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WINDWARD PARK GOLF DRIVING RANGE
REVISED ENVIRONMENTAL ASSESSMENT

PROJECT INFORMATION

PETITIONER: Lydia Tsui, President
Windward Park, Inc.
1017 Kapahulu Avenue, 2nd Floor
Honolulu, Hawaii 96816
Phone: 734-2944
AGENT: Duk Hee Murabayashi (Mrs.}
DHM inc.
1188 Bishop Street, Suite 2405
Honolulu, Hawaii 96813
Phone: 521-9855
LANDOWNER: Harold K.L. Castle Foundation
LEASEE: Consolidated Amusement, Co., Ltd.
TAX MAP KEY: TMK 4-2-14: Parce! 4
PROJECT LOCATION: 917 Kalanianacle Highway, Kallua, Koolaupoko, O'ahu;
corner of Kalanianaole Highway and Kapaa Quarry Access Road
approximately 13 miles northeast of Honolulu.
PROPOSED ACTION: Development of a golf driving range for use by the general public
PROJECT AREA: 24.059 acres
DEVELOPMENT
TIMETABLE: To be completed by January 1991

EXISTING LAND USE DESIGNATIONS FOR THE PROJECT AREA

STATE LAND USE: Urban

DP LAND USE: Preservation

ZONING: P-2, General Preservation

SPECIAL

MANAGEMENT AREA: Entire project area falls within the SMA

EXISTING LAND USE:

Drive-in movie theater
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I INTRODUCTION

1.1 Statement of Purpose and Need For Action

It is the intent of Windward Park, Inc. to develop a public golf driving range with 35 practice
tees ("stalls"), a putting green, a chipping area, a snack bar/pro shop, a maintenance building,
and supporting infrastructure on the present 24.059 acre site of the existing Kailua Drive-in

Theater.

Golfing has become one of the most popular sports on Oahu and the island's existing golf courses
and driving range facilities are heavily used. This is espaclally true for golf driving range
facilities which are open to the general public. Presently only two completed driving ranges on
the Windward side of Oahu are open for public use:

. Bay View Golf Course - 40-50 praclice tees; and
« Olomana Golf Links - 12 practice tees.

Because of this limited availabilily, golfers wishing to utilize golf facilities open to the public
are currently faced with crowded play situations and a lack of available playing times. The
proposed Windward Park Driving Range is intended to help relieve these demand pressures and
provide Windward Oahu's golfers with a new, high-quality golf driving range, with reasohable
access and rate conditions.

1.2 Purpose and Content of The Environmental Assessment

This Environmental Assessment (EA) has been prepared 1o identify and evaluate the existing
conditions and potential impacts of the development of the proposed Windward Park Driving
Range. The EA is required as part of an application to the City and County of Honolulu,
Depariment of Land Utilization, for a Special Management Area Use Permit (SMP) (see Section
VI.2.E). This document has been prepared in accordance with the provisions of Chapter 343,
HRS: Title 11, Chapter 200 of the State Department of Health Rules; and Chapter 33, Revised
Ordinances of Honolulu which fogether set forth the requirements for the preparation of an
Environmental Assessment for an SMP.




Chapter 11




Il DEVELOPMENT PROPOSAL

II.1  Location

The Kallua Drive-in Theater property, hereafter referred fo as the Subject Property, is located
on the Windward side of Oahu, just north of the intersection between Kalanianaole Highway and
the Kapaa Quarry Access Road, approximately 2 miles west of Kailua and 13 miles northeast of
Honolulu (see Exhibit l-1).

The Subject Property is identified as Tax Map Key 4-2-14: Parcel 4 (see Exhibit 11-2).

1.2  Project Description

The proposed Windward Park Driving Range Is intended for use by the general public. The
approximate operating hours of the driving range will be from 9:00 a.m. - 9:00 p.m. during
weekdays with extended hours to approximately 10:30 p.m. on weekends. The following
facilities, to be constructed in accordance with the requirements of the Land Use Ordinance
(LUO), will be included in the proposed development {see Exhibit 11-3):

* Driving Range

A 10-acre grass driving range with 35 practice tees ("stalls”), a putting green, and a
chipping area. For planning purposes, it is estimated that a maximum of 70 persons each
hour will utilize the 30-tee driving range - 35 people practicing and 35 people waiting for
their turn, assuming that each person takes an average of one-hour practice time. Based on
this assumption, a maximum total of between 420-500 people will utilize the driving range
each day. However, because usage fluctuates with time of day.' the actual rates of usage are

expecled to be lower than estimated.

The driving range will be illuminated for night play by high pressure sodium fixtures,
mounted on a total of eight (8) 35-foot aluminum poles, located along the hitting line and on
either side of the driving range (see Exhibit 11-3). Each light pole will have four (4), 300
walt, high pressure sodium fixtures mounted on it. Shields placed on the lighting fixiures
will restrict the area illuminated by the lights to the driving range only. The light poles and
lighting will not be prominently visible from Kalanianaole Highway or the Kapaa Quarry

Access Road,
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Fences made of a combination of chain-link and netting material will be placed on the
perimeter of the driving range to caich misplayed balls (see Exhibit 1I-3). The fences will
be approximately 20 feet in height and will be colored green to blend in with the
surrounding landscaping. Vegetation will be planted adjacent 10 the fences to soften their
visual impact on driving range users. The proposed fencing will not be prominently visible
from Kalanianaole Highway or the Kapaa Quarry Access Road.

Pro Shop/Snack Bar

A 5,300 sq. fi. building located in the southeastern corner of the Subject Property. The
one-story, 25-foot high, building is designed 1o reflect Hawali's outdoor life style with an
extensive covered lanal area (see Exhibit I1-4). When completed the building wili not be
prominently visible from adjacent roadway areas. A square footage breakdown of the
building by functional area is’provided below.

Snack Bar 2,200 sq.ft.
Pro Shop 400 sq.ft.
Support Office 230 sq.ft.
Restroom 400 sq.ft.
Total 5,300 sq.ft.
Maint Buildi

A 1,000 sq. ft. building located in the southwestern corner of the Subject Property. The
one-story, 20-foot high, building will be utilized to house maintenance equipment for the
proposed driving range.

Water Retention Basin/Sediment Pond

A water retention/sediment pond will be developed in the southwestern corner of the property
adjacent to the parking area. The pond, located at a low point in the property’s topography,
will serve to filter sediment from storm runoff and funclion as a water reserve for irrigation.

Parking/Access Road

In accordance with the parking standards for a driving range specified in the Land Use
Ordinance (LUO), an at-grade parking lot with 70 parking stalls will be developed on the

-6 -
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southern edge of the Subject Property. The parking lot will be located at approximately the
same grade as the clubhouse. The parking area will be screened by landscaping planted on
the perimeter. Autos occupying the parking lot will not be visible from the Kawainui Marsh
or the adjacent roadways. The exisling access road on the east side of the Subject Property
will be improved and utilized for access to the parking area. The roadway will be landscaped
along its entire length. A marker sign fronting the access road on Kapaa Quarry Access Road

will be constructed to alert motorists to the site.

.3 Development Schedule

Construction of the driving range is scheduled to commence in late 1930 and will take
approximately 6 months to complete. The driving range will be open to the public approximately

3 months after complstion of construction.

1.4 Estimated Cost

The estimated project development cost for the driving range is approximately $4.7 million,
Approximately 51 percent of this cost will be devoted to landscaping for the Subject Property.

Table II-1 provides a cost breakdown of the proposed project.

Table 1l-1
Cost Breakdown of the Proposed Windward Park Driving Range

ltem Unit Cost Total Cost
Grading 30,000 cy @ $5.00/cy $150,000
Utility Servicas Existing
Pro Shop/Snack Bar 5,300 st @ $125/sf $662,500
Maintenance Building 1,000 sf @ $100/sf $100,000
Roads and
Parking Lots 55,000 sf @ $7/st $385,000
Landscaping 800,000 st @ $3/sf $2.400.000
$3,697,500
Indirect Costs and Contingency @ 25% $ 024375
Total Projected Costs $4,621,875

Say $4,700,000
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111 EXISTING ENVIRONMENTAL CONDITIONS AND ANTICIPATED
PROJECT IMPACTS

.t Existing Land Uses

Existing Condit]

The Subject Property is presently occupied by Kailua Drive-in Theater. The drive-in screen,
parking area, concession stand, and access roads, occupy approximately 83 percent of the
property area with the remaining area being devoted to open space {see Exhibit 1/I-1).

The Kailua Drive-in has been in operation since 1963. It operates on a seven nights per week
schedule with two features per night. The gates open at 5:30 p.m. (Fri-Sun) or 5:45 p.m. (Mon-
Thurs), with the first feature beginning at 6:30 p.m. and ending approximately at midnight. There
is one entrance from the Kapaa Quarry Access Road and two exits {(one each onto Kapaa Quarry Access
Road and Kalanianaole Highway). In the center of the theater parking lot is a one-story concession
stand. The maximum capacity of the drive-in is 700 vehicles. There currently are no other regular
uses at the drive-in site (e.g. swap meets) although private parties are sometimes arranged.1

Project Impacts

The proposed driving range will replace the Kailua Drive-in and will eliminate the use of the
Subject Propertly as a drive-in theater.

L2 Surrounding Land Uses

Existing Conditi

The Subject Property is bordered on its northern and western sides by the slopes of Ulumawao
Ridge, on its southern side by Kalanianaole Highway and on its eastern side by Kapaa Quarry
Access Road (see Exhibil lll-2). Surrounding land uses include, the HC&D (Kapaa) Quarry, the
Kapaa Landfill and the Kapaa Refuse Transfer Station to the north of the Subject Property (refer
back 1o Exhibit iI-1, Location Map). To the east across the Kapaa Quarry Access Road is Kawainui

1 Alloperating information supplied by Consolidated Amusements, Ltd, during a telephone interview, December
13, 1988,

-9-
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Marsh, the largest freshwater marsh in the State of Hawaii. Further to the east beyond
Kawainui Marsh is the town of Kailua. To the south of the Subject Property across Kalanianaole
Highway is the Maunawili subdivision and the site of the Royal Hawaiian Country Club
(currently being developed). Located to the west of the Subject Property is the campus of
Hawaii Loa College and the Pali Golf Course.

Although the proposed driving range is located outside the primary boundary of Kawainui Marsh, a
further discussion of the Marsh is warranted because it is an established wetland system and is an
area of environmental and ecological significance (see Exhibits Il-3 and ili-4).

Kawainui Marsh was declared eligible for listing on the Nationa! Register of Historic Places as a

historic, cultural and archaeological complex in July of 1979. According to recent published

sources of information®, Kawainui Marsh presently serves several functions. It is a flood-

control plain for most of the Kailua area as well as a buffer zone and sink for sediment and

nutrients caused by natural and human activity. The Marsh is fed primarily by springs from -
Maunawili Valley and two major streams, Maunawili and Kahanaiki. It is also a receptacle for

treated sewage effluent and, possibly, leachate from Kapaa landfill. In addition, it is a nesting

and feeding area for four endangered endemic Hawaiian waterbirds3 as well as a variety of other

non-indigenous birds. Portions of the marsh also function as a passive recreational area.

The Marsh is can be roughly divided into two vegetative types: woody (forest) and marsh meadow.
The woody vegetative area consists of koa haole, monkeypod, guava, hau, Java plum and banyan plus
forest understory. This area parallels the Quarry Road and is closest to the proposed driving
range. The Marsh meadow vegetation consists primarily of bulrush, cattails and grass
communities. It is essentially a bog with layers of plants, roots and peat floating on water.

In 1983, a Resource Management Plan for Kawainui Marsh was published by the State of Hawaii
in an attempt to establish a framework to manage the resources of Kawainui Marsh. As part of
this plan, management objectives and recommended aclions were formulated for various
resource areas. Within the area of aesthetics, the Kailua Drive-in Theater was identified as a

2 Depariment of Planning and Economic Development, State of Hawaii, Besource Management Plan for Kawainui
Marsh. March 1983; and Chun, Michael J. and Gorden L. Dugan, Environmental Aspeds of Kapa'a Landtill,
Kawainul, Q'ahy, Hawali, Technical Report No. 140, Water Resources Research Center, Umversny of Hawaii at
Manoa, September 1981.

3  These are the Koloa (Hawaiian duck), Hawaiian Gallinule, Hawaiian Coot and the Hawaiian Black-necked Stilt,
as identitied by Berger, pgs. 19-21 (1988).

-12 .
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land use which was “incompatible with the visual qualities and natural area potential of the
marsh.” It recommended that opporiunities for removal or modification of the theater's screen
be explored in order 1o improve view planes toward and from the Marsh.

Project Impacts

The proposed driving range will not adversely impact any of the Subject Property's surrounding
land uses. Removal of the drive-in's screen and illuminated ground sign in conjunction with
extensive landscaping of the Subject Property is expected to enhance existing view's from
adjacent land uses when the proposed project is completed {see Section 1il.14).

itl.3 Topography

The topography of the Subject Property reflects the extensive cutting and filling which was -
required during development of the Kailua Drive-in in the early 1960s. The elevations of the

area occupied by the drive-in parking lot and concession stand are generally flal ranging from

approximately 115 feet above mean sea level (msl) along the southern boundary to 150 ft

above msl along the northern boundary. On the edges of the Subject Property elevations vary

considerably. The northern and western sides of the property rise to elevations of

approximately 160 ft. above msl (see Exhibit IlI-5). On the eastern and southern fringes of

the property near the Kapaa Quarry Access Road and Kalanianaole Highway slevations drop 1o

approximately 60 feet above msl.  The drive-in screen ground elevation is approximately 130

feet above msl.

Along the northern and western perimeter of the Subject Property extensive erosion has
occurred. Topsoil capable of supporiing vegetation has eroded away leaving large areas of
exposed subsoil (refer to Exhibit 1ll-2). '

Project Impacts

Development of the proposed driving range will require an estimated 30,000 cubic yards (cy)
of soil to be moved within the Subject Properly. The development plan for the driving range
places emphasis on minimizing the need for extensive earthwork. Grading will primarily be
done 1o level the area to be occupied by the driving range. Finished grades for this area will

-15 .




range from approximately 125 feet above msl to 140 feet above msl {see Exhibit 1lI-5).

Filling will be required on the northern end of the property near the existing road cut and on the
southern end of the property where the proposed parking and clubhouse area will be located.
The final grading design will include a swale, that will drain toward the water retention pond, to
maintain the existing drainage pattern as much as possible.

During grading operations, soil will temporarily be exposed to the potential erosion forces of
the wind and rain. In order to minimize erosion, site preparation will be done during dry
periods and soil control measures will be implemented. Vegetative filter strips will be
maintained adjacent to Kapaa Quarry Access Road and Kalanianaole Highway to slow any runoff
and filter sediments. Temporary siltation berms will be located throughout the development at
low points to intercept and filter runoff before it reaches adjacent roadways. These berms will
be removed only after landscaping has become established.

In order to prevent the exposure of large contiguous areas 1o erosion forces, landscaping, ground
cover vegetation and/or mulch will be applied to graded areas immediately after grading and
clearing operations are completed. In areas where steep slopes exist, a close-weave fiber
netting material will be applied to conserve moisture and protect seedlings during the
establishment of vegetative cover. In conjunction with grading operations, a watering program
will also be implemented to control fugitive dust particulate emissions from the project site.

All construction activities associated with the proposed project will follow strict erosion
control measures in accordance with the following government regulations and guidelines:

1) City and County of Honolulu, Department of Public Works, Soil Erosion Standards
and Guidelines {1975);

2} City and County of Honolulu, Grading Grubbing and Stockpiling Ordinance No.
3968 (1972);

3) State of Hawail, Department of Health, Water Quality Standards, Chapter 37-A,
Public Health Requirements (1968}); and

43} USDA Soil Conservation Service, Erosion and Sediment Control Guide for Hawaii
(1968).

Even with strict adherence to erosion control measures, grading and clearing operations may
cause a short-term Increase in the amount of sediment transported during periods of poor
weather conditions (i.e. heavy rains, high wind). However, once grading and clearing
operations are complete and vegetative cover is reestablished, the proposed driving range can be
expected to reduce the total amount of sediment presently generated from the project site.

- 16 -
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.4 Soils
Existing Conditiops

According to the Solil Survey of the Soil Conservation Service4, the soll type for the Subject
Property is the Alaeloa series {ALF) (Exhibit 1ll-6). This series consists of well-drained silty
clay soils with a medium-high slops. Runoff on this soil is very rapid and the erosion hazard is
severe. This soil type has very severe limitations that make it unsuited to cultivation and
restrict its use to largely pasture, range, woodland, or wildlife habitat.

The Land Study BureauS classifies the Subject Property as "U” for urban use and does not assign
a overall Productivity rating for agricultural use.

Project Impacts

The proposed project will not change the overall soil composition of the Subject Property,
although some soil will be redistributed due to grading and leveling. In order to aid revegetation
of the Subject Properly, the importation of additional topsoil may be required to augment
existing topsoil in places were topsoil was removed or erosion has previously occurred, All
efforts will be made to minimize the potential for drainage and erosion problems through
methods described in Section 11.3.

HLS Climatic Characteristics

Bainfall

According to the State Depariment of Land and Natural Resources, Division of Water and Land
Development, the mean annual rainfall for the Subject Property ranges from approximately 50
to 70 inches. Trade wind showers and winter storms are responsible for most of the rain. The
most intense rainfall results from storms and occurs during the period between November-
March. Historically, the greatest single 24-hour rainfall near the Subject Property has not

exceeded 15 inches.

4  Soil Conservation Sarvice, Soj 3
1.S. Department of Agriculture, August 1872,

5 Land Study Bureau, Detailed Land Classification, Univarsity of Hawaii, Dacamber 1972.
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Wind

The prevalling winds for the Subject Property, 90 percent of the year, are the northeasterly
trade winds with a mean speed of 10 knots. In general, the prevailing winds have a higher
frequency during summer months and are stronger in the afternoon than at night.

JTemperature

The temperature at the Subject Property generally varies between 68 to 80 degrees Fahrenheit.
The mean annual temperature is approximately 74 degrees. Extreme temperaiures may range
from as low as 58 degrees to as high as S0 degrees.

.6  Hydrological Characteristics

Exlsting Conditi

Groundwater: In high rainfall areas such as the Windward side of Oahu, a significant percentage
of the annual rainfall percolates below the ground surface to become groundwater. The
groundwater in the Koolau Mountain Range is stored in the permeable basaltic lava flows
between relatively impervious basaltic dikes. These dikes were formed by molten rock which
solidified in the fissures of the volcano. Generally, the underground flow pattern of the
groundwater is toward the ocean as higher level groundwater moves into lower head
compartments by either flowing over the top of dikes or leaking through fractures in the dikes.
Ultimately the groundwater in this region is either withdrawn through wells and tunnels, is lost
1o evapotranspiration, or is discharged into the ocean via streams and offshore/coastal springs.

Wetlands: The Subject Property is situated across the Kapaa Quarry Access Road from the
Kawainui Marsh. As previously described in Section 1.2 the environmentally sensitive marsh
serves a humber of functions including drainage for storm runoff. The marsh provides
approximately 3,000 acre feet of flood storage as par of the Oneawa Channel {(Kawainui
Channel) design which conveys runoff into Kailua Bay. Two perennial streams enter Kawainui
Marsh from Maunawili Valley, with an average total discharge of approximately 7 mgd.

