burial) and other features {pits, temporary habitation)]
fe. 146

fe.2

fe. 1 and fe. 2 {f function is verified)

= W Ny =

Source: Bishop Museum (January 1992)
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following DLNR-HPD recommendations. General mitigation plans for sites which will
be preserved and data recovered have been approved by DLNR-HPD. The next phase of
archaeological work will include the completion of a detailed mitigation plan for data
recovery and site preservation; this report will be submitted to DLNR-HPD for their

review and approval.

Preservation: Preservation Commitments are shown in Table 6. At this point it has
been agreed to preserve sites 50-10-18-5337 (trail), -5348 (burials), portions of -5338 (a
burial and representative examples of temporary habitations and pits), and two other
isolated burial sites (50-10-18-5339 and -5352). In the event that preservation of site 5337
(trail) creates a conflicting use with portions of the land plan, the developer will
coordinate with DLNR-HPD and Na Ala Hele to determine appropriate treatment of
these trail sections. Site 50-10-18-5355, a possible habitation or a small shrine, will
require additional testing to verify its function. If it is determined to be a shrine, the site

will be preserved.

The applicant will propose that the cinder cone and sections of the trail and site 50-10-18-
5338 be incorporated into a public interpretation program. Representative pit features
and temporary habitations in site -5338 will be preserved along a section of a trail.

Eventual preservation plans for the sites to be preserved will include the establishment
of appropriate permanent and construction period buffer zones.

Data Recovery: Data recovery will address the portions of significant sites not
recommended for preservation. Data recovery will be conducted to recover a reasonable
and adequate amount of the site significant information. These proposed general
treatments have yet to be reviewed by DLNR-HPD. Numerous sites, primarily quarry
pit features in the pahoehoe, have been surveyed and tested for presence or absence of
burials, stratigraphy, and chronological sequences.

411 ROADWAYS AND TRAFFIC

This section includes a presentation of the existing roadways and traffic conditions at the
project site and its surrounding area. The potential impact of the proposed project on
future conditions was prepared by the Traffic Management Consultant (TMC) (October
1991) (Appendix L).

A. Existing Conditi
1. Roadway Conditions

The proposed development is adjacent to the Queen Ka'ahumanu Highway. Dedicated
in 1975, the highway extends 38 miles along the North Kona and South Kohala coast
from Kailua-Kona to Kawaihae. The Queen Ka'ahumanu Highway is the primary
arterial highway in the region. It is a Class ], limited access, two lane, two-way State
highway with a posted speed of 55 miles per hour and a two-way capacity of 2,000
vehicles per hour. The road is designed with a 24-foot pavement width within a 300-
foot right-of-way.

-78-

D R B
i

)

B

R

3 1%

L”3

]

i

(]

(1

{

ar



MANINI'OWALI RESIDENTIAL COMMUNITY
sFinal Environmental Impact Statemente

TABLE 6

SITES RECOMMENDED FOR IN-SITU PRESERVATION

State Site No, Feature No, _Description
: 50-10-18-5337 1 mauka-makai trail
8 50-10-18-5338 402 burial
| -5338 (portions) - pits, overhang shelters,
. lava tubes, cupboards
1 50-10-18-5339 146 burial |
50-10-18-5348 1 habitation
"H‘ 2 habitation
— ch habitation
= 32 habitation
. 33 habitation
‘ 34 habitation
] 35 burial chamber
36 burial platform
] 37 burial
4.37 habitation, quarry,
] exploratory, agriculture
' 50-10-18-5352 2 burial
50-10-18-5355* 1 possible shrine
2 possible shrine

* Features 1 and 2 of Site -5355 require further testing to confirm function.

SOURCE: Bishop Museum (January 1992)
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Mamalahoa Highway is a two lane, two-way County highway located generally parallel
with Queen Ka'ahumanu Highway approximately 3-1/2 miles mauka. The traffic study
assumes that Mamalahoa Highway will not be significantly affected by the proposed
project. The only existing mauka-makai connector roadways between the two highways
are located at Waikoloa and Keahole.