Drainage: Thare are no records of an existing drainage system on the Subject Property.
Currently storm drainage is by overland flow across the drive-in parking area and toward the




Kapaa Quarry Access Road and Kalanianaole Highway. Runoff is then collected in storm drains
adjacent to the Kapaa Quarry Access Road and Kalanianaole Highway.

Project Impacts

Development of the proposed driving range will require removal of the existing drive-in
theater facilities and grading of approximately 30,000 cubic yards of soil. The Subject
Properly's topography will shift slightly as the result of the grading aclivities. Grading will
primarily be done to level the area o be occupied by the driving range. Finished grades for this
area will range from approximately 125 feet above msl to 140 feet above msl (refer to Exhibit

111-5).

Drainage patterns on the Subject Property are expected to remain similar to existing
conditions, although the leveling of the properly can be expected to reduce peak storm runoff
from the Subject Property. Storm runoff will also be substantially reduced by the removal of
the nonpermeable drive-in parking surface. This will serve to increase the potential recharge
area of the Subject Property by approximately 60 percent.8 Excess storm runoff will be
collected in a drainage swale along the western side of the Subject Property. The swale will
coliect runoff draining across the Subject Property and channel it into a sediment/water
retention pond in the southwestern corner of the property.

Short-term impacts on surface water quality relating to development activities Include erosion
and sedimentation due to construction area runoff. These impacts will be minimized by strict
adherence to the erosion control measures described in Section 111.3.

Long-term operational activities are not expected to create any adverse environmental impact
on water quality. Activities which have the potential for creating the most environmental
concerns regarding water quality and the surrounding marsh area include: the application of
fertilizers, pesticides and suspended sediments confained in storm water runoff. These concerns

are addressed below.

Fertilizers and Pesticides. Operation of the driving range will require the application of
fertilizers to supply turf grass and ornamental plants with nutrients which are deficient in the

6 The asphalt parking area and access roads of the drive-in occupy approximately 20 acres or 83 percent of the
Subject Property. The driving range parking area, accessory buildings, pond and related walkways will occupy
approximately 5.5 acres or 23 parcent of the Subject Property, rasulting in a net increase in parmeable ground
area of approximalely 60 parcent.

.21 .




soil. Pesticides will also periodically be applied to control weeds, disease, and insect pests. All
pesticides and fertilizers used will be those approved by the United States, Environmental

Protection Agency (EPA).

During high intensity storms or peric;ds of excess watering, ferlilizers, herbicides and
pesticides, may be subject to movement from the point of application by runoff or percolation.
The primary fertilizer elements of concern for possible contamination of surface and ground
waters are nitrogen (N} and phosphorus (P). Under normal conditions of irrigation and
precipitation, phosphorus attaches itself to soil clays and moves very litile if any from the site
of application. However, under heavy storm conditions or periods of excess walering recently
applied phosphorus may not reach soil clays and be transported in water. The potential for this
occurring will be controlled by: (1) channeling site runoff into the sedimentation pond between
the driving range and the snack bar; and (2) using a U.S. Weather Bureau Class A Evaporation
Pan 1o measure evaporation and schedule irrigation to prevent excess walering.

The fertilizer component of primary concern is nitrogen. Ammonium nitrogen (NH4) also has a
binding properly and moves little in soils. However, once ammonium nitrogen is applied it is
rapidly converted to the nitrate form (NO3) which is not bound 1o the soil and moves readily
with water. The potential for this occurring after application is reduced by the high nitrogen
uptake level of turf grasses.” 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 percolation below the root zone. Nitrogen movement during periods of heavy rainfall
or excess watering will be controlled by {1) using a slow-release nitrogen fertilizer which is
in an insoluble form when applied; and (2) using a U.S. Weather Bureau Class A Evaporation
Pan to measure evaporation and schedule irrigation 1o prevent excess watering.

The use of pesticides, including herbicides, insecticides and fungicides will also sometimes be
required at the driving range. All pesticides will be applied in accordance with EPA labeling
instructions. Pesticides are normally applied only in response to outbreaks of pests. There are
few instances in which pesticides other than herbicides are applied to a driving range in a
regularly scheduled management program. As a result, the potential impact of insecticides and
fungicides on surface and ground water runoff is very limited.

7  Tur grasses use much more nitrogen than other elements. Based on the clipping composition of tur grass, it
has been shown that tha turf grasses grown In Hawaii absorb approximataly four times as much nitrogen as

phosphorus (Green 1986, 1989).
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Herbicides used on driving ranges are primarily 33 plus, metribuzin, and MSMA. When
properly applied, these herbicides are rapidly broken down and/or attach themselves to soil and
organic matter. Because of this, they poss little potential for contamination of surface or
ground water.

Suspended Sediments. After the development of the driving range is completed the total
amount of erosion and sediment transport presently occurring on the Subject Property can be
expected to decrease. Bare subsoll areas presently found on the site will be covered with a layer
of topsoil and planted with landscaping, thereby eliminating areas exposed to erosion forces. in
order to minimize the potential for any sediment transport while vegetation on the Subject
property is becoming established, storm water runcff will be collected on-site in a
sediment/water retention pond.

The proposed mitigation measures as well as proper driving range management practices will
play a crucial role in minimizing poteniial impacts on surface and ground waters. Management

practices to be followed include:

1) use of an U.S. Weather Bureau Class A Evaporation Pan to measure evaporation and
schedule irrigation application, thereby avoiding excess watering;

2) application of slow release fertilizers which will release nitrogen at a rate
comparable to that used by the turf;

3) strict adherence to all instructions regarding the handling and application of
ferlilizers and pesticides;

4) use of only EPA approved fertilizers and pesticides; and

5) selection of a qualified driving range manager.




m.z Flood Hazards

Existing Condit!

The entire Subject Property Is designated Zone D on the Fiood Insurance Rate Map (FIRM)
(Exhibit 111-7).8 This rating indicates an area in which flood hazards are undetermined.
Immediately east of the Subject Property is Kawainui Marsh which has a Zone A designation

indicating no base flood elevations have been determined.

Eroject impacts

The proposed Windward Park Driving Range will be in compliance with all flood control
ordinances and rules and regulations.

.8 Vegetation

Existing Gondt

The existing vegetation on the Subject Property is limited to various exotic species. Only the
perimeter areas around the asphalt parking area of the Kailua Drive-in Theater are maintained
in vegetation. Vegetation existing in these perimeter areas includes: koa-haole (Leucaena
leucocephala), guava (Psidium guajava), Chinese banyan (Ficus retusa), Christmas berry
(Schinus terebinthifolius), Lantana (Lantana camara), broomsedge, molasses grass and
sleeping grass. Along the perimeter of the Subject Property paralleling Kalanianaole Highway
and Kapaa Quarry Access Road there exists a row of well developed eucalyptus trees which were

planted 1o serve as a wind break and visual screen.

A botanical survey of the open space area immediately adjacent 1o the Subject Property was
conducted on September 24, 1988 by Char & Assoclates.? Although this area will not be
directly impacted by the proposed development, this botanical study provides an indication of
surrounding vegetation which may indirectly be affected by the introduction of additional plant
species associated with the driving range's development. The study concluded that most of the

8 Flood Insurance Rate Map, Panel 90 of 135, Faderal Emergency Management Agency, September 4, 1987,

ahu, October

9 Char & Associates, Bolani
1988,
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frea was dominated by introduced species and was of "little botanical interest.” No listed,
proposed or candidate threatened or endangered species were found on the site. A brief summary

of the study follows,

The basic vegetation type on the land adjacent to the Subject Properly is low- to high-stature
scrub, grading from small patches of grass on steep ridges to tall-canopy trees in the gulches

and low, flat areas.

Low Stature Scrub: Generally 6 feet or less in height, koa-haole and guava frees prevail
with some Christmas berry and Java plum. Beneath the scrub is a rich herb layer made
up predominantly of broomsedge, golden beard grass, molasses grass, natal redtop,

Glenwood grass and foxtail,

Remnant native vegetation found among the low-stature shrub at higher elevations
includes ko'oko'clau, huehue, u'ulei and ‘akia. Ferns and fern allies are found on slopes

which are too steep to support dense vegetation.

High Stature Scrub: Christmas berry, Java plum, guava, octopus, fiddlewood and lantana
predominate. Grass in these areas is primarily California or molasses grass.

in the low, level areas, large trees such as monkey pod, Java plum, African tulip,
Chinese banyan, mango and kukui predominate. Ground cover is comprised of a variety

of grasses and vines.
Project Impacts

The proposed driving range will increase the amount of vegetation on the Subject Property. No
native or endangered specles of plants will be affected by the properly's development. The
asphalt parking area will be removed and replaced with grass and landscaping. Portions of the
existing vegetation on the perimeter of the Subject Property will be removed during
development of the driving range and relocated when appropriate. After grading operations are
complete, all of the exposed perimeter areas will be extensively landscaped. Where possible the
eucalyptus trees located between Kalanianaole Highway and the Kailua Drive-in will be
maintained in their existing location. However, in the event that they must be removed every
effort will be made to relocated them on the Subject Property.




.9 Fauna

A wildlife (lerrestrial vertebrate) survey of the Subject Property and adjacent land areal® was
conducted by Andrew J. Berger over a period of 3 days, from September 23 through September
25, 1988. The purpose of the survey was to inventory and describe the existing wildlife, and
idenlify threatened or endangered species. A summary of study follows (see Appendix A for the

complete text).

Existing Condili

Three groups of birds have been recorded on the Subject Property and surrounding land area:
introduced, indigenous and endemic,

introduced Birds. The largest group of birds indentified are those which have been
introduced to Hawali. Eighteen (18) species of introduced birds were recorded during the
survey. None of these species are endangered and a number have proven to be serious pests to
agriculture in Hawail. Introduced birds which were identified include, but are not limited to,
the cattle egret, pigeon, Chinese and zebra dove, melodious laughing-thrush, red-vented bulbul,
white-rumped Shama, Japanese Bush warbler, Indian myna and the Japanese white-eye.

Indigenous Birds. These are species that are native to Hawaii, but also are present in
other parts of the world. The Pacific golden plover (Pluvialis dominica fulva) was the only
Indigenous bird specles identified during the survey. A common winter resident on all main
Hawaiiari Islands, these birds are seen frequenting a variety of open space areas throughout
Oahu, including residential lawns and golf courses.

Endemic Birds. These are species that are unique to the Hawaiian Islands and do not live
naturally anywhere else in the world. No endemic species of birds were identified on the
Subject Property or adjacent land area. However, just east of the Subject Property, four
species of endemic waterbirds are known to inhabit Kawainui Marsh. These species consist of
the koloa or Hawaiian duck {Anas wyvilliana), 'alae ‘ula or Hawaiian gallinule (Gallinula
chloropus sandvicensis), 'alae ke'oke'o or Hawaiian coot (Fulica americana alai) and the 'ae'o or

Hawaiian stilt {(Himaniopus mexicanus knudseni).

10 Berger, Andrew J., Terre
Septembear 1988.




No andemic mammals were found on the Subject Property or adjacent parcel. Introduced species
of rats, mice and mongoose as well as feral cats, dogs and pigs are reasonably assumed to be
present in the area. Many of these land mammals presently pose a threat to the nesting areas of

the Hawalian waterbirds in Kawainui Marsh.

Project Impacls

The development and operation of the proposed driving range is not expected to have a significant
impact on the habitat for bird specles found on the Subject Property. None of the bird species
identified on the Subject Property are considered endangered and a number are actually
destructive pests. After development of the driving range is completed newly landscaped areas
will provide potential resting and feeding areas for existing bird species.

The fertilizers and pesticides used in driving range turf grass maintenance will present little
hazard to birds frequenting grassed areas on the Subject Property and surrounding marsh and open
space areas. Ferlilizers applied to driving range grounds are relatively non-toxic uniess ingested
in large amounts (see application control measures outlined in Section 111.6). Herbicide and
fungicides used in turf grass maintenance break down rapidly and are of a low to moderate toxicity.
The only identified chemicals used in turf grass maintenance in Hawail which are highly toxic to
bird life are organic phosphate insecticides, especially chlorpyrifos (Green 1989). Although
toxic, these chemicals have a limited period of application {only when insect pests appear and not
on a regular schedule), break down rapidly and move little from the site of application. As a
result, the exposure potential is very limited provided proper management practices are followed.

Lighting used to illuminate the driving range for night operation will not impact the feeding and
nesting areas of the endangered Hawaiian waterbirds in Kawainui Marsh. The driving range will
be illuminated for night play by 300 watt, high pressure sodium fixtures. The fixtures will be
mounted on 35-foot aluminum poles located along the hitting line and sides of the driving range
(refer back to Exhibit 11-3}. All of the lights will be shielded 1o restrict the area illuminated
by the lights to the driving range only. At the conclusion of night play the lights will be turned

off.




II1.10  Archaeological Resources
Existing_Condili

An archaeological reconnaissance survey which included the Subject Property was conducted by
the Applied Research Group of the Bishop Museum during the period from Qctober 3, 1988 to
October 7, 1988. The study consisted of background research on the history of the area, a
walk-through survey to determine the presence or absence of archaeological remains and
recommendations regarding future archaeological research.!? The study identified no surface
archaeological sites within the boundaries of the Subject Property (see Appendix B for the

complete study).
Project Impacts

Development of the Windward Park Driving Range is not expected to impact any historic or
archaeological resources on the Subject Property. The Subject Property has been heavily
disturbed by extensive grading during the development of the Kailua Drive-in in the early

1960s. No surface archaeological sites were identified on the property during the

archaeological reconnaissance survey of the area.

Despite the fact that the Subject Property has been heavily disturbed, the potential does exist
that subsurface remains may be uncovered during development of the driving range.12 As a
precautionary measure construction crews will be alerted to the possibility of archaeological
remains. If remains are discovered, the Historic Sites Office of the State Depariment of Land
and Natural Resources will be consulted immediately to determine appropriate mitigation

measures.

IM.11  Traffic and Access

An assessment of the proposed project's impaci on future traffic conditions was conducted by
Pacific Planning & Engineering, Inc. in December of 1988.73 The assessment was originally

11 Pantaleo, Jeffrey and Paul L. Cleghorn, A Be i :
Oraby Island, Applied Research Group, Bishop Musaum. February 1989.

12 The reconnaissance survey recordad five archaeological sites on the adjacent parcel of land that ware
eslimated to span both historic and prehistoric eras.

13 Pacific Planning & Engineering, Inc., Windward Park. Traffic Impact Assessment Report, November 1988,
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prepared for a development proposal which included development of the Windward Park Driving
Range and an 18-hole golf course. Since the completion of this assessment, the development
proposal has been revised to include only the development of the proposed driving range.
Despite this change, the trip generating potentlal of the development is not expected to
significantly differ from levels projected by the assessment.

The study concluded that the proposed driving range is not expected to have 2 significant adverse
impact on traffic flow along Kalanianaole Highway, at the intersection with Kapaa Quarry Access
Road. Recommended improvements were limited 1o the updating of signal fight timing. A
summary of the study results follows (see Appendix C for the complete study).

Existing Conditi

The Subject Property is bordered on the east and south sides by roadways. On the south border
is Kalanianaole Highway, a State maintained highway with 4-lanes separated by a median
guardrail and paved shoulders. This section of Kalanianaole extends from Pali Highway and

provides major access to Kailua and areas towards Waimanalo.

The Kapaa Quarry Access Road extends from Kalanianaole Highway north along the east border of
the Subject Properly to Mokapu Boulevard. It is a 2-lane, 2-way, County-maintained, paved
road. The intersection of Kapaa Quarry Access Road and Kalanianaole Highway has a 3-phase
signal and no existing crosswalks. Phases are provided for the southbound traffic turning right
and left onto Kalanianaole Highway from the Kapaa Quarry Access Road, east and westbound
traffic on Kalanianaole Highway, and left-turning traffic onto the Quarry Road from

Kalanianaole Highway.
A survey of existing trafiic conditions revealed the following:

« morning peak hour traffic heading 10 Honolulu backs up along Kalanianaole Highway
from the upstream intersection with Kamehameha Highway;

« vehicles turning right out of the Kapaa Quarry Road encounter little delay except
during periods of heavy queues on Kalanianaole Highway;

« vehicles turning left out of the Kapaa Quarry Access Road onto Kalanianaole Highway
did not wait more than one full cycle; and




& |
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* truck counts verify the lack of any significant truck effects on the westbound traffic

operations.

Based on manual traffic counts, traffic signal timing and observed traffic conditions existing
Levels-of-Service (LOS) were determined.14 Table lil-1 depicts the existing LOS for the

project area.
Table ItI-1

Existing Level-of-Service
Kalanianaole Highway at Kapaa Quarry Access Road

Turning Movement Mornin Afternoon
Kalanianaole Highway
Eastbound ™ A C
LT A E
Waestbound ™ B C
RT A B

Kapaa Quarry Access Road

Southbound LT
BT

mr
oo

—_———

TH - Through Traffic
LT - Left Turn Movement
RT - Right Turn Movement

14 LOS is defined as a qualitative measure describing operational conditions within a traffic siream, and their
parcaption by motorists and/or passengers. Six lavels of service are defined for each type of facility. These
are given letter dasignations from A to F, with lavel-of-service A rapresanting the best operational conditions
and lavel-of-service F the worst conditions. LOS A represents free flow of traffic; LOS B is in the range of
stable fiow, but the presance of other users in the traffic stream begins to be noticeable; LOS G is in the range
of stable flow, but marks the beginning of the range of flow in which the operation of individual users becomes
significantly affected by interactions with others in the traffic stream; LOS D represents high-density, but
stable, flow; LOS E represents oparating conditions at or near the capacity level; and LOS F is used 1o dafine

forced or breakdown flow,
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Project Impacts
Using observed traffic counts, existing traffic conditions and the existing LOS, future traffic

forecasts with and without the project were estimated for 1991. The weekday afternoon peak
hour LOS was used as the basis for forecasting because it represented the worst case condition.

Future traffic along Kalanianaole Highway was forecasted based on trend analysis utilizing 24-
hour traffic counts over the past nine years at Department of Transporiation (DOT) Station 40.
This forecast indicates a 4.7% annual growth in traffic along Kalanianaole Highway.

The LOS analysis {see Table l1i-2) indicates that traffic along Kalanianaole Highway will not
substantially deteriorate over existing conditions. Traftic would not need fo stop or be delayed
beyond normal driving conditions except for left turn movements from Kalanianaole Highway
onto Kapaa Quarry Access Road. This presently operates ata LOS E and would drop to LOS F with
the proposed project. All other traffic movements would remain at the same LOS with or
without the project.

The traffic signal timing was analyzed to determine if a better balance in the green signal times for
all traffic movements could be achleved. The analysis indicated that the overall intersection delay
would decrease if the traffic signal cycle length were reduced from 145 10 90 seconds. The left turn
movament from Kalanianaole Highway onto Kapaa Quarry Access Road would be expected to improve
from LOS E to LOS D. Through movements on Kalanianaole Highway would improve from LOS C to
LOS B and turning movements out of Kapaa Quarry Access Road would improve from LOS D to LOS C.

The proposed driving range is not expecled to have a significant negative impact on traffic flow
on Kalanianaole Highway and the intersection with the Kapaa Quarry Access Road. This is
especially true if the recommended improvement of updating the signal timing is implemented.
The results indicate that the intersection will operate at or near the same leve! of traffic
operations as present during the morning and afternoon periods. Most of the proposed project
traffic is expected 1o turn right at the intersection onto Kalanianaole Highway lowards Honolulu.
This right turn movement will encounter some problems due to the already congested flow
towards Honolulu. Likewise, due to heavy traffic on Kalanianaole Highway, traffic turning left
onto the Kapaa Quarry Access Road will experience average to long delays.




Table lll-2

Projected Level-of-Service
Kalanianaole Highway at Kapaa Quarry Access Road

1991 w/o 1991 w/ 1991 w/ Project
Jurning Movemen! 1988 Project Proiect Change Timin

Kalanianaole Highway

Eastbound T™H C C C B
LT E E F D
Westbound TH C C C B
RT B B B B
Kapaa Quarry Access Road
Southbound LT D D D C
RT D D D C __

TH - Through Traffic
LT - Left Turn Movement
RT - Right Turn Movement

n.12 Air Quality

An air quality impact study for the Subject Property was conducted by Universily Associates,
Inc. in December of 1988.15 A summary of the study follows (see Appendix D for the complete

study).

Existing Congili

The air quality of the Subject Property is affected primarily by Carbon monoxide (CO)
generated from vehicle emissions. Sources of CO include motor vehicle traffic along
Kalanianaole Highway and Kapaa Quarry Access Road and moter vehicle activity associated with
the drive-in theater operation. The State of Hawaii ambient air quality standard (AAQS) for CO
is a maximum of 10 milligrams/cubic meter (mgr/cum} or 8.7 parts per million (ppm) not to
be exceeded more than one one-hour period each year. There is also a corresponding 8-hour
standard of 5 mgr/cum or 4.35 ppm. The National Ambient Air Quality Standards (NAAQS) are

15 University Assoclates,nc., Alr Quality impact of the Proposed Windward Park, December 1988.
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higher at 40 mgr/cum (34.8 ppm} for a one-hour period and 10 mgr/cum (8.7 ppm) for an
8-hour period.

Measurement survey equipment was located at the Kailua Drive-in entrance near the
intersection of Kalanianaole Highway and Kapaa Quarry Access Road for one (1) month from the
end of October until the end of November 1988. The measurement period was unusually wet,
although the winds were characteristic of the area.

The estimated one-hour maximum CQO concentration at the monitoring site for the morning rush
hour was 21.7 ppm. The evening rush hour produced a CO concentration of 16.3 ppm for the
intersection alone plus 6.0 ppm from the Kailua Drive-in traffic resulting in a total one-hour
concentration of 22.3 ppm. Both the morning and evening rush hour concentrations exceeded

the State of Hawaii AAQS.

The 8-hour maximum concentration at the monitoring site was 10.6 ppm for the intersection
alone plus 0.8 ppm from the Kailua Drive-in. This resulted in an 8-hour maximum
concentration of 11.4 ppm which also exceeded the State of Hawail AAQS of 4.35 ppm for an 8-

hour period.

The tevels of CO concentration are significantly lower at the closest residences which are
approximately 1,500 feet from the Kalanianaole Highway/Kapaa Quarry Access Road
Intersection. At that location, the intersection traffic contributes approximately 2.3 ppm with

the drive-in traffic contributing an insignificant amount.

it should be noted that the fall months (September-November), when the monitoring occurred,
are usually a period of low attendance at the Kailua Drive-in. During the summer months
attendance Is approximately three times higher. As a result, correspondingly higher rates of CO
emissions could be expected at the monitoring site during summer months.

Project |mpacts

The proposed project will not have a substantial impact on CO emissions. Because of improved
emission control equipment and wider usage, the existing CO concenirations from automobile

emissions are expected 1o be less by the year 1991 regardiess of whether or not the proposed
project is developed.1® If implemented the project will substantially reduce the maximum CO




emissions during the evening rush hour period from 22.3 ppm to 13.5 ppm (see Table lI!-3).
Maximum CO emissions during the morning rush hour period will also decrease by 1991, but
by 0.3 ppm less than if the existing land use was maintained. With the development of the
driving range, the eight hour CO emission standard will also decrease by approximately 2.5 ppm

from 10.6 ppm to 8.1 ppm.

Table lil-3
Estimated Annual CO Concentrations (in ppm) at the Intersection
of Kalanianaofe Highway and Kapaa Quarry Access Road

Morning Evening 8 hour
Rush Hour Rush Hour Period
Existing 21.7 22.3 10.6
In 1991 w/ Project 18.4 13.5 8.1
In_1991 w/o Project 18.1 18.2 8.5

Some short-term fugitive dust emissions will arise from grading and dirt moving aclivities
within the project. The EPA (1887) roughly estimates uncontrolled fugitive dust emissions
from construction activity at 1.2 tons per acre per month under conditions of "medium* activity
and moderate climatic conditions. However, because of the area's relatively wet climate
conditions and the planned erosion control program (described in Section 111.3) dust emissions
from grading activities will be substantially lower than this estimate. The contractor will
comply with all applicable State Department of Health Air Pollution Contro! Regulations

regarding fugitive dust emissions.

Ili.13 Noise Conditions

A noise impact study to predict and evaluale the traffic noise increases associated with motor
vehicle traffic 1o and from the proposed driving range was conducted by Y. Ebisu & Associates in
December of 1988.17 A summary of this study follows (see Appendix E for the complete study).

16 Itis expacted, howaver, that unless new Federal emission standards are anacted, this downward trend will
reverse and, as traffic volumes increase, poliutant emissions will rise in the naxt 10-15 years. Information by
Jim Morrow, American Lung Association of Hawall,

17 Y. Ebisu & Associates, Noiss aupoko, Oahu, Decembsr

1988.




Existing_Conditi

Traffic on Kalanianaole Highway and Kapaa Quarry Access Road is the primary source of existing
noise for the Subject Property. Exisling background ambient noise levels were measured at
three locations near the Subject Property (see Exhibit I11-8). Because of the high level of
traffic during the evening rush hour plus the Kailua Drive-in traffic, the evening traffic is
considered the worse case scenario.

The existing lavels of fraffic noise along Kalanianaole Highway and Kapaa Quarry Access Road are
in the "Significant Exposure, Normally Unacceplable” category with an approximate range of 65
to 70 Ldn.18 This condition is typical along highways and major roads on Oahu. At a 75-foot
setback from the centerline of Kalanianaole Highway, the existing traffic noise levels remain a
high 65 - 70 Ldn. At a setback distance of 100 - 300 feet, the level of traffic noise decreases
by 5 - 10 Ldn due to shielding and distance. This decrease places sound levels in the range of the
"Moderate Exposure, Acceptable” to "Minimal Exposure, Unconditionally Acceplable” categories.

The sound level along the Kapaa Quarry Access Road is in an especially high decibel {dB) range.
Sound lsvels range from 82 - 86 dB at a 50 foot setback distance during the off-peak hours of
8:00 a.m. to 4:00 p.m. This is based on an average volume of approximately 60 to 70 heavy
trucks per hour along the Kapaa Quarry Access Road. During the interim periods between
traffic, background ambient noise levels decrease 1o a range of 38 - 45 dB.

Project Impacts

Existing and projected nolse generated from vehicle traffic on Kapaa Quarry Access Road and
Kalanianaole Highway is not expected to have any adverse impact on the proposed driving range.
At a setback of 244 feet from the centerline of Kalanianaole Highway and 111 feet from the
centerline of Kapaa Quarry Access Road, the fulure noise level is projected to be 60 Ldn. This
would place a land use that is located at an equal or greater setback distance within the sound

18 The noise descriptor currently used for Federal and State standards is the Day-Night Average Sound Level
(Ldn). Forthe purposes of detarmining noise acceplability by the Federal governmant, an exterior noise level of
65 Ldn or lower is considered acceptable, This is a National standard and is used by the State of Hawaii. The
Noise Exposure Classes are as follows: 1) Minimal Exposure, Unconditionally Acceptable - not exceeding 55
Ldn; 2} Moderate Exposure, Acceptable - above 55 Ldn but not above 65 Ldn; 3) Significant Exposure, Normally
Unacceptable - above 65 Ldn, but not above 75 Ldn; 4) Severe Exposure, Unacceptable - 75 Ldn, "Guidelines
for Considaring Noise in Land Use Planning and Control,” Federal Interagency Committee on Urban Noise, June

1980.
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ievel category of "Moderate Exposure, Acceptable” to "Minimal Exposure, Unconditionally
Acceptable." The clubhouse of the proposed development will be setback over 300 feet from
centerline of both Kalanianaole Highway and the Kapaa Quarry Access Road.

The future traffic noise in and adjacent to the Subject Property will not be significantly changed
by the proposed development due to the relatively low volumes of traffic that will be generated
by the project and the reduction in traffic assoclated with the Kailua Drive-in. By 1991,
traffic noise is expected to increase in general from the present level by 0.1-0.7 dB along
sections of Kalanianaole Highway and Kapaa Quarry Access Road abutting the Subject Property.
Of this total predicted increase, approximately 0.1 - 0.5 dB will be attributable to project
related traffic.19 The remaining Increase will be as a resuit of a general increase in regional

traffic.

Discontinuation of the Kailua Drive-in Theater's operation will reduce the amount of vehicle
traffic entering and exiting the property during evening period (a2 maximum of 700 vehicles).
This can be expected to result in an approximate 1.0 Ldn decrease in traffic noise levels.

In absolute terms, projected traffic noise levels associated with vehicles accessing the driving
range should not exceed 55 Ldn at a 50 foot setback from the roadway centerlines of
Kalanianaole Highway and Kapaa Quarry Access Road. This level of projected traffic noise is low
when compared with the current traffic noise levels of 65 to 70 Ldn at similar setback
distances from the centeriines of these two roadways.

Noise generated by sources other than traffic (e.g. noise from the clubhouse or air conditioning
equipment) is not expected 1o have any impact on nearby residential uses. The closest
residential use is over 1,500 feet away from the Subject Property and is separated by the
Kalanianaole Highway. The State Department of Health (DOH) community noise standards for
Preservation (P-1) zoned land are 55 dB and 45 dB at the property line for the daytime and
nightlime periods, respectively. Maximum continuous noise levels from the driving range
activities are not expected 10 exceed 49 and 39 dB at the nearest residential area.

There will be a short-term increase in construction related noise levels for the surrounding
area. Construction will take place during Standard General Contracior's Association hours
(Monday - Friday 7:00 a.m. - 4:00 p-m. with no weekend work hours being forseen).

19 A maximum of 85 in and out vehicle trips were projected during the PM peak hour.
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Activities associated with the construction phase will comply with the provisions of Tile 11,
Administrative Rules of the State Department of Health, Chapter 43, Community Noise Control
for Oahu. Iif anticipated noise levels of the construction activily exceed the allowable level
specified by the Department of Health, a Noise Permit will be obtained prior o construction

activity being undertaken.

Noise Permils specify certain conditions that must be followed by the facility's contractor

including:

. no permit shall allow construction activities creafing excessive noise when measured
e 7:00 a.m. and after 6:00 p.m. of

at or beyond the property line for the hours befor
the same day;

ch emit noise in excess of 95 dBA at

. no permit shall allow construction activities whi
ite, except between 9:00 a.m. and

or beyond the property line of the construction s
5:30 p.m. of the same day;

s which axceed the allowable noise levels

. no permit shall allow construction activitie
3-6 of the DOH Administrative Rules;

on Sundays and on holidays identified in §11-4
and

+  no permit shall allow construction aclivities which exceed 95 dBA on Saturdays.

the applicable Noise Permit. All
ding heavy equipment, will also
hicular Noise Control for Oahu.

The contractos will comply with all conditions specified in
vehicles travelling to and from the construction site, inclu
comply with Title 11, Administrative Rules, Chapter 42, V€

111.14 Visual Resources

the surrounding areas have been inventoried, both
term and long-term visual impacts of
asures are proposed 1o minimize

Existing views of the Subject Property from
descriptively and through the use of photographs. Short-
the proposed driving range development are assessed, and me
any identified adverse impacts.




Existing Conditi

Views of the Subject Property are available from both primary and secondary vantage points.
Primary vantage points are those viewing areas where the Subject Property is most likely to be
seen by the public. These vantage points include Kalanianaole Highway, Kapaa Quarry Access
Road, the Castle Hospital area, and the southwest fringe of Kawainui Marsh. Secondary vantage
points are those viewing areas which are at a greater distance from the Subject Property and/or
are viewed by a smaller segment of the public. Potential secondary vantage points include the
open space area just north of the Subject Property, the Maunawili residential area, the

northeast side of Kawainui Marsh and hiking trials on Mount Olomana and the Koolau Mountains.
Exhibits 11l-2 through l1-17 were prepared as pari of the visual analysis for the Subject
Property. Exhibit 11i-9 references the location of primary vantage points and corresponding
photographs presented in Exhibits 111-10 through [l1-17. Views of the Subject Property after the
proposed development is completed are presented in Exhibits HI-10, 1ll-11, 1lI-12, and 1lI-15.

Ground elevations for the area occupied by the main facilities of the Kailua Drive-in Theater
(i.e. parking area, concession stand) are relatively flat, ranging between 115-150 feet above
mean sea level {msl). Direct views of this area from primary vantage points are screened by
vegetation (eucalyptus trees and low-lying shrubs) and an earthen berm along the eastern and
southern perimeter of the Subject Property.

Portions of the theater's projection screen and illuminated ground sign are visible from most of
the primary vantage points (see photo exhibits), The theater screen is sited at a 45-degree angle
to Kalanianaole Highway and is approximately 103 feet high above the grade elevation
{(approximately 130 feet above msl). At a height equivalent to a 10-story building, the top of the
white screen Is visible over surrounding tree cover. Also visible is the theater's illuminated
ground sign which s used to advertise movie events to passing vehicle traffic. Situated at the
corner of the intersection of Kalanianaole Highway and Kapaa Quarry Access Road, the sign extends
approximately 20 feet above the grade elevation (approximately 80 feet above msl).

Secondary vantage points provide perspective views of the Subject Property and surrounding
land areas. Visible from all of the secondary vantage points is the distinct contrast belween the
white drive-in screen, the soi! of eroded areas along the perimeter of the drive-in and the
vegetation of surrounding open space areas. From secondary vantage poinis on hiking trials
located on Mount Olomana and the Koolau Mountains the theater screen, concession stand, and
triangle shaped asphalt parking area are clearly visible.
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EXISTING THEATER SCREEN

LIGHTS A
e

SNACK BAR/PRD SHOP LIGHTS

This view of the Kallua Drive-in looking southwest from the Castle Hospital area, shows the relationship
of the surrounding land area to the existing theater screen ({o be removed) and the proposed driving
range development. In the foreground is Kawainui Marsh; to the right is Ulumawao Ridge; and in the
background are the Koolau Mountains. Although the proposed fencing is shown to be visible from this
vantage point, vegetation surrounding the fencing will substantially reduce any visual impact. The pro-
posed snack bar/pro shop, fencing and lighting are sited in a manner to minimize visual impact and
maintain the visual unily of this view from the Castle Hospital area.

DHM inc.
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This view of the Kailua Drive-in looking west from the intersection of Maunawili Road and Kalanianaole
Highway, shows the relationship of the surrounding land area to the theater screen, iftuminated ground
sign {both to be removed) and the proposed development. As this photo shows only the top of one of the
proposed lights and a portion of the proposed fencing (dashed lines) will be visible. With the removal of
the driven-in screen and the ground sign, traffic traveling mauka on Kalanianaole Highway will be pro-
vided with the greatest improvement in views. The snack bar/pro shop will not be visible from this
vantage point. A scaled sketch of the snack bar/ pro shop has been included to show its relationship to
the subject property. The tip of the arrow from the "snack bar/pro shop"” sketch represents the location of

the building's roof line.

Exhibit Ill-11 DHM inc.
= . ’ Land U d

Vantage Point ® Environmental

WINDWARD PARK DRIVING RANGE Planning




a

(['H_AIE[DERI SV ANINIIv) INTNNDOQ

EXISTING THEATER SCRE

SNACK BAR/PRO SHOP

EXISTING THEATER Si1G

This view of the Kailua Drive-in looking west from the intersection of Kalanianaole Highway and Kapaa
Quarry Access Road, shows the relationship of the surrounding land area to the theater's illuminated ground
sign, screen (far left) and the proposed development. From this vantage point all of the proposed develop-

ment will be screened from view. Removal of the sign and adjacent storage shed will serve 1o improve
views of the Subject Property from this vantage point. A scaled sketch of the snack bar/ pro shop has been
included to show its relationship to the subject property. The tip of the arrow from the "snack bar/pro shop*
sketch represents the location of the building's roof line.
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This view of the Kailua Drive-in looking northwest from Kalanianaole Highway, shows the relationship of
the theater's screen to the surrounding land area. Vegetation planted along the highway provides a

measure of visual relief, however, portions of the screen are clearly visible.

Exhibit il-13

Vantage Point @
WINDWARD PARK DRIVING RANGE

DHM inc.

Land Use and
Environmental
Planning




o This view of the Kailua Drive-in looking north from Kalanianaole Highway, shows the relationship of the
theater's screen {o the surrounding land area.
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SNACK BAR/PRO SHOP
/

EXISTING THEATER SIGN

This view of the Kailua Drive-in looking east from Kalanianaole Highway shows the relationship of the
proposed development to the Subject Properly. From this vantage point, none of the proposed develop-
ment will be visible. The ground sign (far left) will be removed. A scaled sketch of the snhack bar/ pro
shop has been included to show its relationship to the subject property. The tip of the arrow from the

"snack bar/pro shop” sketch represents the location of the building's roof line.
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This view of the Kailua Drive-in looking south along Kapaa Quarry Access Road shows the large eucalyp-
tus trees which line the entrance road that will be utilized for access fo the proposed development (see
arrow for the roadway entrance). In the foreground is one of the two exit roads that will be closed when
redevelopment is completed. With the exception of the access road, none of the proposed development

will be visible from this vantage point.

Exhibit ill-16

Vantage Point @
WINDWARD PARK DRIVING RANGE

DHM inc.

Land Use and
Environmental
Planning




a

(['E[AIE[DE[H SV ARINLAVD INTWNDO

This view of the Kailua Drive-in looking west from Kapaa Quarry Access Road, shows the theater's
northern access road. Previous grading cuts in the hilside have failed to revegetate and show signs of

advanced erosion.
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Project Impacits

Redevelopment of the Subject Property will create some short-term adverse impacts on the
views of the Subject Property. Demolition of the existing drive-in facilities, grading and
infrastructure development will be the main visible activities. Existing vegetation and garthen
berms will act to screen most direct views but some activilies may be visible. These impacts
will be short-term, involving only a period between 3 to 4 months.