Located between the Waikoloa and Keahole connector roadways, the project site is closer
to the Keahole Airport Access Road. It is located approximately five miles north of
Keahole Airport. Traffic counts are ordinarily collected at major road intersections.
Table 7 presents traffic data for existing AM and PM peak hours traffic flows on Queen
Ka'ahumanu Highway with respect to these two connector road intersections.

2. Observed Traffic Conditions

The peak hour of traffic in the study area occurs between 6:30 AM and 7:30 AM, and
between 3:15 PM and 4:15 PM, with PM peak hour flow greater than AM peak hour flow.
During the AM peak hour, Queen Ka'ahumanu Highway south of its intersection with
Waikoloa Road carries more traffic southbound than northbound, and conversely,
Keahole Airport Access Road carries more traffic northbound than southbound. During
the PM peak hour, Queen Ka'ahumanu Highway south of its intersection with
Waikoloa Road carries only slightly more traffic southbound than northbound, but
Keahole Airport Access Road also carries more traffic southbound than northbound.

B. Anticipated Impacts

Analysis Methodology: The focus of the TMC (1991) traffic impact analysis was to
determine the short-term impacts of at-grade improvements at the intersection of the
project access roadway and Queen Ka'ahumanu Highway. Total traffic volumes were
estimated with and without the project, assuming complete development by the year
2006. Forecasts were made for morning and afternoon peak periods. Analyses of both
signalized and unsignalized conditions were completed.

The State Department of Transportation (DOT) is currently undertaking a planning
study for the widening of Queen Ka'ahumanu Highway that would determine the
location of additional interchanges and functional aspects of a frontage road system.
Queen Ka'ahumanu Highway is planned for expansion from a two lane to a four lane
highway by the State DOT. In the interim, the State DOT will not allow traffic signals at
the Manini'owali project entrance in keeping with their policy to upgrade Queen
Ka'ahumanu Highway to a high-speed limited access highway according to State DOT
correspondence dated 7 January 1992. The original TMC analysis for the Draft EIS
included only a signalized alternative. For comparison purposes, both the signalized
and unsignalized conditions are addressed in the Final EIS.

The ultimate access configuration for the project will depend on the outcome of the
State DOT planning for the expanded highway. Discussions between State DOT and the
affected property owners to locate the future interchange to serve the
Kaupulehu/Kuki'o resort node and the proposed Manini'owali project are presently
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TABLE 7

EXISTING TRAFFIC VOLUMES AND
LEVELS-OF -SERVICE

LEVEL-OF-  VEHICLE-TO-
QUEEN KA'AHUMANU VEHICLES PER SERVICE CAPACITY

HIGHWAY SEGMENTS HOUR(VPH) QLOS) RATIO (V/Q)
AM Peak Hour

South of Waikoloa 770 D 0.37
Northbound a33
Southbound 437

North of Ke-ahole 563 C 0.27
Northbound 329
Southbound 234

PM Peak Hour

South of Waikoloa 909 D 043
Northbound 427 :
Southbound 482

North of Ke-ahole 783 D 0.39
Northbound 284
Southbound 499

SOURCE: Traffic Management Consultant (October 1991)
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underway. NKDG is proposing at-grade roadway improvements for their project in the
interim period until the planning for the Kaupulehu/Kuki'o/Manini'owali ahupua‘a is
finalized by the State DOT. The traffic volumes were forecasted for full build-out in 2006
of a channelized, at-grade intersection of Queen Ka'ahumanu Highway with the project
access road. Ultimately, project access would be provided along the proposed frontage
road system or, possibly, at an interchange located near the proposed interim project
access location. It is always possible that development of the interchange(s) and frontage
road system could be completed before 2006, however, no firm timetable for these
improvements has been set.

The original TMC analysis for the Draft EIS included only a signalized alternative. The
signalized condition was found to be necessary for traffic flow and safety considerations.
It is uncertain when the State DOT will implement its long range plans for this section
of Queen Ka'ahumanu Highway, therefore, without signals the new intersection would
allow free-flowing travel on the highway, but left turns into and out of the development
would be unprotected (discussed further in this section). For comparison purposes, both
the signalized and unsignalized conditions were studied.