The proposed project will improve the visual quality of the Subject Property over the long-term.
The drive-in screen, concession stand, asphait parking area and illuminated ground sign.will be
removed and replaced with a grassed driving range area with extensive fandscaping. The driving
range facilities (i.e. snack bar/pro shop [25 feet in heigh] and maintenance building {20 feet))
will be located at the southern end of the Subject Property at a lower grade elevation than the
existing drive-in concession stand and will not be visible from vantage points on either
Kalanianaole Highway or the Kapaa Quarry Access Road (refer to Exhibits II-11, H1-12, and lil-

15), 20

The parking area for the driving range will be developed at approximately the same grade
elavation as the clubhouse. Existing vegetation and proposed landscaping around the perimeter
of the parking area will provide a visual screen from surrounding vantage poinis. Autos
occupying the parking lot will not be visible from the Kawainui Marsh or the adjacent roadways.
Access 1o the driving range parking area will be provided from the exisling drive-in access road
off of the Kapaa Quarry Access Road. The roadway will be landscaped along its entire length to
provide visual relief and minimize runoff. Views of vehicle traffic. an entry sign and roadway
lighting fixtures will be assoclated with the entry road.

Fences made of a combination of chain-link and netting material will be placed on the perimeter
of the driving range to caich misplayed balls (refer to Exhibit 1I-3). The fences will be
approximately 20 feet in height and will be colored green 1o blend in with the surrounding
landscaping. Vegetation will be planted adjacent 1o the fences to soften their visual impact on
driving range users. The proposed fencing will not be prominently visible from Kalanianaole
Highway or the Kapaa Quarry Access Road (refer to Exhibits Ili-11, {ll-12, and MlI-15).
Portions of the proposed fencing may be visible from the Castle Hospital area and some
secondary vaniage points (refer to Exhibit 11-10). The visual impact of this fencing will,

20 The drive-in concession stand stands approximately 25 fest high, including a small projection stand on the top
of the building, and has a ground elevation approximately 80 feet higher than the Kapaa Quarry Access Road.
The stand is not visible from Kalanianaole Highway or the Kapaa Quarry Access Road.
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however, be greatly reduced by both existing vegetation and proposed landscaping along the
perimeter of the fencing.

The upper poriions of some of the lighling used 1o illuminate night play will be partially visible
from surrounding vaniage points. As described in Section 1.2, a total of eight (8), 35-foot
aluminum poles, will be located along the hitting line and on either side of the driving range.
Each light pole will have four {4) high pressure sodium fixtures mounted on it. Although a
potion of some of the lighting will be visible, it will not serve create a substantia!l visual impact
(refer to Exhibits {ll-10, ill-11, JlI-12, and llI-15). Vegetation planied along the pearimeter
of the driving range will reduce the visibility of the lighting. The lighting poles and fixtures
will also be coated with an earth-tone finish which will further increase their integration with

the surrounding environment
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IV PUBLIC FACILITIES AND SERVICES/PROJECT IMPACTS

IV.1  Domestic (Potable) and Irrigation (Non-Potable) Water
Exjsting Conditions

The Subject Property is served by a 36-inch water main under the Kapaa Quarry Access Road.
Based on Board of Water Supply (BWS) records of water consumption, current water usage by
the existing drive-in theater averages approximately 47,777 gallons per month. Depending on
theater usage, water consumption has ranged from a low of 30,500 gallons per month 10 a high

of 94,000 galions per month (see Table iV-1).

Table V-1
Recorded Monthly Water Usage for the

Kallua Drive-In Theater (January-September 1989)!

January 94,000
February 49,500
March 49,500
April 30,500
May 30,500
June 43,000
July 43,000
August 45,000

Seglember ‘45.000

! Monthly usage rates represent an average of a two month billing period.

Project Impacts

Water supply for the driving range will be separated into two different systems: a potable
water system and a non-potable water system. The potable water system will be utilized for
fire protection and domestic supply 1o the clubhouse. The non-potable water system will be
utilized for turf grass and landscape itrigation.

Potable Water: The proposed snack bar/pro shop, and maintenance building will utilize
the existing water main on Kapaa Quarry Access Road. Projected domestic water demand for the
driving range is not expected to exceed existing peak water usage levels. Projected domestic
water demand for the driving range is based on the BWS Water System Standards (1985) and
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demand from similar developments. An estimate of the development's average domestic water
demand, exciusive of irrigation demand, can be calculated using the BWS water demand rate for
resorl areas (golf facilities) of 4,000 gallons per acre per day. Based on an approximate area
for the snack bar/pro shop, maintenance building and circulation area of 1/2 of an acre, the
calculated average demand is 2,000 gallons per day (gpd) or 60,000 gallons per month.21

Non-Potable Water: Because driving ranges do not recelve heavy foot traffic from
golfers as do golf courses, the rate of irrigation required to maintain the furf grass is not as
high. Based on irrigation rates for a similar size driving range facility, daily water demand for
irrigation Is estimated to range from a high of 22,000 gpd during dry periods to a low of 5,000
gpd during wet periods.22 Areas to be Irrigated total approximately 12 acres and include the
driving range, chipping area, putting green and landscaping around the snack bar/pro shop.

Turf grass and landscape irrigation will be supplied by a well that is to be developed on the
Subject Property. To accomimodate peak demand, water from the well will be pumped into the
sediment pond/water retention basin that is 1o be located in the southwestern corner of the
property. No municipal water will be used for landscaping purposes.

Development of the well will require a Well Permit from the Depariment of Land and Natural
Resources, Division of Land and Water Development (DOWALD). A Water Withdrawl and Use
Permit may also be required from the DOWALD if Windward Oahu is designated as a Water
Management Area by the Board of Land and Natural Resources. The decision on this designation
is currently pending. All applicable permit requirements will be complied with prior to the
well's development.

IV.2 Wastewater System

E - I- Q I-I!

There are currently no municipal wastewater lines servicing the Subject Property. The Kailua
drive-in presently utilizes a cesspool for wastewater disposal.

21 4,000 x 0.50 acres x 30 days = 60,000 gallons

22 From Board of Water Supply waler metar consumption records.
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The Subject Property is within the "Pass Zone" established by the Board of Water Supply (BWS).
The Pass Zone is an area where waste disposal is accepted down to 30 feet below the existing
surface. It is also makal of the Underground Injection Control (UIC) line which is administered by
the Department of Health to protect Underground Scources of Drinking Water. Areas located makai of
the UIC line are outside of an area where a designated protected aquifer is located.

Project Impacts

The driving range facilities will utilize the existing wastewater disposal system. Use of these
facilities will be in accordance with the State Department of Health's requirements for
waslewater disposal. Based on anticipated driving range usage rales, the total amount of
wastewater generated from the driving range is expecled 1o be at or below the amount currently
generated by the drive-in theater.23 It is expected, therefore, that the project will not have a
significant impact on the wastewater system.

The possibility of connecting fo the exisling sewer lines servicing the Maunawili subdivision
will be investigated. This will require submitling a Petition for Sewer Connection to the
Wastewater Management Division of the Department of Public Works (DPW). An evaluation
will then be required by DPW to determine if the existing lines can accommodate the proposed

development,

IV.3 Solid Waste

Solid waste from the Subject Property is currently collected by a private collection company.
Project Impacts

The proposed project will continue the use of a private solid waste collection service and will be
In compliance with applicable solid waste collection requirements. The amount of solid waste

23 The Drive-in has a maximum 700-car capacity. As prasented in Section 11.2, it is estimated that a maximum of
70 persons par hour will ulilize the 35-tae driving range - 35 psople practicing and 35 people waiting for their
turn, assuming that each persen takes an average of onae-hour practice time. Based on this assumption, a
maximum total of between 420-500 paople will be using the driving range each day.
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generated by the proposed development Is expected to be at or below the amount currently
generated by the Drive-in Theater.

V.4 Eilectricity and Telephone
Existing Conditi

Hawalian Electric Company's (HECO) overhead electrical 46 KV transmission lines enter the
Subject Property from the south across Kalanianaole Highway, follow the west and north
boundaries of the Kailua Drive-in and exit across the Kapaa Quarry Access Road towards
Kawainui Marsh. These transmission lines are fed from the Koolau Substation. Distribution
lines include one 12.47 KV solidly grounded overhead conductor which crosses Kalanianaole
Highway and feeds into a 12.47 KV solidly grounded underground line at the Kallua Drive-in.24

Telephone service is currently provided 1o the Subject Property from a cable connected to the
theater concession stand.

Project Impagcts

The proposed project will utilize the existing electrical and telephone infrastructure. Service
to surrounding areas will not be impacted.

IV.5 Fire Protection
Existing Conditions

The Subject Property and the surrounding areas are currently serviced by the Olomana Fire
Station, a one-engine station, approximately one-half mile away near the Castle Hospital.
Second call for the Subject Property is from the Kailua Fire Station, a one-engine and one
ladder station, on Kuulei Road approximately 3 miles away.

24 Information regarding electrical lines are based on Hawaiian Electric Company Transmission and Distribution
Line Maps, updatad July 7, 1988.
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Project Impagts

The proposed project is not expected to have an impact on the present fire prevention facilities
and will not affect services 1o the surrounding areas. The driving range facilities will comply
with all required fire code regulations. Fire hydrants o serve the proposed driving range
facility will be provided in accordance with applicable codes and ordinances.

IV.6 Police Protection

Existing Conditi

The Subject Property and surrounding land uses are currently under the jurisdiction of the
Kailua Police Station located on Kuulel Road in Kailua, approximately 3 miles east of the Subject

Property.
Project Impacts

The proposed driving range is not expected to affect police protection fo surrounding areas or
overexiend the current services.
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V  SOCIO-ECONOMIC CONDITIONS/PROJECT IMPACTS

V.1 Economic Conditions

Existing Congi

Because figures relating to attendance, gross proceeds and number of employees at the Kailua
drive-in are confidential and not available from Consolidated Amusements, Ltd., quantifying the
economic impact of its closure is difficult. A national trend indicates a steady decline in the
number of drive-in theaters. Hawail has been no exception 1o this trend. Faclors such as the
high price of land, high operaling costs and competition from the home VCR market have made
drive-ins less profitable. The number of indoor theaters in Hawaii has also been declining. in
1963 there were an estimated 74 theaters in operation. By 1986 this figure had dropped to 42
theaters.25 As a result of this overall industry decline, it is reasonabile 1o assume that the
revenue earning potential of the Kailua Drive-in Theater is less than some years ago.

The Kailua Drive-in is not a employment center. The number of employees at the drive-in
varies considerably from one movie 1o another depending on the popularity of the movie. On
average, 3-5 employees staff the drive-in at any given time.

Project Impacls

The primary short-term economic impact from the proposed project will resuit from the
estimated $4.7 million in construction related expenditures. Long-term economic impacts
would include the impacts from the operation of the driving range and related tax revenues (i.e.

general excise, real properly, and income taxes).

The level of economic impact expected from the proposed driving range can be iliustrated by the
28 tee Kapiolani Driving Range. The Kapiolani Driving Range is city-owned and is operated by a
private concessioner. The concession generated a revenue of $189,000 to the City during the
fiscal year of 1985-86, $175,000 for FY 1986-87 and $237,000 for FY 1987-88. The
1989 revenue is projected at $318,000. Although the overall operational finance figures for
the Kapiolani Driving Range are not available, it is clear that the operation of such a facility can

have a financially positive impact.

25 Dapartment of Business and Economic Devalopmant, The State of Hawaii Data Book 1988, (p. 620).
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The increasing trend toward golf play coupled with the decline in drive-in use, suggests that the
proposed use of the Subject Property will bring a higher economic benefit to the community
than the present use. It is also expected that the proposed driving range alone will employ the
equivalent of nine full-time employees. The clubhouse is expected 10 employ an additional 3-5

full-time employees.

V.2 Employment Displacement
Existing_Gondit]

The Kallua Drive-in which is operated by Consolidated Amusement Company, Lid. is presently
on the Subject Property under a lease from the landowner. Presently an average of 3-5
employees work at the drive-in.

Project Impacts

When the drive-in is closed, the present theater employees will lose their jobs. To mitigate the
potential loss of jobs, Consolidated Amusements, Lid. has indicated that it will offer other
employment opportunities on Oahu to those drive-in employees.

V.3 Population

Existing Condifi

The Subject Property is located within the Kailua-Mokapu Neighborhood as defined by the U.S.
Bureau of Census for the Neighborhood Statistics Program?2® and is in Census Tract (CT)} 110
(Exhibit V-1). CT 110 does not include Kailua town or the Mokapu area, as indicated by the
much smaller population figure. It does include the Maunawili subdivision and the homes next

to the Kawainui Marsh.

The resident population of the City and County of Honolulu was 830,600 as of July 1, 1987
representing a 8.2% increase in population since 1980.27 The Koolaupoko District (Waimanalo

26 Department of Businass and Economic Development, The State of Hawait Data Book, 1988, 1988,

27 Resident population for the City and County of Honolulu in 1980 was 762,565.
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to Kualoa) resident population, which includes the Subject Property, increased from 109,373
in 1980 to 114,900 in 1987. This reprasents a 6.6% population increase. The
Kailua/Mokapu Neighborhood experienced a 1.3% population increase, from 52,906 in 1980 to
53,620 in 1985. Wilhin the Kailua/Mokapu Neighborhood CT 110 experienced a 10.9%

increase, from 4,218 in 1980 1o 4,733 in 1985.

Project Impacts

The proposed project is not expected 1o have any impact on the resident population level of the
Kailua/Mokapu Neighborhood. The proposed project will enhance recreational opportunities for
Windward residents and provide the resident population of the Kailua/Mokapu Neighborhood
with greater access to publicly available driving range facilities.
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V1 RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS,
POLICIES AND CONTROLS FOR THE AFFECTED AREA

As discussed throughout this report, the proposed driving range will be developed in such a
manner as to ensure its compatibility with the Kawainui Marsh and its sensitive ecological
system. The physical attributes of the Subject Proparty easily lend themselves to the design of
a driving range in this area. This is a facility and activity which is compatible with the natural
resources surrounding the Subject Property and will not adversely impact these natural

resources.

The proposed driving range has a relationship to the following State and City and County of
Honolulu plans and policies.

Vi.1 State
A. The Hawaii State Plan

Sec. 226-11 Objectives and policies for the physical environment - land-based, shoreline, and
marine resources.

(b) To achieve the land-based, shoreline, and marine resources objeclives, it shall be the
policy of this State fo:

(2) Ensure compatibility between land-based and water-based activities and natural
resources and ecological systems.

(3) Take into account the physical attributes of areas when planning and designing
activities and facilities.

(8) Pursue compatible relationships among activities, facilities, and natural resources.

Sec. 226-12 Objective and policies for the physical environment - scenic, natural beauty, and
historic resources.

(b) To achieve the scenic, natural beauty, and historic resources objective, it shall be the
policy of this State to:
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(3) Promote the preservation of views and vistas to enhance the visual and asesthetic
enjoyment of mountains, ocean, scenic landscapes, and other natural features.

Sec. 226-23 Objective and policies for soclo-cultural advancement - leisure

(a) Pianning for the State's socio-cultural advancement with regard 1o leisure shall be
directed towards the achievement of the objective of the adequate provision of resources to
accommodate diverse cullural, artistic, and recreational needs for present and fulure
generations.

(b} To achieve the leisure objective, it shall be the policy of this State to:
(5) Ensure opportunities for everyone to use and enjoy Hawaii's recreational resources.

(6) Assure the availability of sufficient resources to provide for future cultural,
artistic and recreational needs.

B. State Land Use Districts

Pursuant to Chapters 183 and 205 HRS, all lands in the State have been classified by the State
Land Use Commission into one of four land use districts, Agriculture, Rural, Conservation and
Urban. Jurisdiction over the use of land in these districts is divided among State and County
governmenis. Control of Land classified agriculture and rural is divided among the State Land
Use Commission and the counties. Land use in the Conservation district is controfled by the
Board of Land and Natural Resources (BLNR). Land classified urban is controlled directly by

the counties.

The State Land Use designation for the Subject Property is Urban (see Exhibit VI-1). The land
area adjacent to the Subject Property on its northern and western sides is designated
Conservation. Permissible activities on land designated Urban include golf driving ranges.




Subject Property

Adjacent Parcel

Conservation

Exhibit ViI-1
xhibi 450 900 FEET 1800 @

State Land Use Map0
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Planning
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Vi.2 City and County of Honolulu

A, General Plan

The General Plan for the City and County of Honolulu is a policy document that contains a
"comprehensive statement of objectives and policies setting forth the long-range aspirations of
Oahu's citizens and providing a broad plan of action to achieve them.” Areas which are covered
in the plan include, population, economic activity, housing, transportation and utilities, energy,
physical development and urban design, public safety, health and education, culture and
recreation, the natural environment, and government operations. The General Plan was first
adopted in 1977 and has since been revised on five separate occasions, with the most recent
revisions to the General Plan being adopted by resolution in January of 1989. Relevant
objectives and policies of the General Plan that pertain to the proposed project are outlined

below.

Economic Activity
Obiective A

To promote employment opportunities that will enable all the people of Oahu to attain
a decent standard of living.

Policies

= Encourage the growth and diversification of Oahu's economic base.

= Encourage the development of small businesses and larger industries which will
contribute to the economic and socia!l well-being of Oahu's residents.

Natural! Environment

Objective A
To protect and preserve the natural environment.
Policies

» Protect Oahu's natural environment, especially the shoreline, valleys, and ridges
from incompatible development.

» Require development projects to give due consideration to natural features such
as slope, flood and erosion hazards, water recharge areas, distinctive land forms,

and existing vegetation.

+ Design surface drainage and flood-control systems in a manner which will help
preserve their natural setlings.
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« Protect the natural environment from damaging levels of air, water, and noise
pollution.

+ Protect plants, birds, and other animals that are unique 1o the State of Hawaii and
the Island of Oahu.

+ Protect mature trees on public and private lands and encourage their integration
into new developments.

Qbiective B

To preserve and enhance the natural monuments and scenic views of Oahu for the
benefit of both residents and visitors.

Bolicles

. Protect the Island's well-known resources: its mountains and craters; forests and
watershed areas: marshes, rivars, and streams; shoreline, fishponds, an bays;
reefs and offshore islands.

« Provide opportunities for recreational and educationa! use and physical contact
with Oahu's natural environment.

Physical Development and Urban Design

Objective A

To coordinate changes in the physical environment of Oahu to ensure that all new
developments are timely, well-designed, and appropriate for the areas in which they

will be located.
Policy
« Coordinate the location and timing of new development with the availability of

adequate water supply, sewage treatment, drainage, transportation, and public
safety facilities.

» Require new developments to provide or pay the cost of all essential community
services, including roads, utilities, schools, parks, and emergency facilities that
are intended to directly serve development.

Objective D

To create and maintain atiractive, meaningful, and stimulating environments
throughout Oahu.

Policy

« Require the consideration of urban design principles in all development projects.




» Require new developments in stable, established communities and rural areas to be
compatible with the existing communities and areas.

Culture and Recreation
— Objective D

; Provide a wide range of recreational facilities and services that are readily available
: to all residents of Oahu.

| Policies
- » Develop and maintain a system of regional parks and specialized recreation
facilities.

- « Encourage the private provision of recreation and leisure-time facilities and

E services. .

- B._Kawainui Marsh Resource Management Plan

- The Subject Property is within the secondary boundarles of the Kawainui Marsh Resource

: w Management Area as designated by the Kawainui Marsh Resource Management Plan (refer back
to Exhibit 1lI-4). In direct response to the Resource Management Plan, every effort has been

[

: made to incorporated the following objectives, policies and recommended actions into the design
and planning of the proposed project.

pd
t Objective: Protect compatible natural, cultural and economic resources through management
) and control of existing and future land uses.
[}

Policies:
=

4. Public recreational use of the Marsh should be encouraged consistent with the
protection of wildlife and habitat and culiural resources.
5. Development of the Marsh should combine active and passive uses associated with the
bt public enjoyment of open space, wildlife, flora and cultural experiences.
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Objective: Provide for recreational activities in the Marsh area.