A public roadway access to the State’s coastal lands at Manini'owali and Kua Bay will
also be provided in both the short- and long-term, as discussed in Section 2.5. Analysis
for this roadway will be considered in the State's planning process for the the proposed
Shoreline Wilderness Park of which the Manini'owali Beach area will be a part.

Future Ambient Trafficc West Hawai'i is experiencing rapid growth, as several resort
and residential projects have received substantial approvals. To the north these include
the Waikoloa Village and Resort, Kaupulehu Resort, and the Huehue Ranch project at
Kuki'o. Several residential and resort projects are proposed to the south, including:
residential project, the State housing project at Kealakehe, and the Queen
Lilioukalani Trust project. The construction of these resorts and residential projects are
expected to contribute to the increase in ambient traffic on Queen Ka'ahumanu
Highway in the project area and the region.

The recently completed Island of Hawai'i Long Range Highway Plan (May 1991) includes

a travel forecast for the year 2010, based upon a land use forecast developed by the
County of Hawai'i. This travel forecast has been adopted for the purpose of establishing
future baseline traffic conditions from which to analyze the traffic impacts resulting
from the proposed project. A growth factor of 1.81 was used in projecting 2006 traffic
demands over the existing conditions.

Trip Generation: The trip generation characteristics of the project are based upon the
land uses shown in the Conceptual Master Plan (Figure 5). Estimates of the number of
vehicles entering and exiting the development is based upon generally accepted
techniques developed by the Institute of Transportation Engineers (ITE) and published
in Trip_Generation (5th edition). The ITE trip rates for residential and commercial
projects are developed empirically, by correlating the vehicle trip generation data with
various land use characteristics, such as vehicle trips per dwelling unit. Table 8 shows
the breakdown of vehicle trips generated by the project.
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N TABLE 8

TRIP GENERATION SUMMARY

LAND USE AM PEAK HOUR(1) PM PEAK HOUR(1)
LAND USE INTENSITY ENTER EXIT _TOTAL ENTER EXIT TOTAL
s Single-Family 700 DU{(2) 90 257 347 323 174 497
- Dwellings
B Multi-family 300 DU 21 102 123 102 53 155
Dwellings
- Golf Course 18 Holes 41 8 49 31 29 60
T and Clubhouse _'
- Tennis Center 4 Courts 3 3 -6 -6 _6 12
- TOTALS 155 370 525 462 262 724
J
(1) Vehicles per Hour
U (2) DU=Dwelling Units

E] SOURCE: Traffic Management Consultant (October 1991)
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Approximately 75 percent of the single-family and multi-family homes will be occupied
by full-time residents. The remainder of the housing units occupied less than full-time
will consequently have a lesser impact on the traffic conditions in the area than if all
1,000 units were occupied full-time.

A total of 586 vehicle trips are projected for the PM peak hour which represents the
worst-case period. A portion of the vehicle trips generated by the development are
expected to be internal trips. The golf course and tennis, as well as the clubhouse and
convenience store, will attract many of the project’s residents that would otherwise
leave the development for other external attractions.

Short-Term Traffic Impacts: In the short-term, operation of construction equipment,
trucks, and worker vehicles may temporarily impede traffic along Queen Ka'ahumanu
Highway during the construction period. Trucks will be hauling construction materials
to the site such as cement, pipes, lumber, crushed rock, and asphalt concrete. During the
on-site roadway construction period, trucks will be hauling asphalt concrete to the
project. During the golf course construction period there will also be trucks entering and
exiting the site hauling imported soil.

Traffic generated by .construction workers will occur during the early morning hours
and when workers leave the project in the afternoon. Workers commuting to the
project site each workday, are expected to contribute towards increased vehicle trips
during the morning and afternoon peak hours. Contracted companies will be
encouraged to transport their employees on company trucks from construction company
base yards.

At-Grade Intersection 2006 Traffic Conditions: Impacts of the forecasted increase in
traffic were assessed by the change in Level-of-Service (LOS) for conditions without the
project traffic and with the project traffic. The project intersection exists in the “With
Project” scenario only, since the project creates the need for a new intersection with
Queen Ka'ahumanu Highway. The intersection was analyzed for at-grade signalized
and unsignalized conditions. Signalized traffic flow patterns at the project entrance and
the results of the LOS analysis for “With” and "Without” conditions are shown in
Figure 14. Unsignalized traffic flow patterns for AM and PM peak hour (2006) traffic are
shown in Figure 15.