Policy:

1. The wilderness character of the Marsh and the surrounding area should be promoted

through rehabilitation, landscaping and management.

Recommended Actions:

3. The opporiunities for removal or modification of the Kailua Drive-in Theater screen should
be explored in order to improve visw planes toward and from the Marsh.

C. Development Plan

The Development Plans (DP)s for the City and County of Honolulu, provide a relatively detailed

framework for Implementing the objectives and policies of the General Plan. They set forth
desired sequence, patterns and characteristics of fulure development. A total of eight Development

Plan regions have been established for Oahu. The area affected by the proposed project falls under

the jurisdiction of the Koolaupoko Development Plan. Established as an ordinance the
Development Plans consist of three elements: ¢ommon Provisions which outline requirements

common to each of the eight regions; Special Provisions which detail requirements specific to a
region; and the Development Plan Maps (Land Use and Public Facilities) which graphically depict

the intended pattern and sequencing of development.

vel nt Pl m rovisit

Section 4, General Urban Design Principles and Controls
(1) Public Views - The design and siting of all structures shall reflect the need to maintain and

enhance available views of significant landmarks- No development shall be permitted that will

block important public views.

{2) Open Space - The city's mountains, hills, shoreline and streams shall be considered as
major scenic, open space and recreationa! resourc€s. Adequate public access to these resources

shall be incorporated as part of developments adjacent o them.
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Existing natural stream beds and drainage ways shall be retained wherever possible. Where
further channelization must occur, materials that are harmonious with the setting, such as

stone, shall be used whenever feasible.

(3) Vehicular and Pedestrian Routes - Landscaping shall be provided along major vehicular
arterials and collector streets as a means to increase the general attractiveness of the
community and the enjoyment of vehicular travel for visitors and residents.

Section 5, General Principles and Controls for Parks Recreation and
Preservation Areas
(1) Parks and Recreation Areas - Parks and recreation areas...shall be located and designed so

as o be suitable for different and varied neighborhoods and available to all residents of Oahu.

Section 8, Identification of Public Buildings, Public or Private Facilities for

Utilities, Terminals and Dralnage
(4) Drainage - Whenever practical, drainage improvemnents shall emphasize natural means

and retention of water with minimum reliance on structural means and rapid transport.

K vel n igl i

Section 2, Urban Design Princlples and Controls for Koolaupoko
(1a) Open Space - The visibility, preservation, enhancement and accessibility of open space
areas... shall be given high priority in the design of adjacent and nearby developments in

Koolaupoko.

(ib} Public Views - In order to promole pleasing and attractive living environments and
panoramic mauka and makai views from public places, views of major landmarks from public
places shall be protected whenever possible.

/; ko Lan M,

The Development Pian land use designation for the Subject Property is Preservation (Exhibit
Vi-2).
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Exhibit VI-3 presents the existing DP Public Facilities Map for the Subject Property and the
adjacent area. The following proposed improvements on tands in and adjacent to the Project

Area are designated:

+ Publicly funded development of a transit station (TS) (Kailua Park and Ride Facllity)
and corporation yard {CY) (Windward Division Bus Facility) on the Subject Property.
The exact site for this facility is undetermined. Acquisition and/or development of the
facility is programmed to commence beyond a six ysar time frame.

+ Publicly funded development of a park (P), makai of the Subject Property. The site of
the park development borders Kawainui Marsh's southem side and exiends along
Kalanianaole Highway and Kapaa Quarry Access Road. Acquisition and/or development
of the facility is programmed lo commence beyond a six year lime frame.

« Publicly funded development of additional rights-of-way (R) (e.g. roadway expansion)
along the portion of Kalanianaole Highway directly adjacent to the Project Area.
Acquisition and/or development of this roadway expansion is programmed o commence
within a six year time frame.

« Publicly funded development of a sewage pumping station (SPS) southeast of the
Project Area. Acquisition and/or development of this pumping station is programmed
to commence within a six year time frame.

D. Zoning

Zoning implements the purpose of the General Plan and the Development Plans and is required
by statute to be in conformance with Development Plan designations. On Oahu, zoning is
administered through two elements: the Land Use Ordinance (LUOG), a written text, which is
intended to provide reasonable design and development standards for the use of land on Oahu; and
twenty-four Zoning Maps which provide specific zoning designations for all land on Oahu under
the jurisdiction of the City and County of Honolulu.

The zoning designation for the Subject Property is P-2, General Preservation (Exhibit Vi-4).
It is the intent of the Land Use Ordinance that Urban 1ands well-suited to offer visual relief or 10
serve as outdoor space for the public's use and enjoyment be zoned P-2. Permitied uses within
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this designaltion include ouldoor recreation facililies such as a driving range as a principal use.
A clubhouse (e.g. pro shop/snack bar) is permitted as an accessory use provided it is scaled to
meet only the requirements of the facility users.

E. Special Management Area

In accordance with the State Coastal Zone Management Program (Chapter 205A-21, HRS), the
City and County of Honolulu is charged with designating and administering Speciai Management
Areas (SMA)s for the island of Oahu (see Exhibit Vi-5 for the portion of the SMA which will be
affected by the proposed driving range). Under Chapter 33, ROH, any "development”, as defined
by law, determined to be within the SMA boundary requires the issuance of a Special
Management Area Use Permit (SMP) from the City and County of Honolulu Department of Land
Utilization (DLU) prior to commencing with the project. An SMP will be required for
development of the proposed driving range. Issuance of an SMP is required, by statule, 10

precede any other permit approval.
E. Listof N Determinati | Permit

A number of determinations and permits will be required 1o implement the project. These are
listed below along with their responsible agency.

Determinations
1) D inati f whett Enyi tal | Stat il red

Determining Agency: City and County of Honolulu, Department of Land Utilization (DLU)
Status: Upon acceptance of this Environmental Assessment, the DLU has 30 days to assess
the project's impact on the SMA and determine whether preparation of an EIS will

be required (currently being assessed).
Permits

1) Special Management Area Use Permit (SMP)

Responsible Agency: City and County of Honolulu, Department of Land Utilization (DLU})
Status: Application has been submitted and will be processed after a determination is made
by the DLU regarding the need for an EIS
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2)

3)

4)

5)

6)

7}

8)

Building_Permit for Buildi Electrical, Plumbl Sidewalk/Dri Worl |

D liti

Responsible Agency: City and County of Honolulu, Building Department and review by
varlous other city and state agencies

Status: Application will be submitted after approval of the SMP

Grading, Grubbing and Stockpiling Permit
Responsible Agency: City and County of Honolulu, Depariment of Public Works
Status: Application will be submitted after approval of the building permit

Well Drilling Permit

Responsible Agency: State of Hawali, Deapriment of Land and Natural Resources, Division
of Water and Land Development
Status: Application will be submitted after SMP is approved

Water Withdrawl and Use Permit

Responsible Agency: State of Hawaii, Deapriment of Land and Natural Resources, Division
of Water and Land Development
Status: May be required if Windward Oahu is designated as a Waler Resource Management Area

Water System Requirements for Developments
Responsible Agency: Board of Water Supply
Status: Application will be submitted after approval of the building permit

S c tion Permit
Responsible Agency: Department of Public Works
Stalus: Application will be submitted after approval of the building permit

Sign_Permil

Responsible Agency: City and County of Honolulu, Building Department with review by
the DLU

Status: Application wili be submitted after approval of the building permit




N

RN S e T T T o e

- e

i :

L= L7 1.

[ S

9) Cedificate of Oceupancy

Responsible Agency: City and County of Honolulu, Bullding Department with review by
various other agencies
Status: Application will be submitted after building completion
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VIl RELATIONSHIP BETWEEN SHORT TERM USES OF THE ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM

PRODUCTIVITY

Development of the proposed project will result in a long-term environmental and economic
gain for the community and the State of Hawaii. The project involves the construction of a golf
driving range on the current site of the Kallua Drive-in Theater. Once developed the facility
will contribute to meeting the high demand for golf recreational facilities on the island of Oahu.

Short Term Losses

Some short-term losses will occur during the project construction phase. Erosion may occur
on the Subject Property while grading operations are being conducted. This will be limited by
strictly following the erosion controls measures outlined in this document. Noise levels from
the Subject Property can also be expected to increase during construction operations. Additional
short-term impacts include the increased generation of fugitive dust, disruption of traffic and a
reduction in air quality within close proximity of the construction activity.

Long-Term Losses

Redevelopment of the Subject Property will result in the long-term loss of the site as a drive-

in theater.
Long-Term Productivity

The long-term productivity of the proposed driving range will offset these adverse
environmental consequences. The long-term productivity of the driving range Includes:

1) anincrease in the number of publicly available golf recreational areas in Honolulu
for residents and visitors;

2) encouraging the development of a activity which is more aesthetically sensitive to
the adjacent Kawainui Marsh;

3) improving the visual quality of the area from major vantage points;
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4)  reducing the rate of erosion on the Subject Property;
5) Increasing tax revenue accruing to the City and State; and

6) improving the overall level of security for the immediate area.28

28 Because the driving range operation will be open during the day and the early evening hours, the presence of
this activity can be expacted to improve the level of security over existing conditions.
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VI ADVERSE IMPACTS WHICH CANNOT BE AVOIDED

The present drive-in movie entertainment business will be replaced by an outdoor
participatory recreational use. For regular patrons of the theater the loss of the drive-in

facility will be adverse impact which cannot be avoided.
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IX IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

Development of the driving range will result in an irreversible commitment of investment
capital, labor, and construction materials. Once completed the facllity will remain there for the
life of the project. In the future the project could be demolished and the land area utilized for

another purpose.
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X SUMMARY OF UNRESOLVED ISSUES

The designation of a portion of the Subject Property on the Public Facilities map for publicly
funded development of a transit station (Kailua Park and Ride Facility) and corporation yard
(Windward Division Bus Faclility) has not been resolved. The exact site for these facilities has
not been designated by proposing agencies. Use of the property would require the City and
County of Honolulu fo acquire the property through negotiation or condemnation proceedings.
According 1o the Public Facllity Map, acquisition and/or davelopment of the facility is not

programmed 10 commence with the next 6 years.

There are no additional unresolved Issues for this project. All issues have been identified and
appropriate mitigative measures proposed.
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XI ALTERNATIVES TO THE PROPOSED ACTION

No Action

If the proposed project is not developed, the existing activity will remain until a more
economically viable land use can be planned and approved.

Zoning Change and Intensification of Land Use

One alternative for the Subject Property would be to request a zoning amendment 1o permit
intensified land use activities. Examples would include housing or other commercial ventures.

This alternative would, however, be in direct conflict with the stated objectives and policies of
the Hawaii State Plan, the Development Plan and the Kawainui Marsh Resource Management

Plan.
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XIl AGENCIES, ORGANIZATIONS AND INDIVIDUALS CONSULTED

State

Depariment of Health
Department of Land and Natural Resources, Historic Sites Section

Department of Transportation, Rights-of-Way Division
City and County of Honolulu

Board of Water Supply
Department of Finance, Real Property Assessment Division

Department of General Planning
Department of Land Utilization
Department of Public Works
Refuse Collection and Disposal Division
Drainage Division
Sewage Division
Wastewater Management Division
Department of Transporiation Services
Honolulu Fire Depariment
Honolulu Police Depariment

Others

Consolidated Amusements, Lid.
Hawaiian Electric Company
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SUMMARY

On 24 September 1988, a botanical survey was carried out on the site of
the proposed Windward park 18<hole golf course and support facilities. The
vegetation on the site consisted primarily of low- to high-statured scrub. In
depressions large-statured trees predominated. Above an elevation of 200 feet
in low-statured scrub, remnants of the former native vegetation were found,
becoming more common at higher elevations. A total of 142 species of vascular
plants were found on the site. Of these, 128 (90%) were exotic weeds or
deliberately introduced plants, and 14 (10%) were native or presumed-native
plants. None of the species found on the site were officially listed as
endangered or threatened; nor were any species proposed or candidate for such
status.

INTRODUCTION

The study site consists of approximately 221 acres of scrub land, zoned
Conservation (General subzone), located inland of Kailua, O'ahu. it is boun-
ded on the eastern side by Kapa'a Quarry Road, on the southern side by Kalani-
anaole Highway, and on the western and northern sides by the summit ridgeline
of Ulumawao Ridge, In the southeast corner, where Quarry Road and Kalani-
anaole Highway intersect 1is the 6l-acre site of the Kailua Drive=-In Theater,
zoned Urban and excluded from this study. Along the ridgeline, where the
slope is steeper, above 400 feet in the southwest, above 700 feet to the
northeast, is a parcel of 66 acres soned Conservation (Limited subzone), also
excluded from the study. On the opposite side of the ridgeline are Hawaii Loa
College, the Kapa'a Sanitary Landfill, and Kapa'a Quarry. Immediately below

the site is Kawainui Marsh.

There have been four previous vegetation surveys in the vicinity of the
present study site (E11iott and Hall, 1977; Smith, 1978; Kores and Davis,
19793 Linney and Char, 1985). Of these, only the Kores and Davis survey is
germaine to present site. The others deal with the wetlands of (or associated




with) Kawainui Marsh at the foot of the hill, where the vegetation differs
considerably from that of the present study site. Kores and Davis surveyed
the 160-acre site of the Kapa'a Quarry, immediately adjacent to the present
site. They reportedly found a total of 102 species of vascular plants, though
their species list contains only 93. Of these 72 (77%) are exotic or deliber-
ately introduced plants, while 21 (23%) are considered native. There are a
number of taxonomic and nomenclatural differences that prevent a straightfor-
ward comparison of the two surveys, and misidentifications are always pos-
sible, but it is clear that they record 13 native plant species not found
during the present survey. These include 4 ferns (Doryopteris decipiens,
Elaphoglossum sp., Microlepia setosa, and Pteridium aquitinum) and 9 flowering
plants (Carex wahuensis, Styphelia tameiamaieae, Phyllanthus sandwicensis,
Plectranthus parviflorus, Erythrina sandwicensis, Mucuna gigantea, 3ida fal-
lax, Metrosideros collina, and Peperomia leptostachya). Most of these dis-
crepancies may be attributable to the absence of suitable habitat within the
present surveyed area, and others to random distributions and probabiiities of
being encountered in any given survey. The quarry survey evidently included
more distinctive habitats than the present survey. If the present survey were
extended to include the "Limited subzone" along the ridgeline, it is expected
that 9 of the 13 missing species might be found. Since that portion is to be
excluded from development, their presence or absence there is not considered

significant to this project.

SURVEY METHODS

A walk-through method was used for this survey. Access to much of the
interior of the site was difficult, but facilitated by the presence of a badly
eroded four-wheel track that climbed a side ridge from Quarry Road to the
summit area near the center of the site. Plants were identified on sight.
The few that could not be ijmmediately recognized were brought back for compar-
ison with the standard Titerature. Taxonomy and nomenclature of the ferns is
that of Wagner and Wagner (1987), while flowering plants generally follow

Wagner, et al. (in press).




PESCRIPTION OF THE VEGETATION

The basic vegetation type was low- to high-stature scrub, grading on the
one hand to small patches of grass (mostly broomsedge, Andropogon virginicus,
and golden beard grass, Chrysopogon aciculatus) on steep ridges, and on the
other to tall-canopy trees in the gulches and low, flat areas. Component
species of the scrub were the same throughout the site; variation in scrub
stature seemed to be determined largely by the relative proportions of each
component. In low-stature scrub, generally 6 feet tall or less, koa-haole
(Leucaena Jeucocephala) gnd guava (Psidium guajava) predominated, with some-
what Tesser amounts of Christmasberry (Schinus terebinthifolijus). Javaplum
(Syzygium cumini), somewhat taller, occurred as scattered individuals. Cassia
(Senna pendula), noni (Minda citrifolia), and Lantana camara were common but

not major components of the shrub layer.

Beneath the scrub was & very rich herb layer. The predominant grasses
were broomsedge, golden beard grass, molasses grass (Melinis minutiflora),
Natal redtop (Rhynchelytrum repens), Glenwood grass (Sacciolepis indica), and
foxtail (Setaria gracilis)- Philippine ground orchid (Spathoglottis plicata)
was common where the scub was more open. Other characteristic herbs were

Spanish needle (Bidens alba and pilosa), horseweed (Conyza bonariensis),
Emilia fosbergii, ironweed (Vernonia cinerea), air plant (Kalanchoe pinnata),

partridge pea (Chamaecrista nictitans), rattlepod (Crotalaria pallida), beg-
gar's ticks (Desmodium inganum and tortuosum), sleepinggrass (Mimosa pudica),
Koster's curse (Clidemia hirta), ‘'uhaloa (Waltheria indica), Asiatic pennywort

(Centella asiatica), and $tachytarpheta species.

At the higher elevatijons, remnant native vegetation was found among the
low-stature scrub. Native species included ko'oko'olau {Bidens sandvicensis),
huehue (Cocculus trilobus)s u'ulei (Osteomeles anthyllidifolia), and 'akia
(Wikstroemia oahuensis). Also at the higher elevations were small individuals
of Formosan koa {Acacia confusa}, a common low-elevetion forestry planting.
There is little or no evidence that the site was ever intentionally reforest-

ed.




Wherever there were soil banks too steep to maintain dense vegetation,
ferns and fern allies could be found: Pellaea viridis, gold fern (Pityrogramma
austroamericana), silver fern (Pityrogramma calomelanos), and their natural
hybrid (electrum fern, Pityrogramma "mckenneyi"), Blechnum occidentale, sword
fern (Nephrolepis multiflora), wood fern (Thelypteris dentata and parasitica),
pala‘a (Odontosoria chinensis), and moa (Psilotum nudum). Lau'ae (Phymato-
sorus scolopendria) was found on the ground as well as on tree branches in the

gulches.

Tall scrub differed from short scrub both in height and species richness.
Christmasberry and Javaplum, somewhat taller than koa-haole, predominated.
Guava, octopus tree (Schefflera actinophylla), fiddlewood {Citharexylum spino-
sum) and lantana were also very common. These last three species were more
numerous in tall scrub than in short scrub, where they were very minor compo-
nents. Grass was generally California grass (Brachiaria mutica) or molasses
grass, to the exclusion of almost all else. A number of physical differences
might account for the differentiation into tall- and low-stature scrub. The
most Tikely is availability of soil moisture. The scrub becomes lower to the
seaward, and taller to the landward. Rainfall gradient, protection from
exposure to sun and wind, or soil-differences might be involved. Former
burning may also be a factor. The patches of broomsedge on the exposed
ridges, as well as its presence among the short scrub suggest burning in the
past. Broomsedge is a fire-adapted plant, quickly colonizing after a burn,
but not able to maintain itself without periodic reburning.