"Without" the project by 2006, Queen Ka'ahumanu Highway would operate under
capacity at LOS E during both AM and PM peak traffic hours. With the project
completed by 2006, during both AM and PM peak hours, the intersection would also
operate under capacity with either signalized or unsignalized conditions. Queen
Ka'ahumanu Highway south of the project access road would operate at LOS E in the
AM and PM peak hour under signalized conditions. Without signals, left-turns into
and out of the project will operate at LOS F. Safety conditions would be worse in the
unsignalized condition, due to vehicles attempting to make left turns through gaps in
approaching traffic from both directions.
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Vehicles associated with the Manini'owali Residential Community using Queen
Ka'ahumanu Highway and other local roadways are expected to slightly affect through
traffic flow on the highway during the short-term at-grade intersection access period.
Based upon evaluation criteria for highway deficiencies established in the Long Range
Highway Plan , Queen Ka'ahumanu Highway would require widening to four lanes.
Impacts on traffic as a result of the project will be reduced substantially once Queen
Ka'ahumanu Highway is improved to four lanes and the intersection is removed. Until
the proposed interchange and frontage road are constructed, it is assumed that an at-
grade access will be provided at a channelized intersection without traffic signal control
(per request by DOT). AS compared to a signalized condition, the unsignalized
intersection would allow better through-traffic flow but would reduce the operation of
project traffic movements.

The study by TMC does not consider the improved public access roadway to the Kua Bay
area which is shown on the Conceptual Master Plan. This roadway is shown at Queen
Ka'ahumanu Highway entering through the State land at Awake'e and bearing north
through the NKDG project site and onto the State’s Manini'owali parkiand. While
NKDG will be involved in the construction of this roadway, subject to obtaining all
applicable State and County approvals and permits for its proposed development, the
final alignment will depend on State DOT highway planning and State DLNR park
planning, including an archaeological study.

C. Mitigative M

Several mitigative measures are planned for implementation to minimize the impact of
traffic generated by the project, as discussed below. Proposed improvements to the
Queen Ka'ahumanu Highway are shown in Figure 16.

Left Turn Storage Lane on Queen Ka'ahumanu Highway: An exclusive left tumn storage
lane (northbound) will be constructed at the intersection of Queen Ka'ahumanu
Highway and the project access road. This improvement will alleviate possible delays or
back-ups on Queen Ka'ahumanu Highway caused by vehicles turning left into the
project access road. This should also help minimize rear-end collisions with vehicles
slowing down or stopping to turn left into the project access road.

Turning Lanes Into and Out of Project Entrance: An exclusive right turm acceleration
lane on Queen Ka'ahumanu Highway for vehicles exiting from the project access road
will be provided to allow vehicles turning right (southbound) onte Queen Ka'ahumanu
Highway to safely merge with through-traffic. Also a right turn deceleration lane will be
provided southbound on Queen Ka'ahumanu Highway to allow vehicles entering the
development from the north to slow down without impeding through-traffic behind
them. These turning lanes will help traffic flow and improve safety at the intersection.

Signal Warrant Study: As traffic conditions build in the futureNKDG will prepare a
signal warrant study upon the request of the State DOT for the interim intersection of
the project access road with Queen Ka'ahumanu Highway. A warrant study would be
required by State DOT prior to installation of traffic signals at an intersection.
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Construction Traffic: The number of worker vehicles traveling to and from the site
during the heavy construction period will be minimized by the use of company trucks
and vans to carry workers from construction company base yards. Truck and heavy
equipment travel to and from the site will be conducted during non-peak traffic hours to
minimize the impact on local and commuter traffic. During construction phases of the
project, special duty police officers shall be employed to assist in directing traffic and the
movement of heavy equipment and supplies at the intersection of the project access
roadway and Queen Ka'ahumanu Highway.

412 NOISE

Existing noise conditions and potential future noise conditions at the project and its
surrounding areas were evaluated by Darby & Associates (June 1991). This technical
report is included in its entirety as Appendix M. The report is summarized for the
following discussion of noise conditions.