In the gulch bottoms, and other low, Tevel areas, larger stature trees
have overgrown the scrub vegetation. These trees are mostly monkey pod (Sa~
manea saman), Javaplum, African tulip (Spathodea campanulata), Chinese banyan
(Ficus microcarpa), mango {Mangifera indica), and kukui (Aleurites moluccana).
Of Tower stature and generally peripheral to the large trees at their upper
reaches in the gulches were dense tangles of hau (Hibiscus tiliaceus). Koa
haole and Christmasberry were the major understory plants beneath the large
trees, and generally the vegetation was very open in the dense shade. Ground

cover was composed of dayflower (Commelina diffusa), wandering jew (Zebrina
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pendula), basket grass (Oplismenus hirtellus), Chinese violet (Asystasia gan-
getica), Dicliptera chinensis, Ruellia prostrata, and Wedelia trilobata. In
several places the presence of ornamental plants suggested former habitation.
In addition to the wandering jew and wedelia already mentioned, these included
taro vine (Epiprempum pinnatum), Syngonium podophyllum, banana (Musa X paradi-
siaca), coconut (Cocos nucifera), Heliconia species, kamani (Calophylium ino-

phyllum), and Erythrina variegata).

Throughout the site vines were a conspicuous part of the vegetation: taro
vine, syngonium, morning-glories (Ipomoea species), Coccinea grandis, bitter-
melon (Momordica charantia), Caesalpinia bonduc, maunaloa (Canavalia catharti-
ca), huehue, passion flowers (Passiflora species), and maile pilau (Paederia

scandens).

One artificial feature on the site should be mentioned. Along Kalani-
anaole Highway, there is a short piece of hillside that, by local tradition,
has been called Christmas Tree Hill. Apparently, residents have been planting
their 1iving Christmas trees {Araucaria heterophylla) in this place after the
Holiday season has passed. At least some of the trees have been seen bearing

ornaments.

THREATENED AND ENDANGERED SPECIES

No listed, proposed, or candidate threatened and endangered species, as
designated by the Federal and/or State governments (U.S. Fish and Wildlife
Service, 1985; Herbst, 1987) were found on the site. There were no intact
native plant communities in or adjacent to the study site, which might be
adversely affected by development. However, the remnants of native vegetation
at the upper elevations might be worth saving. For the most part, though,
they are on land too steep and highly dissected to be amenable to easy devel-
opment. No trees listed in the Register of Exceptional Trees were found on

the site (see Appendix).




RECOMMENDATIONS

There is little of botanical interest on the project site, as most of the
area is dominated by introduced species, and certain portions appear to have
been disturbed at one time or another. The proposed golf course development
is not expected to have a significant impact on the total island populations
of the species involved. The native species (both endemic and indigenous) are
found in similar environmental conditions throughout the islands. Where
feasible, it might be desirable to landscape with native plants that are
adapted to the local climatic conditions. 'Akia is already found on the site,
and is both tough and decorative. A number of others could also be proposed
if the developer is interested. Similarly, large trees (such as monkey pods)
in the gulch areas would be of great landscape value. It is recommended that
they be incorporated into the landscape plans, wherever possible.
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SPECIES LIST

A 1ist of all the vascular plants found on the site follows. Plants are
organized in four groups -- ferns and fern allies, gymnosperms, moOnocots, and
dicots. Within each group, they are further arranged in alphabetical order by
family and genus. For each species, an accepted common name is given. The
Hawaiian name is given for all native plants if known, and for those exotic
plants that are generally known by a Hawaiian name. Biogeographic status 1is
jndicated by a letter code. An explanation of abbreviations used (other than
author citations) is given below.

SCIENTIFIC NAME

sp. = correct species name not determined

STATUS

E - endemic, native only to the Hawaiian IsTands

I - indigenous, considered native to the Hawaiian Islands, but also found
elsewhere,

P - Polynesian, not considered native, but thought to have been introduced by
the Polynesians prior to 1778

X - exotic, not native, introduced after 1778
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EXCEPTIONAL TREES ORDIRANCE
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(GW)

ORDINANCE No. _'ZR-91 : BILL NO. 85 (1978)

A BILL FOR AN ORDINANCE TO AMEND THE REVISED ORDINANCES OF
HONOLULU 1969, AS AMENDED, BY ADDING A .NEW ARTICLE TO CHAFTER

13 RELATING TO EXCEPTIONAL TREES.

BE IT ORDAINED by the Pecple of the City and County of Honolulu:

1

SECTION 1. The Revised Ordinances of Honolulu 1969, as amended,
is hereby further amended by adding theretc a new Article to
Chapter 13 to read as follows; further, the Corporation Counsel
is authorized to add the appropriate numbers when codifying the
R.0. 1969:

*"Article

PROTECTIVE REGULATIONS FOR EXCEPTIONAL TREES

.1l. Declaration of Legislative Intent.

The Council of the City and County-of Honolulu desires to
provide for better environmental control in order to improve
the quality of life of its citizens by enacting protective
requlations to safaguard exceptional trees. The purpose of
this Article is to preserve exceptional trees within the City
and County of Honolulu. The Council finds that not only are
trees of value for their beauty, but that they perform an
important ecological function in that they prevent soil erosioen,
purify the air, as well as retard flococding. The Council also
finds that inasmuch as trees contribute to the beauty of the
island, they are an important element in achieving the objectives
of the New General Plan "to protect and preserve the natural
environment of Oahu®" and "to maintain the viability of Oahu's
rasort industzry.” .

In the belief that protective regulations to safeguard
exceptional trees will promote the health, safety and general
welfare of the citizens of the City and County of Honolulu, the’
City Council enacts this ordinance as a means of preserving the
environmental character of the City and County within the
provigsions of Act 105, Session Laws of Hawaii, 1975. The terms.
of this Arxticle shall be liberally construed to affectuate the
purpose stated herein.

«2. Definitions.

The term "exceptional trees,” for the purposes of this
Article, means a tree or grove of trees with historic or cultural
value, or which by reason of its age, rarity, location, size,
esthetic quality, or endemic status has been designated by the
City Council as worthy of preservation.

(0CS/092578 /Ca)
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+3. Arborist Advisory Committee.

There shall be an Arborist Advisory Committee consisting
of five members who shall be appointed by the Mayor. The
Committee shall include the Diractor of the Department of Land
Utilization, or his designee; one member who shall be actively
employed in the practice of landacape architecture, and three
other members selected on the bases of active participation in
programs of community beautification, or research or organiza-
tion in the ecoclogical sciences, including ethnobotany or
Hawaiiana. The Committee shall be attached to the Department
of Parks and Recreation for administrative purposes and the
Director shall cause employees of his office to furnish such
technical, administrative or clerical services as may be needed
by the Committee,

.4. Powers and Duties.

The Arborist Advisory Committee shall have the following
powers and duties:

(1) To research, prepare, and recommend to the City Council
exceptional trees to be protected by city ordinance
or regulation, .

(2} To advise property owners relative to the preserxvation
~and enhancement of exceptional trees.

(3) To recommend to the City Council appropriate protective
ordinances, regulations, and procedures.

(4) To review all actions deemed by the City Council to
endanger exceptional trees. :

+5. Procedures.

(1) Any citizen or citizen group may petition the Arborist’
Advisory Committee to examine a particular tree or
grove of trees for the purpose of having it recommended
to the City Council for designation as an exceptional
treea. .

{2) The Arborist Advisory Committee, on at least an annual
basis, shall re-examine the excepticnal trees and in
the event such tree is found to be dangerous or
diseased beyond repair, the Council, upon recommendation
from the Committee, may remove such tree from the
register. -

(3} Upon designation by the Council of an exceptional tree,
the City Clerk shall notify the property owner and/or
the occupant of the property by registered mail that
such a designation has been mada.

(0C5092578/CA)




+6. Enforecing Authority. . ,

The Building Department, the Department of Land Utilization, and
the Department of Public Works shall be charged with the enforce-
ment of this ordinance and shall be clothed with police power
to do all acts necessary to enasure that the provisions of this
ordinance are not violated including, but not limited to, tha
issuance of citations for the violation of any provisions of
this ordinanca. The provisions of this ordinance shall not be
superseded by any permit issued by any county agency under any
other ordinance. .

«7. Ragister of Excepticonal Treas.

The following are hereby designated "exceptional trees”:
*(1) Adansonia di itata, Baobab (Queen's Medical Center,

I30Y Punchbowl Street, TMK: 2-1-35:3). :

(2) Adansonia digitata, Baobab (Ala Moana Park, TMK: 2-3=37:1).

*(3) Agathis robusta, Australian Kauri, Queensland Kauri

(Foster Botanic Garden, 180 North Vineyard Boulevard,

TMK: 1=7-07:2). .
(4) Agathis robusta F. Muell., Kauri (Harold L. Lyon

Arporetum, ¢ Manoa Road, TMK: 2-9=5516) .

(5) Anacardium occidentalae, Cashew Nut (Castle Ranch,
Maunawili +r TMK: 4-2-09:1).

(6) Araucaria bidwilii, Bunya-bunya or Monkey Puzzle Tree
Castle Ranch, 5 Maunawili Road, TMK: 4-2-09:1).

(7) Araucaria cunninghamii Sweet, Hoop Pine (Harold L. Lyon
Arboretum, THMK;: 2=9-55:6). .
*(8) Araucaria cunnin hamii, Hoop Pine (Foster Botanic

(9) Araucaria excelsa, Norfolk Island Pine (Castle Ranch,
Maunaw Road' '.EMK: 4-2-0131)0 B

(10} Arecastrum romanzoffianum, Queens Palm, Monkey Nut
a row 0 Young Street, TMK: 2-4-02:27, 3).

(1) Artocarpus incisus, Breadfruit, 'Ulu (Castle Ranch,
1383 MaunawII; Road, TMK: 4-2-09:1).

(12) Bertholletia excelsa, Brazil Nut (2616 Pali Bighway,
THK: 1-B-08:1). . _

- - e e s

* "Champion Trees of Hawaii," in American Forests, May 1974.

{0C5/092578/CA)
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*(13)
(14)
*(15)

(16)

*(17)
(18)
*(19)

(20)

*{21)

*(22)

*(23)

(24)
(25)
*(25)
(27)
}28)
*(29)

(30)

Bombax malabaricum, Red Silk Cotton, Simal'Tree
Sa lia malabarica) {(Queen's Medical Center,
TMK: 2=1-35:3). .

Bucida Buceras, Jucaro (Ala Moana Park, TMK: 2=3=37:1).

Bumelia buxifolia, Ironwood (Foster Botanic Garden,
TMK: l=7-07:2).

Calophyllum inophyllum, Kamani Tree, True Kamani,
Alexandrian Laure¥ {Kualoa Regional Park-~-corner
near Fishpond, makai of Kamehameha Highway,.
TMK: 4-9-04:1),

Canarium commune, Pili Nut, Java almond (Foster
Botanic Garden, TMK: 1=-7-07:2).

Caryota cumingii Loddiges ex Martius, Fishtail Palm
Haro L. Lyon Arboretum, TMK: 2-9=55:8), :

Caryota urens, Wine Palm, Toddy Palm (Wahiawa Botanic

Garien, 1396 california Street, TMR: 7-4-17:1).

Casuarina equisetifolia, Ironwood, Australian Pine
(along KaIaﬁaua Avenue from Kapahulu Avenue to Poni

Moi Road, TMK: 3-1-43:1). _ :

Catalga longissima, Yoke Wood, Haiti catalpa (Foaster

Botanic Garden, TMK: 1-7-07:2).

Cavanillesia platanifolia, Quipo (Foster Botanic
Garden, TMK: 1-7-07:2).

Cecropia obtusifolia, Trumpet Tree, Guarumo (Paradise
Park, 3737 Manoa Road, TMK: 2-9-54:18). .

Ceiba pentandra, Kapok' Tree (ground of State Department
of Agriculture, 1428 South Ring Street, TMK: 2-4=5:18).

Ceiba pentandra, Rapok Tree, Silk Cotton Tree {2 trees)
(Foster Botanic Garden, TMK: 1-7-07:;).

Couroupita guianensisk.Cantionball ‘Tree (Foster Botanic
Garden, TMK: 1-7=07:2). '

Couroupita ianensis Aubl., Canncnball Tree (University
of Hawail/Manoa Campus, next to parking lot, makai side
of Sinclair Library, TMK: 2-8-23:3).

Cyrtostachys lakka Beccari, Sealing Wax palm (Hareld L.
Lyon Arboretum, TMK: 2~9=55:6).

Delonix regia, Royal Poinciana' (Castle Ranch, 1385
Maunawili Road, TMK: 4-2-09). :

Elaedodendron orientale, False Olive (Foater Botanic
Gar en' TMK: - "0 H . . -

(CCs/092578/CA)




(32)

‘*(33)

(34)

(35)
(36)

*(37)

(38)

(39)
(40)

(41)
(42)

(43}

{44)

(45)

*(46)

(47)

(48)

(0CS/092578 /CA) v8-91

Enterolobium cyclecarpum, Earpod (Honolulu Zoo,
131 Kapahulu Avenue, TMK: 3-1-43:1).

Enterolobium cyclocarpum, Earpod Tree (Board of Water
Supply--Makiki PumpI%g Station, TMR: 2-5-20Q:1).

Enterclobium cyclocarpum, Earpod, Elephant's Ear

(Foater Botanic Garden, TMK: 1-7-07:2).

Enterolobium cyclocarpum, Earpod, Elephant's Ear
{Grounds of State Department of Agriculture, 1428 s.
King Street, TMK: 2-4-5:18). '

Enterolobium cyclocarpum, Earpod Tree (Waialua,
TMK: 6-7-0L: =), ’

z:ythring_gandwicensis; Wili-wili (Foster Botanic
Garxden at Koko Head Crater, TMK: 3-9-=12:1).

Eucalyptus deglupta, Mindanao Gum, Bagraé Eucalyptus
(Wahiawa Botanic Garden, 1396 California Avenua,
TMK: 7-4-17:1).

Eugenia malaccensis, Mountain Apple  (Castle Ranch,
1335 Maunawill Road, TMK: 4-2-09:1). .

Ficus, Banyan (Ala Moan# Park, TMK: 2-3=37:1).

Ficus benghalensis, Indian Banyan, Vada Tree (Iolani
Palace Grounds, TMK: 2=1-25:2). )

. Ficus benghalensis, Indian Banyan (Moana Hotel Courtyard,
2365 Kalakaua Avenue, TMK: 2=6=1:12).

Ficus benghalensis, Indian Banyan (two beside the
Judiciary Building, TMK: 2~1=25:3). -«

Ficus benghalensis, Indian Banyan (Parking lot Walina
Street, The Food Pantry Ltd., 2370 Kuhio Avenue,
TMK: 2-6-21:100). . .

Ficus elastica Roxb..ex Hornem., Indian rubber tree
(Unlversity of Hawaii/Manoa campus, next to Campus
Way, mauka side of Sinclair Library, TMK: 2-8-23:3). -

Ficus macrophylla, Moreton Bay Pig (Waikiki end of
Queen Emma Square by St. Andrew's Priory School,
224 Queen Emma Square, TMK: 2-1-18:02).

Ficus religiosa, Bo Tree, Peepul Tree (Moanalua Gardens
Foundation Inc., 1352 Pineapple Place, TMK: 1-1-9:4}.

Ficus religiosa, Bo Tree, Peepul Trae, Sacred Tree
i;SLE Pall Highway, TMK: 1-~8-08:1). :
Ficus religiocsa L., Bo Tree, Peaepul Tree, Sacred Tree

(University of Hawaii/Manoa campus, mauka end of
Hawaii Hall, TMK: 2-8-23:3).

A-26
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(49)

(50)

- *(51)

(52)

*(53)

(54)

(55)

*(56)

(57)
(58)

*(59)

(60)

eligiosa, BO Tree (Foster Botanic Garden,

Ficus = g
TMK‘ - - }H -

Garcinia mangostand, Mangosteen (3 in grove) (Castle
Ranch, 1385 Maunawill Road, TMR: 4-2-09:1).
Guazuma Tomentosa, Guacima (South King Street).

¢ Jack-=in-a-box fruit tree

Hernandia ovigera Slickm.
TﬁEIVEEEIE;‘E%‘EEWaii/uanoa campus, mauka-ewa side of
Sinclair Library, TMK: 2-8-23:3).

haena thebaica, Doumpalm Gingerbread Palm (Foster

H
Botanic Garden, THK: 1-7-07:2).

Kigelia pinnata, Sausage Tree (1071 Young Street,
TMK: 2-4~02:27, 3)- .

Kigelia Pinnata, 5ausage Tree (James W. Tharp,

Ti5 Kuukama Street. Kailua, TMK: 4-3=14:07).
Lagerstroemia speciosa, Queen Flower, Crepe Myrtle
{Foster Botanic Gakden, TMK: 1-7-07:2).

Litchi chinensis, Litchi, Lychee (2616 Pali Highway,
TMK: l1-8-08:1).

Litchi chinensis, Litchi Nut; Lychee (Castle Ranch,
1385 Maunawill Rd-r TMK: 4-2-09:1).

Lonchocarpus. domingensis, Guama, Genogeno {Foster
Botanic Garden, THK: 1-7-07:2).

Macadamia inteqrifolia, Macadamia Nut Tree, Queensland
Hut (2616 pPall H}ghway, T™MK: l-8=08:1).

.*{61) Mammea americana, Mammee apple (Department of Agriculture,

1428 5. King street, TMK: 2-4-5:18).

(62) Mangifera indica, Mango (pirie) (2616 Pali Highway,
TMX: 1-8-08:1). .

(63) Manilkara zapota SYRh. Achras zapota, Chicle Tree )

: {2616 pail Higﬁwayc TMK: 1-8-08:1).

(64) Manilkara zapota SYn. Achras zapota (two trees)
{1071 Young Street. TMK: 2-4-02:27, 3).

* (65) Manilkara zapota SYn. Achras zapota, Chicla (Foster

' Botanic Garden, TMK: 1-7-07:2).

(66) Manilkara zapota 5¥n. Achras zapota, Chicle Tree
ThuEIEEEE§‘§EIIa1pg Ewa Courtyard, TMK: 2-1-25:3).

(67} Metroxylon carolinensis, Ivory Nut Palm (grove of five)
TEZEEI%‘EEHEET‘IE??‘EEEhawili Road, TMK: 4-2-09:1).

(0CS /092578 /CA)
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*{68)

(69)

*(70)

(71)

(72)

(73)

(74)

(75)

(76)

(77)

*(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

* (86)

Mimusops elengi, Pogada, Elengi Madras Gum Tree
{Foster Botangc Garden, TMK: l=7=07:2).

Pandanus odoratissimus, Red Hala Pandanus {(Swanzy
each Park, TMK: 5-I-12:11).

Peltophorum inerme, Yellow Poinciana {Queen's
Medical Centex, TMK: 2-1-35:3).

Phyllanthus emblica, Indian Gooseberry, Embliec,
Myrobalan (2616 Fall Highway, TMK: 1-8-08:1).
Pithecellobium dulce, Opiuma, Madras Thorn, Manila

Tamarind (Fernhurst YWCA--1566 Wilder Avenue,
TMK: 2-4-23:87). a .

Pritchardia macrocarpa, Dwarf Loulu Palm (Foster
Botanic Garden, TMK: I-7-07:2).

Prosopis pallida, Kiawe, Algaroba, Mesquite (1071
Oung Stregt' TMK: 2-‘-02327' 3).'

Psidium cattleianum f. lucidium, Waiawi, Yellow Guava,
Yallow Cattley (2 Pa Highway, TMK: l~-8-08:1).