A. Existing Condi

Noise from sources such as traffic is commonly measured in "A" weighted decibel units
(dBA). The A weighting refers to the emphasis of certain sound frequencies over others
to simulate the sensitivity of the human ear. The decibel scale is logarithmic, and a 10-
fold increase in sound energy results in an increase of 10 dBA corresponding
(approximately) to a subjective doubling of loudness. Doubling of the sound energy
results in an increase of three dBA, while the smallest change in noise level considered
to be noticeable is about 2 dBA.

Ambient noise level measurements were performed at several locations on the project
site on 3 June 1991. Noise from vehicular traffic along the Queen Ka'ahumanu
Highway dominate at locations near the highway. At locations away from the highway,
natural sound sources, such as wind in the foliage, birds and surf, are dominant, Noise
level measurements made at a distance of about 350 feet from the highway yielded
Equivalent Continuous Sound levels, Leq's (average) ranging from 45 to 52 dBA. At
locations away from the highway, natural sounds measured ranged from 38 to 41 dBA

Leq.

Noise arising from aircraft originating from Keahole Airport, located approximately six
miles to the south of the subject parcel, were barely audible and did not increase the
ambient noise levels. Aircraft takeoffs using Runway 35 were not measured, but are
expected to generate significantly higher noise levels than those of Runway 17 which
were measured. However, the project site is located well outside of the 55 dB Ldn
contour lines for both the existing (1990) and the future (2005) years. This is considered
to be a “minimum risk level” according to State Department of Transportation
guidelines. Aircraft generated 60 dB Ldn is a maximum recommended level for
residential use without any special mitigation measures.
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There are no currently existing sensitive noise receptors at the adjoining lands; although
the Regent Kona Coast project at Kukio will include some new residential development
to the north of the project.

B. Anticipated Impacts

Future activities at the project were evaluated with respect to potential noise generators.
These activities include: construction activities, project-generated traffic, golf course
maintenance equipment operations, clubhouse and tennis center activities, and
stationary equipment operation (such as air conditioners and pumps). Potential noise
impacts on off-site park facilities and on new, proposed residences within the project
and outside the project at the adjacent Regent Kona Coast development were also

considered.

Construction Impacts: In the short-term, significant increases in noise levels may result
from construction activities. Development of the project will involve clearing,
grubbing, grading and the construction of infrastructure and buildings. The actual
amounts of noise generated in construction are dependent on the methods employed
during each construction phase. Earth moving equipment, such as bulldozers and diesel
powered trucks, will probably be the loudest equipment used in construction. Typical
construction equipment noise levels are shown in Figure 17.

Rock removal will be required over most of the graded areas of the site. Equipment
typically used for rock removal include rock hammers and drills, as well as blasting
equipment. Equipment using impact to break rock is noisy, as shown in Figure 14 where
82 to 98 dBA at 50 feet is typical of jack hammers and rock drills. The breaking of rock by
explosion usually creates a muffled "thump” sound. Noise created during rock removal
may affect the several nearby beach parks where camping activities may occur. These are
presently the only noise-sensitive areas in the vicinity of the project site. However,
most of these camping areas are exposed to high sound levels of surf and wind noise,
with Ldn levels probably exceeding 70 dB, depending on the weather condition. The
natural sounds will probably mask the construction-related noises much of the time. In
any case, this impact will be short-term in duration, and the actual time period required
for drilling and blasting will be assessed after fina! design and geotechnical studies are
complete.

Traffic Noise: Over the long term, some additional noise will be generated by the project
which will cause a very slight increase in noise levels along the Queen Ka'ahumanu
Highway. Federal Highway Administration (FHWA) highway traffic noise modeling
results showed that the increases in the future traffic noise levels due to project-
generated traffic are at most 1.0 dBA. An increase in noise level of 1.0 dBA is usually not
detectable by a person with normal hearing, and therefore, it is not considered a
significant noise impact. About a 4.0 dBA increase in the highway traffic noise is
expected due to the region's overall future growth. However, contribution from the
project-generated traffic to this overall increase is considered negligible.

-}

1

B |

-

-
H
-

[}

1

(.

|

a_z



T I PR R

L.}

NOISE LEVEL 10BA1 AT 50 FEET

70

80 80

100

Compacters (Roliars)

Front Loagers

Bacwnoes

Tragtors

Scrapers, Gragers

EARTH MOVING

Pavers

Trucxs

Concretle Mixers

Concrete Pumps

Cranes (Movgbdie!

[ )
P——
pr—
oy
p—

Crangs (Dernigx!

MATERIALS HANDLING

Pumps

Genetators

[ 7¢]
w
Z
W
z
o
-
wn
-
[++]
X
Q
|8
-l
o
=
&
w
-
Z
e
]
o
w
[+
w
z
Q
o
[
z
w
X
%

STATIONARY

Compressors

Prngumatic Wrenches

Jack Hammers ang Rock Drills

IMPACT
EQUIPMENT

Pile Orivers (Poaks!

Vibrator

OTHER

Saws

Note: Based on Limited Available Data Samples

Source:
U.S. Envionmental Protection Agency, 1972

Construction Activity Noise Levels

MANINI'OWALI RESIDENTIAL COMMUNITY

-91-

FIGURE 17

T e T ot ettt TR o el a e

Caa v




MANINI'OWALI RESIDENTIAL COMMUNITY
sFinal Environmental Impact Statemente

The nearest of the project’s residential areas to Queen Ka'ahumanu Highway are to be
located at a distance of approximately 400 feet. At such a distance, the Ldn level is
estimated to be at most about 65 dB, and is therefore in compliance with Federal
Department of Housing and Urban Development (HUD) site acceptability standards.
Similar calculations for interior roads indicate that at a distance of 100 feet from the
centerline of the roadway, the traffic noise levels are less than 60 dBA, assuming “soft
site” characteristics of single-story homes with dirt or grassy intervening grounds, and
no concrete or asphalt between houses. Assuming a 35 mile per hour speed, and one
percent heavy and one percent medium truck mix, analyses indicate that residential
structures provided with setback distances of 40 feet or more from the centerline of the
interior roadway, regardless of either “soft” or “hard” site conditions, will conform to
the HUD standard of no more than 65 dB Ldn sound pressure.

Golf Course Ground Maintenance Noise: Noise associated with ground maintenance
equipment, such as lawn mowers and leaf blowers, could have an adverse impact on the
proposed residential areas, particularly when the equipment is near the housing.
However, noisy equipment is also incompatible and disruptive with golf play. All
equipment powered by internal combustion engines will be fitted with adequate exhaust
mufflers, and schedules will limit noisier maintenance activities until after 7:00 AM.
Noise from ground maintenance operations should not be “unreasonable” or
“excessive” as defined by the State Department of Health (DOH).

Clubhouse Noise: Noise sources from clubhouse operations could include kitchen
equipment, fans, air conditioners, refrigeration equipment, pool pumps, as well as
sound systems for announcements and music. Noise from the clubhouse could
potentially impact the nearby future residential areas in the immediate vicinity of the
clubhouse. The sound from the above mentioned sources should not create a
significant noise impact to the closest possible future residences of neighboring projects,
which will be at least 2,000 feet distant.

Tennis Center Noise: The primary source of noise from tennis games are racquet-to-ball
impact, shoe screech, shouting and yelling. Noise generated by such activities may affect
the proposed homes located adjacent to, or near, the tennis center. For example, a
typical doubles tennis game could generate an L10 level (10 percent exceedance level) of
about 58 dBA at a court fence-line. Although not enforceable in Hawai'i County, such a
level exceeds both the DOH’s daytime (7:00 AM to 10:00 PM) and the nighttime (10:00 PM
to 7:00 AM) noise limit of 55 and 45 dBA, respectively. Adequate setbacks will be
provided between the courts and the project’s residential lots to reduce the tennis noise
impacts to a level of insignificance. It is not expected that spectator tennis matches will
be held at which crowd cheering and a public address sound system would create sound
levels exceeding DOH noise regulations.