Pterocarpus indicus, Narra (Tantalus Drive--on curve

near 6 ¢ TMK: -5“12306)-1

Roystonea aleracea (Jacg.) O. F. Cook, South American

Royal Palm (Harold L. Lyon Arboretum, TMK: 2-9=55:6).

Roystonea oleracea, Cabbagea Palm (Foster Botanic Garden,

THK: 1-7-07:2).

Ro¥stonea regia, Royal Palm (Both sides of Royal Palm
Tive, Waniawa, TMK: 7-5-6:17, 18, 19, 20).

Roystonea regia, Royal Palm i30 line old carriage ‘

road) (Castie Ranch, 1385 Maunawili Road, TMK: 4-2-09:1).

Samanea saman, Monkeypod Tree, Rain Tree; Chail
Borthwick, 420 Wyllie Street, TMK: 1-8-6:07).

Samanea saman, Monkeypod Tree (Central Union Church--
courtyard Atherton Chapel, 1660 South Beretania 5t.,
TMK: 2-8-11:02).

Samanea saman, Monkeypod Tree (Along Paki Avenue,

Kapahulu to Monsarrat, TMK: 3=1-~43: ).

Samanea saman, Monkeypod Trees (Moanalua Gardens
Foundation, inc., 1352 Pineapple Place, TMK: 1-1-9:4).

Sapindus saponaria, Soapherry"(ala Moana Park,
EHE: 2=3=37:1).

Spondias mombin, Hog Plum {Fostar Botanic Garden,
TMK: - g - : -

(oCcs/092578/ca) 78-91
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(87) Sterculia apetala, Panama (Ala Moana Park, TMK: 2=3-37:1).

(88) Sterculia foetida L., Skunk tree, Java olives, kelumpang,
bangar (University of Hawaii/Manca campus, ewa-
corner of George Hall, TMK: 2~ =23:3).

% (89) Sterculia urens, Nawa (Queen's Medical Center, TMK: 2=-1=35:3).

(90) Swietenia mahagoni, Mahogany Trea (Along Kalakaua between
Heretania and Kapiolani Sts.).

(91) Swietenia mahagoni, Mahogany Tree (2616 Pali Highway,
3 - H -

(92) Tamarindus indica, Tamarind (two trees) (1071 Young St.,
TMK: 2-4-02:27, 3).

(93) Tamarindus indica, Tamarind (Judiciary Building Ewa
Courtyard, TMK: 2-1-25:3). ' .

{(94) Terminalia catappa, False Kamani, Tropical Almond
(Foster Botanic Garden, TMK: 1=-7-07:2).

(95) Thespesia populnea, Milo, Portia Tree (2616 Pali Highway,
TMK: 1-6-08:1).

.8. Violation and Penalty.

It shall be unlawful £for any person, corporation, public
agency or other entity to remove or otherwise destroy any tree in
the ' City and County of Honolulu which has been designated
"exceptional®” without approval from the City Council. Any person
who violates this section shall be fined not ‘more than $1,000.er
imprisened-neh-mere-thnn—ninety-{Ber-darar-or-both. (Am. 10/26/78)

" .9. Injunctive Enforcement.

Any threatened violation of the provisions of this ordinance
is hereby declared to be a public nuisance and may be abated
through proceedings for injunctive relief or similar relief in
circuit Court or other court of competent jurisdiction.

.10. Severability.

If£ any section, paragraph, subsection, clause or phrase of
this ordinance is for any reason held to be unconstitutional or
invalid, such decision shall not affect the validity of the
remaining portionas of this oxdinance.

.11. . AEEeals.

Any person or persons aggrieved by an action of the City
Council may within thirty (30) days of such action file an appeal
to the Clrcuit Court. '

(0CS/092578/CA)




SECTION 2. Effective Date. This ordinance shall take effact
upen its approval. .

INTRODUCED BY:

Councilmembers

DATE OF INTRODUCTION:

9, 1978
Honolulu, Hawail

APPROVED AS TO FORM AND LEGALITY:

ﬁe%%%y Corporatgon Counsel

APPROVED this _ Sth day of

November . s 1978.

Acting Mayor
City and County of Honolulu

(0Cs/092578 /CA) : 78-91
A-30
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ORDINANCE No. 81=32 " prrL No. 34 (1981)
(DRAFT NO. 3)

A BILL FOR AN ORDINANCE TO AMEND ARTICLE 13-36, REVISED ORDINANCES
OF HONOLULU 1978, RELATING TO EXCEPTIONAL TREES.

BE IT ORDAINED by the People of the City and County of Honolulu.

SECTION 1. Section 13-36.1 Revised Ordinances cof Honolulu,
1978, is hereby amended to read:

Section 13-36.1 Declaration Of Laegislative Intent.

The Council of thea City and County of Honolulu
desires to provide for better envircnmental contrel in
order to improve the quality of life of its citizens by
enacting protective regulations to safeguard exceptional
trees within the City and County of Honolulu. Tha
Council finds that not only are trees of value for thelr
baauty, but that they perform an important ecological
function in that they pravent soll erosion, purify the
air, as well as retard flooding. The Council also finds
that inasmuch as trees contribute to the beauty of the
island, they are an important element in achieving the
objectivaes of the New General Plan "to protect and pre-~
serve the natural environment of Qahu" and "to maintain
the viability of Oahu's rasort industry."

While the Council recognizes the limitations inherent
in the enforcement of this ordinance on Federal and
State property, exceptional trees iocated on_ such
property are included herein, as a statement of this
Council'sg firm resolve to protect those unigue assets
‘to our environment, wherever they might be located

on Oahu. Further, it is Hogea tﬁat this statement

of resolve will encourage these Fecderal and State
officials entrusted with the care of designated
exceptional treeg, to take appropriate steps for

their protection.

In the haliaf that protective ragulations to safegquard
exceptional trees will promote the health, safety

and general welfare of the citizens of the City

and County of Honolulu, the City Council enacts

this ordinance as a means of preserving the environ-.
mental character of the City and County within the
provisions of Act 105, Session Laws of Hawaii,

1975. The terms of this article shall be liberally
construed to effactuate the purpcose stated herein.

(0CS/031281/VB) 81-32
A-31
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SECTION 2. Section 13-36.7.(66), Revised Ordinances of
Honolulu 1978, is hereby amended to read:

*(66) [Manilkara zapota syn. Achras zapota, Chicle

Tree] Agathis robusta, Australian Kauri, Queensland
Rauri (Judiciary BuIléIEg Ewa Courtyard, TMK: 2-1-25:3)."

SECTION 3. Section 13-56.7, Ravised Ordinances of Honolulu
1978, iz hereby amendad by adding the follewing:

" (96 Hibiscus tiliaceous, Hau Tree (Hawaiian
Halekulani Hotel, sea side of the ning room
TMK: 2=6=04: B).

{97) Pseudobombax ellipticum, Pink Bombax (Queens
Medical Center, front lawn, TMK: 2-1=35: 3).

(98) Canarium vul Pili Nut Trea {two trees)
(Washington Place, =l=18: l).

§99§ Kigelia pinnata, Sausage Tree (Coast Guard

Station on Kalanianaole Highwa Alna Haina

TMK: 3—5-=46: Ii,.

(100} Santalumfreycinetianum; Sandalwoed Tree (behind
Tripler Hospital, TMK: l=l=12: 1l5).

1ol Samanea saman, Monke d Trea {Lanikal
TMK: 4=-3-06: 102). )

(102) Ficus benghalensis; Indian Banyan (Kuhio Beach
TMK: 2-6-01: 4).

Park,

SECTION 4. Secktion 13-36.8, Revised Ordinances of
Honolulu 1978, is hereby amendad to read:

[13-j6.8. Violation and Penalty.

It shall be unlawful for any person, corporation,
public agency or other entity to remove or otherwise
destroy any tree in the City and County of Honolulu
which has been designated "exceptional® without appro-
val from the City Council. Any person who viclates this
saction shall be fined not more than $1,000.]

"l3-35.8. Regulations
(a) Tree removal or destruction:

It shall be unlawful for any person, corporation,
public agency or other entity to remove or other-
wlse destroy any tree 1in a City and county o
Honolulu which has been desIgnateE Sexcegtional"

without approval from the City Council.

81-3%-
A-32
(0CS/031281/VE)
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{b) Trea maintenance:

1. It shall be unlawful for any person, cc;gora—
€ c age

Tl Oor other sntity to alter

on,
the characteristic shape of any ‘exceptional”
D h without first

ShtaTain: s permit Tsoued by the Desart
ocbtaining a permit issued b e _Department

of Parks an RBC_EBH.'& Ol .

2. The Department of Parks and Recreation shall
ava the necess wers to make Rules and
ReguIatiggs, pursuant to Chapter 91 of the
Hawail Revised Statutes, to establish the
criteria, standards, and conditions under
vwhich a permIg_maz_ée_i;suea.' .

SECTION 5. Section 13-36-9, Revised Ordinances of Honolulu

1978, is hereby amended to read:

{13-36.9. Injunctive Enforcement.

Any threatened violation of the provision5 of this
ordinance is hereby declared to be a public nuisance
and may be abated through proceedings for injunctive

relief or similar relief in Circuit
of competent jurisdiction.]

Court or other court

®¥13-36.9. Viclation, Penalty and Injunctive Enforcement.

a) An ersen who violates Section 13-36.8 shall
e gsubiject to a fine of not more an $i,000.

(b) In addition, any threatened violation of the
. Erovstons of this ArtIcIe= or of any Rule
or Requlation promulgate

ursuant to Section

13-36-8(b), is declared to be a EublIc nitisance

such grcceedings for injunctive or other civil
relief as may be necessary to carry cut the

tent of this Articla.

SECTION 6. Material ta be repealed is bracketed. New
material is underscored. When revising, compiling, or printing
this ordinance for inclusion in the Revised Ordinances of the City
and County of Honolulu, thea Corporation Counsel need not include
the underscoring, the brackets, or the bracketed material.

(0CS/031281/VB)




SECTION 7. This Ordinance shall take effect upon its
approval.

INTRODUCED BY:

Lo

N

 Nkits:

DATE. OF INTRODUCTION:
MARCH 18, 1981

Honoiulu, Hawail

APPROVED AS TO FORM & LEGALITY:

i ) Ja—

Deputy Corporation Counse

APPROVED this Jg . day of

s~ , 1981.

[

E%LEENEER. ANDERSON, Mayor

City and County of Bonolulu

L

81-3Z

A-34
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APPENDIX B

TERRESTRIAL VERTEBRATE ANIMALS
OF THE PROPOSED WINDWARD PARK, KAILUA

BY ANDREW J. BERGER




Terrestrial Vertebrate Animals of the Proposed
Windward Park, Kailua, TMK h=2-12: 2 & 4,

By Andrew J, Berger

This report was brepared at the request of Mrs Duk Hee
Murabayashi (letter dated September 9, 1988, and telephone
conversation September 22, 1988), President of DHM Inc,, Honolulu,

My field studies were conducted on September 23, 24, and 25, 1988,

The Habitat
The hilly project site is covered by a large number of
introduced trees, shrubs. vines, and grasses, as well as by
herbaceous plants, One of the most conspicuous of the dominant

tree species is shower tree (Cassia sp.). Other exotic plants

include the common ironwoog (Lasvarina equisettifolia), hau
(Hibiscus tiliaceus), hca haole (Leucgena‘glgggg), baperbark

tree (Melaleuca levcadendron), guava (Psidium 5P.), Christmas-

berry tree (Schinus terebinthifolius), oleander (Nerium indicum),

sensitive plant (Mimosa pudica), wedelia (Wedelia trilobata),

and California grass (Brachiaria mutica),
There is no endemic ecosystem on or anywhere near the

broject site, Therefore, there are no endemic forest birds

on or near the site,

Amphibians and Reptiles
There are no endenmic amphibians or land reptiles in
the Hawaiian Islands, All, therefore, have been introduced

by man,




I. Amphibians

l. Giant Neotropical Toad (Bufo marinus). This toad
was first introduced to the Hawaiian Islands in 1932 Ywhen
Dr. C. E, Pemberton brought 148 adult toads from Puerto Rico,
Eighty of these were liberated in a taro patch near Waipio,
Oahu, and 68 were released in a swampy part of Manoa Valley"
(Oliver and Shaw, 1953:77). The toads were successful, and
"in a little over two years more than 100,000 descendents of
the original stock were distributed through Dr. Pemberton's
activities throughout the islands.”" Hunsaker and Breese (1967)
wrote that ' tbls toad. was the "commonest species of amphibian'
in Hawaii, The neotropical toad is found throughout the general
area, but they must return to lower elevations where there is
water for their breeding activities,

2. Gold and 3lack Poison Frog (Dendrobates auratus),
This frog was introduced to Oahu to "assist in the control

of insect pests," Oliver and Shaw state that the species was
released in upper Manoa Valley in 1932, Hunsaker and Breese

(1967) wrote that "additional plantings witl subsequent
establishpent .ave been made in Waiahole Valley, and the population
has been observed to fluctuate in size at this locality again
according to the amount of water available," McKeovn (1978)

said that this frog is found in well-foliated. moist valleys on
both Yeeward and Windward Oahu," He added that, in summer and
fall, "these frogs spend their time in moist places such as

under debris, logs, stones, tangled root systems or under

elevated valley homes." I dig not see any of these frogs and

B-2




I believe that the ridges are too dry to sustain a population

of this froge.

3, American Bullfrog (Rana catesbeiana).
"This was probably one of the first species of amphibians

to be introduced into the Hawaiian Islands and may have been one

of the frogs that was imported prior to 1867" (Oliver and Shaw,

1953). The frogs were abundant enough to be harvested commercially

by 1500, Tinker (1941) wrote that "the University of Hawaii
has organized 'frog clubs' to encourage the production of frogs
for food," The species is not nearly so common now, presumably
because of the draining of so many wetland areas and, perhaps
also, because of the widespread use of pesticides during recent
decadzs, Ther+ 1s no habitat for this water denendent frog
in the p»roject area,

4, VWrinkled Trog (Rana rugosa)

This frog was introduced to Hawzii from Japan in 1896
(McKEown, 1978), It is most common in mountain streams,
although Skellenberger (1977:245) found this species at
Punahoolapa Pond on the north shore of Oahu, McKeown noted that
the wrinkled frog and the bullfrog rarely are found together
because the latter species is suchan aggressive feeder,

There is no subitable habitzt for the wrinkled frog in the

Project area.
II. Reptiles
1, Blind Snake (Tyvhlops braminus),

"This small, secretive snake was apparently introduced




from the Philippines in the dirt surrounding plants that were

brought in for landscaping the campus of the Kamehameha Bpys
School in Honolulu. It was first found there in January of
1930m (Oliver and Shaw, 1953). By 1967, Hunsaker and Breese
wrote that “it now appears to occupy the lowland area over the
entire island." These blind, worm-like snakes are rarely seen
until they are flooded from their underground burrows by heavy
rain or unless one looks for them under branches and other
debris on the ground, I did not search for these snakes because
they are of no significance for an impact assessment.

2. Skinks and Geckos. Eleven svecies of skinks (family
Scincidae) and geckos (family Gekkonidae) occur on Oahu, All
are foreign to the islands, all are insect eaters, and 21l adapt

well to both urban and rural habitats. Their presence is

irrelevant to an impact statement.

Birds
Three groups of birds are found in the fawaliian Islands:
1. introduced or exotic, 2, indigenous., and 3. endemic, All of
the birds found within the boundaries of the project site are
introduced or alien birds.

I. Introduced Birds
jiore than 170 species of alien birds have been intentionally

introduced to the Hawaiian Islands (Berger, 1981). I found the
following species on the project site or on lands adjacent to it.
1 include birds szen "on lands adjacent" to the site for several

reasons. First, the site is surrounded by areas of other land
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uses; secondly, my studies were conducted on only three days in

late September; and thirdly, some of the bird species seen adjacent

to the project site visit it from time to time and will certainly
move in when the golf course is built,
Family Ardeidae, Herons and Egrets

1., Cattle Egret (Bubulcus ibis),

This species was imported to Hawaii from Florida to aid

"in the battle to control house flies, horn flies, and other flies
that damage hides and cause lover weight gains in cattle" (Breese,
1959), A number of birds were released on Oahu in 1959 and 22
additional birds were released during July 1961, Thistle (1962)
reported that the population of cattle egrets on Oahu exceeded
150 birds by July 1962, The population has increased greatly since
that time, Personnel of the State Division of Forestry and
YWildlife counted 621 ezrets on Oahu during their January 1986
census (Walker, et al., 1986). There is a rookery on the lands
of the Kaneohe Marine Corps Air Station and the birds fan out for
They are especially common
I

their daytime feeding activities,
in Kawainui Marsh and in the Kapaa Sanitary Landfill area.
sav a number of egrets flying over the project site, and they will
feed on the fairvays of the proposed golf course,

Family Columbidae, Pigeons and Doves
2. reral Pigeon or Rockx Dove (Columbg livia),

The pigeon probably was the first exotic bird introduced to
the Hawalian Islands; their importation has been traced back to

1796, Schwartz and Schwartz (1949) found heavy parasitism of




feral pigeons by tapeworms, and they stated that tapeworm infestation

retards proper nutrition "and occludes the intestine, produces

undesirable toxins, and hinders breeding," Navvab Gojrati

(1970) reported infection by bird malaria, Haemoproteus, and

Leucocytozoon in pigeons at the Honolulu Zoo., Kishimoto and

Baker (1969) reported finding the fungus Cryptococcus neoformans
in 13 out of 17 samples of pigeon droppings collected on Oahu.
The full significance of their findings has not been determined
in Hawaii, but, in man, tkis fungus causes a chronic cerebrospinal
meningitis. Hull (1963:468) remarked that "in a1l but the
cutaneous form the prognosis is very grave,'

Small flocks of pigeons occur sporadically in the area
but it is not certain whether they are feral birds or come from
a nearby pigeon loft,

3. Spotted or Chinese Dove (Steptopelia chinensis)

This Asian dove was introduced to the Hawaiian Islands

at an early date; the exact date is unknown, but the birds are said
to have been very common on Oahu by 1879. The species is now
very common on all of the islands and is classified as a game
bird in Hawaii,

This dove also is called the lace-necked dove because of
the conspicuous bands of white spots on the back of the neck,
Although this species occurs where the rainfall exceeds 100
ingches per year, the highest densities are found in drier areas
where the introduced kiawe or mesquite (Prosopis pallida) is

one of the dominant plants. Schwsrtz and Schwartz (1949}, for




example, reported densities as great as 100 birds per squmare mile
in dry areas on Molokai. This dove is common on the project site
and in all surrounding areas where the vegetation is not too

dense,

4., Barred Dove or Zebra Dove (Geovelia striata)

This species is called the zebra dove in its native
habitat in the Orient and Australia, This species is said to
have been introduced to Hawail sometime after 1922 (Bryan, 1958).
It now is common to abundant on 211 of the islands. This dove
also prefers the drier areas, and Schwartz and Schwartz (1949)
reported densities as high as 400 to 800 birds per square mile

in some areas on Oahu (e.z., Barber's Point to Makaha).