Stationary Equipment Noise Noise from air conditioning equipment, pool pumps,
exhaust fans, trash compactors, and any other stationary equipment at the golf
clubhouse, tennis center, and residences will not exceed the noise levels allowable by
State DOH noise regulations. Noise from equipment at the project’s buildings will not
be audible off-site. Trash pick-up and delivery vehicles are typically operated and
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scheduled to cause minimum disturbance to neighboring residential units. These
operations are expected to meet the requirements of State noise regulations.

Existing Noise-Sensitive Areas: Similar to what is stated above concerning
construction-related impacts, noise created by activities within the development may be
noticeable at the State’s beach park where camping activities may eventually occur.
However, most of the park area is exposed to high sound levels of surf and wind noise,
with Ldn levels probably exceeding 70 dB, depending on the weather condition, Due to
this natural masking sound, the project-generated noise is not expected to cause any
significant noise impact at the beach park.

C. Mitigative M.

Several measures will be implemented to minimize potential noise impacts at off-site
receptors.

Construction Noise Control: Compliance with existing regulations as enforced on Oahu
will mitigate construction noise generated by the project to acceptable levels. State DOH
regulations have been established to limit construction noise generation and the intent
of these regulations will be followed. Required permit conditions for construction
activities include the following:

“No construction activities Creating excessive noise... before 7:00 AM and after 6:00 PM of
the same day.”

“No construction activities which emit noise in excess of ninety-five dB(A)...except
between 9:00 AM and 5:30 PM of the same day.”

“No construction activities which exceed the allowable noise levels on Sunday and
on...(certain) Holidays. Activities exceeding ninety-five dB(A) shall (also) be prohibited
on Saturdays.” :

In addition, construction equipment and on-site vehicles or devices requiring an
exhaust of gas or air must be equipped with mufflers. Construction vehicles using local
roadways will satisfy the noise level requirements defined in Hawai'i Administrative

Rules, Title 11 (1981).

Blasting Measures: During rock removal, the immediate blast area is covered by a blast
mat with the purpose of directing the explosive energy into the rock, muffling the air-
borne pressure pulse, and controlling flying debris. The actual blast will be perceived as
a muffled “thump” sound and should cause minimal vibration through the ground.

Long-Term Operational Noise Control: The design of the golf clubhouse, golf course
maintenance, and waste treatment facilities will include noise mitigation measures in
the planning of the location and orientation of the air conditioning equipment, exhaust
fans, pool pumps and other equipment, such that local noise regulations will be
satisfied.
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Ground maintenance equipment will be powered by internal combustion engines with
exhaust mufflers. Schedules for maintenance will be arranged so noisier operations do
not occur near residences (on and off the project area) before 7:00 AM or after 5:00 PM.

Golf Clubhouse and Community Facility Noise Control: The site planning for the golf
clubhouse, tennis center, and other recreational or community facilities shall
incorporate adequate setback distances, respecting existing residential areas. Proper
sound insulation measures shall be incorporated into the building design. Events
which propose the use of amplified sound outside the building shall notify the
community and be scheduled at hours which do not conflict with the neighboring
residential areas.

413 AIR QUALITY

An air quality study of the proposed project has been prepared by Barry D. Neal and
Associates (June 1991). The information provided by this study is summarized below,
and the complete report is included in Appendix N.

A. Existing Conditi

Present air quality in the project area is mostly affected by air pollutants from natural
and/or vehicular sources. There are no industrial or agricultural air pollution sources
nearby. Natural sources of air pollution that may affect the air quality of the site include
ocean sea spray, aero-allergens from plants and wind-blown dust from bare soil areas.
At present the largest intermittent natural contributor to air pollution is eruptive
activity at Kilauea volcano, more than 50 miles east of the project site. Since 1989, the
American Lung Association has had a monitoring station at Captain Cook in South
Kona for a vog (volcanic smog) characteristic study. Preliminary results indicate that
sulfate levels are up to five times higher in the Kona area compared to Hilo. Potential
impacts on human health from the vog are still under study.

Queen Ka'ahumanu Highway, adjacent to the project site, is a major arterial roadway.
Depending upon the prevailing wind direction, emissions from motor vehicles
traversing Queen Ka'ahumanu Highway may also be carried over the project site.

The Department of Health maintains monitoring stations in Hilo and Honoka'a, about
60 miles east-south east of the site, but the data collected are specific to those localities
and cannot b