The zebra dove also is classified as a game bird in Hawali,
but, because of its small size, few birds have been shot in
recent years (Saito and Walker, 1984). For example, 6,963 zebra
doves were shot by hunters during the 1969-1970 game bird season;
only one bird was reported during the 1983-198L season.

One study of the food habits of the barred dove in Hawali
revealed that the diet consists of 97 percent seeds and other
plant materials; the 3 percent animal matter inciuded several
species of beetles, weevils, and wireworm larvae, Kocan and
Banko (197L) repcrted on zebra doves from the Bim Island that
wery nfected with trichomonas; this parasite has “catastrophic™
effects on doves in Horth America. The zebra dove is common
in all relatively open sections of the project area and

surrocuading habitat,




Family Tytonidae, Barn Owls
5, Barn Owl (Iyio alba pratincolal

The first barn owls were imported from Czlifornia and

released on Hawali Island during April 1958, Barn owls were
released at Hauula, Oahu, on two different occasions, Seven

birds were imported from the San Diego Zoo and released during

September 1959; 1) additional owls were imported Ifrom the San

Antonio Zoo, Texas, and released at Hauula during October 1959

(Tomich, 1962). As with the mongoose much earlier, the barn

owls were introduced in thehopes that they would prey upon the

abundant rats in the sugarcane fields., No food habits study

has been conducted of the barn owls on Oahu, but, on Hawaiil
island, Tomich (1971) found that almost 90 percent of the barm’
owl pellets that he exs—ined contained only the rerains of house

mice. He commented that, althoush the barm owl sometimes feeds

on rats, it is not likely a significant factor in the economic

control of rats in Hawaii. Moreover, Byrd and Telfer (1980)

reported that barn owls on Kauai and Kaula Island had killed
more than 100 seabirds and their chicks.

flo study of the spread of the barn owl from the Hauula
repion since 1960 has been conducted, but the birds have been
seen or found injured or dead in both the windward and leeward
sides of the islands, This owl is nocturnal in habits, and I
did not see any durins ny daytime field studies.

to assume, however. that one or more birds forages over this

area for food.

It is reasonable

L]
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The remaining introduced birds belong to the order
Passeriformes, which includes all of the socalled songbirds,
Family Timaliidae, Babblers andg Laughing-thrushes

6. Melodious Laughing-thrush (Garrulax canorus)

Long called the Chinese thrush in Hawaii, this Species
is a babbler and not a member of the thrush family (family
Turdidae), The Chigmese name is Hwa-mei, It was introducdd to
the islands many Years aro as a favorite cage bird., "A number
obtained their freedon at the time of the great fire in- the
Oriental quarter of Honolulu in 1900, and took to the hills
behind the Cityn (Caum, 1933),

i This babbler is now found in both the Koolau and the
Vaianae mountainé. It seems to brefer the wetter areas where
there are thickets and clumps of dense vegetation, The birds have
a loud, attractive Song and more ofien are heard rather than
Seen, It is widesvread in the Project area and adjacent areas

where the habitat is suitable,

Family Pycnonotidae, Bulbuls

7« Red-vented Bulbul (Bycnonotus cafer)

"prohibited entry" by the State Guarantine Division of the

Jepartment of Agriculture, two 8pecies are now well establisheq
on Ozhu, The history ang spread of the red-vented bulbul sincea
the mid-1960s has been discussed by Berger (1975, 1981), Bulbuls
are a scourge to both fruit and flower grovers, because they eat

not only ripe fruits, beppers but also buds and flowers, This




bulbul now is one of the most conspicuous species in the project

area.

Family Turdidae, Thrushes and Solitaires —
8, White-rumped Shama (Copsychus malabaricus)

According to Caum (1933), this attractive thrush was =
first released on Oahu by the Hui Manu in 1932, Bryan (1958) '
said that this species was releassed on Kauai in 1931 and that
it was established on that island and in the Tantalus region of
Ozhu, Shama is the Indian name for this thrush, which is native
to India, Nepal, Burma, Malayasia, and throughout Indochina, -

The Shama is now a common bird on both leeward and windward |
sides of Oahu., The birds prefer lush vegetation, and they
usually first are noted because of their loud and attractive
song, They are found especially throughout the lower sections
of the »project area. -
Family Sylviidae, Old=-world VWarblers

9. Japanese Bush Warbler (Horeites cantans)

This warbler, which is native to Japan and Formosa, was
first released on Oahu in 1929 (Caum, 1933)., The Japanese name -
is Uguisu, Berger (1975b) sumnmariced our knowledge of the -
distribution of this species on Cahu., These are shy and secretive
birds, ty»ically occuring in habitats with dense underbrush,

Their song period lasts from January to mid-July, and they were
not singing during my September field studies., During past 1

field work in this area, however, I have found this species there., o

B-10 m




Family Sturnidae, Starlings and Mynas

10, Common Indian Myna (Acridotheres tristis)
The common myna, which is native to Sri Lanka, India,

Nepal. and adjacent regions, "was introdiced from India in 1965
by Dr. William Hillebrandto combat the plague of armyworms that
was ravaging the pasture lands of the islands, It has Spread
and multislied to an amazing extent; reported to be abundant in
Honolulu in 1879, it now is extremely common throuchout the
Territory" (Caum, 19%3)., The myna is still common to abundant
especially in lowland areas of the inhabited islands, being
rost common in residential and urban areas, especizlly in the
vicinity of man and his buildings, It also is a very common

bird at the Kapaa Scnitary Land fill and along the ouarry road.

FPamily Zosteropidae, White-eyes and Silvar--eyes

1l. Japanese White-eye (Zosterons j. javonicus)

Caun (1933) wrote that the Japanese white-eye, or Mejiro,
vas first imported from Japan to Oahu by the Territorial Board
of Agriculture and Forestry in 1929, Later importations were
made by the Hui Manu and bv private individuals. Singing contests
were held with the white-eye,

The white eye rivals the houm sparrow and the Lfuropean starling
in North America as a successful exotic species, and the white-eye
now undoubtedly is the most common song bird in the islands
(Berger, 1981). It now is found from sea level to iree line

on Maul and Hawaii, and it is found in the driest habitats
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(e.fes Kawaihae, Hawaii) and in areas with 300 or more inches

of rain per year, ' The white~eye is ubiguitous throughout
windward Oahu, There is no habitat where I did not find this

species.

Family Ploceidae, Weaverbirds and their Allies

This is a large family of birds, predominantly Old-world
in natural distribution. Tihe best knowvn eXxample in Hawaili is
the house sparrow, However, since the mid-1960s more than
15 different species of this family have been intentianally
or accidentally released on Oahu {Elevaio, 1966: 79; 33, 1972:
81-82; Berger, 198l1),

12, Red-eared or Common Waxbill (Zstrilda troglodytes)

Also called the black-rumped waxbill, this species was
first reported at Diamond Head on January 2, 1966, Little has
been published on this species in Hawaii but its range has
expanded considerably since 1966 and has been reported in a number
of widely separated areas on Qahu (see, for example, Pyle, 1988).
I saw this species in the lower part of the Kapaa Landfill
area, It is not an inhabitant of dense thickets or forests,
but sometimes is found on zolf courses,

13, Spotted Munia or Ricebird (Lonchura punctulata)

Also called the nutmeg mannikin, this Asian species was
released in Hgwaii by Dr. William Hillebrand about 1865 (Caum,
1933), Caum wrote that the ricebird "feeds on the seeds of

weeds and grasses and does considerable damage to green rice,"
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Rice is no longer grown in Hawaii, but the ricebird has become

a serious pest by eating the seeds of experimental crops of
sorghum (see under house finch), The ricebird is another abundant
species on all of the islands, and is sometimes seen in very large
flocks, It is widespread in windward Oahu in open areas where
there are weed seeds, They also are prolific breeders and I

have found nests in every month of the year,

14, Java Srarrow or Java Ricebird (Padda oryzivora)

This species is thought to have been endemic to Java
and Bali, but it was introduced to many other areas long ago,
from the Philippines to Sri Lanka, Caum (1933) wrote that this
species may have been introduced to Qahu about 1865 by Dr,.

William Hillebrand and that the species may have been brought
in again about 1900, 1In any event, these birds did not survive.
Thirop (1969) reported that Java sparrows nested and raised
young on Diamond Head during late 1968 or early 1969, Since
that time, the increase in numbers and the range expansion of the
Java sparrow on Oahu has been very impressive (Be&ger, 1975b).
Like the other seed-eaters, this sparrow does not inhabit dense
thickets or forests but inhabits open areas wherever there is

a supply of weed seeds, They now are common in windward Oahu,

inhabiting lavns in residential areas, golf courses, and along

roads,
15, House Sparrow (Passer domesticus)

Incorrectly sometimes called the Znglish sparrow, this

species has a wide distribution in Europe, Asia, and the British

Isles, This sparrow was first imported to Cahu in 1871, when
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nine birds were brought in from New Zealand (where they had been
introduced earlier from England), Caum (1933) wrote that the
species was reported to be numerous in Honolulu in 1879. In
North America, the house sparrow (I{irst introduced in Brooklyn,
New York, in 1852) became a serious pest and tens of thousands of
dollars were spent in attempting to control the populations
(Dearborn, 1912), In India, as well, the house sparrow causes
"collosal damage to the food~grains in standing crops and
storages”(Rana and Idris, 1986).

The house sparrow apparently never became a pest in Hawaii.
It is omnivorous in diet, eating weed seeds as well as insects
and their larvae., The house sparrow typically is found in the
vicinity of man and his buildings but they also forare in
outlying areas and are found along the Guarry Road,

16, Red=crested Cardinal (2zroaria coronata)

This species traditionally has been called the Brazilian

Cardinal (a petstore name) in Hawaii, but the native range includes

Uruguay, Paraguay, Brazil, and parts of Bolivia and Argentina.
The species was released in Hawaii on several occasions between
1928 and 16371 (Caum, 1933),

The red-crested cardinal is a common species in urban,
residential, and outlying areas on Oahu, It occurs in relatively
open areas at lower elevations, where it inhabits the same tyve
of habitat occupied hy the cardinal, It does not penetrate

heavily forested areas but is found aleng the edges of the
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project site.

17. Cardinal {(Cardinalis cardinalls)

This species has been given a number of vernacular
names: Virginia cardinal, Kentucky cardinal, Kentucky Redbird.
TIts native range is the eastern part of North America east of
the Plains and northward into Ontario. The cardinal was released
several times in Hawaii between 1929 and 1931 (Caum, 1935,
Berger, 1975d.). The cardinal has a wide distribution in
windward Oahu, in residential areas, shrub-grown fields, and
in the introduced forests of the proiect region.

18, House Finch (Carpodacus mexicanus frontalis)

41so knovn as the Papayabird in Hawali, the house finch
was introduced from California "prior to 1870, probably from
San Francisco" (Caum. 1933). The house finch now is a very
common species in Hawaii in both urban and rural areas on all
of the islands, and probably is the second most common song bird
species in the State.

Although fhe birds sometimes eat ripe papava and other sofi
fruits, the louse finch is predominantly a seed-eater. House
finches and ricebirds caused great damaze to experimental sorghunm
crops planted on Kauai and Hawali during 1971-1972, "aA report
by the cenate Committee on =cCOloRY, Environment, and Recreation
says that ricebirds and linnets [ nouse finch_/ caused a 0
to 50 vmercent loss in the sorghum fields at Kilauea on Kaunal

last year. « « « Seed eating birds at Kohala ate about 50 tons
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of sorghum grain in a 30-acre experimental field that was expected
to produce 60 tons'" (Honolulu Advertiser, March 14, 1972, page
B-2). Hence, the growing of small grain crops in the islands

is not a promising potential for the much talked-about
ndiversified agriculturd'in the state, Other seed-eating birds
have become widely established on some of the islands, On
Ozhu, the Java sparrow and the warbling silverbill (icnchura

malabarica ¢antans) also are seed-eating birds (see, Conant,
198Y4; Pyle, 1986, 1987), The house finch is widely distributed

in vindward Oahu, including the project region.

II. Indigepous Birds
These are species that occur in the Hawaiian Islands
but whose total range includes other islands in the Pacific

Sasin or in Siberia or Worth America., These are the bl ack=crovned

nisht heron, 22 species of seabirds, and a number of migratory

species that spend their winter or nonbreeding :ason in the islands,

1, There is no habitat on the project site for the native
black-crowned night heron (Nycticorax n. hoactli).
2. Seabirds. None of the 22 native seabirds nest on or

occupy the project site, Groups of 10 to 15 great frigatebirds

(Fregata minor palmerstoni) do frequently scar over Kawainul

Marsh, but are of no concern regarding the promosed project.

3, Migratory species. The most conspicuous of these is the

is dominica fulva), which occurs

lesser golden plover (Pluvi
from sea level to 10,000 feet elevation on Maui and Hawaii,
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The birds frequent lawvns in residential areas, golf courses,
weedy pastures, open areas in the mountains, and mud flats along
the shore, They will certainly inhabit the golf course when

completed, I saw one bird on the exit road from the Kailua

Drive=In Theater.
None of the other winter residents would occur on the

project site. They inhabit mountain sireams and the shore lihe,

III. Epdemic Birds

These are birds that are restricted to the Hawaiian
Islands; they are unique to the islands, At least 4O percent
of these unique birds are extinct and another 40 percent are
classified as threatened or endangered with extinction, Most
of these endangered Hawaiian birds are forest birds, and there is
no habitat for these species at the low elevation of the
project site.

There is no suitable habitat for any of the endangered
Hawaiian waterbirds un the project site,. rour species, however,
inhabit Kawainui Marsh, I believe it important to discuss these
species, in part to demonstrate how little value this izarsh is
in its present condition.

A pond or marsh is a stage in ecological succession, and
the Hawaiians found it necessary periodically to clean the ponds
of excess vegetation. Men, women, and children worked on the
clearing project, which tock about three days at Kawainui

{(i1ekoowai, 1922), After such maintenance activities ceased
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the aquatic vegetation and introduced trees, shrubs, and grasses
gradually encroached again, and the Kawainui area has long been
referred to as a svamp or marsh. In writing about the need for
bird sanctmaries on Oahu as long ago as 1957, King (1957) said
+hat "in addition to the above open-water areas. there is
Kawainui Swamp (665 acres), property of the children of H. K,
L. Castle. which is being partially drained and is so badly
choked with vegetation that except for providing refuge to a few
gallinule it is not of much use to water-fowl." Now 30 years
later, the area is still more overgrown with exotic plants.
(‘Yitness the severe flood that engulfed the Coconut Grove area
of Kailua, durinz January 1988.)

About 99 percent of the vegetation in the marsh region
consists of exotic or introduced plants. This marsh vezetation
today consists largely of sedges (Cyverus sp.), rushes (Scirvus

sp.), California grass (Brachiaria mutica), and Honohono grass

(Commeling diffusa), There are several siands of cattail (Tyoha
angustata) around the largest pond. Water hvacinth (Eichornia

sp,) and duckweed (Spirodela polyrhiza) grow in profusion in

some of the amaller pockets of water, and such plants as primrose

willow (Jussaia suffruticosa) occur :around the margins of the

poOnds,
drier areas that supvorts grasses, Banana (Musa sp.)s castor

bean (Ricinus communis), Indian pluchea (Zluchea indica), hau

(Hipiscus tiliaceus), and koa haole (Leucaena glauca) have

invaded the edges of the marsh 1in some areas.
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! There is, therefore, very little good habitat for the

. endangered Hawaiian waterbirds. The following species have been

recorded there.
Family Anatidae, Jucks, Geese, and Swans
1, Koloa or Hawaiian Duck (Anas wyyillisna).

Once common on all of the major islands, the Koloa became

- extinct on all of them except Kauai during this century. Swedberg

(1967) discussed the history of the Koloa on all of the islands
and the factors thought responsible for their extinction, Koloa

that were r aised at Pohakuloa on the Big Island by the State

‘ Disision of Fish and Game were released in Kawainuil Swamp on
' f several occasions in an attempt to reestablish the species on
""" o Oahu. Some 32 birds were released during January 1969

- (Zonolulu Star-Bulletin. January 16. 1969. . G=2); 21 birds

; were released on JNovember 29, 1974; 29 were rocleased In Lavwainui
%. Zwamp on February 27, 1976, and an additional 29 birds were
released there on March 4, 1976 (information obtained irom the

~ State Divisicn of Fish and Game)., Most of the birds released

- there left the area for better habitat.
Family Rallidae, Rails, Coots, and Gallinules
2., Bawaiian Gallinule (Gallinula chloronus sandvicensis)

Gallinules are predominantly birds of freshwater ponds,
marshes, irrization ditches, reservoirs, and taro patches, The
o birds require dense marginal vegetation, and they are seldom. seen

on deeper, more open bodies of water,(U.S, Fish & Wildlife Service,

1985).
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The ecology of the nesting oi the gallinule has been discussed

by Byrd and Zeillemaker (198l), Gallinules are the most difficult

of the waterbirds to census because they are wary and quickly
hide in vegetation when disturbed by an observer walking through
the vegetation, Like the other Hawaiian waterbirds, the
gallinule is classified as an endangered species by the U.S.
Fish & Vildlife Services

3« Hawaiian Coot (Fulica americana alai).

Coots occupy the same general habitat as gallinules,
but they prefer more open water and they often are found on
brackish water, They obtain their food near the surface and also
by diving, so that they prefer deeper water than do gallinules.
Cccts zxr2 meore duck-like in appearance and they have lobed
toes, Habitat for the coot was drastically reduced when
Xa'elepula “ond was dredged to form Enchanted Lake, ASs many
as 1,000 coots were seen on that pond during the 1940s. A total
of 1,973 coots were counted in the entire state during January
1986 (Valker, gt al., 1986).

Family, Recurvirostridae, Stilts and Avocets
4, Hawaiien Black-necked Stilt (Himantoous h. knudseni)

The stilt is the fourth Hawaiian waterbird that is
classified as an endangered species, One of the basic reasons
for its opresent status is (as for the other waterbirds) the
destruction (by draining and filling) of the marsh and pond

habitat needed by these birds for feeding and nesting., Most of
Kawainui Marsh is now unsuitable for the stilt, but the birds
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have been seen feeding in the drainage ditches, in grassy areas

during high water levels, and at the entrance to the Kailua

channel.
I vill refer to the waterbirds again in the conclucions

of this studye.
Mammal s

I. Zndemic Mammals

The only endemic land mammal in the Hawaiian Islands is

the Hawaiian bat (Lasiurus cinereus semotus), a subspecies of the

Morth American hoary bat., The Hawaiian bat occurs primarily

on Kauai and Hawaii (Tomich, 1986; Kramer, 1971; Ten Bruggencate,
1983)., For Mauwi and Oahu, "the bats seem to appear only

during the months from August to December," I know oi no

evidence that there is a resident povulation of bats on Oahu.

II. Introduced lizmmals
A1l of the introduced species of mammals in mawaii have

nroven highly detrimental to man, his buildings, his agricultural
crops and/or to the endemic forests and their animal life, iicne
is an endangered species and none is of any concern as far aa
detrimental effects resulting from the proposed project. It

would, in fact, be a great boon to the islandsif it were possible

to exterminate all of them,
With the vossible exception of the house mouse (Mus nusculus),

all of the smaller alien mammals prey on birds, their egegs, anc

young. These su2ll mammals include the roof rat (Rattus rattus),
Solynesian rat (Rattus exulens), ilorway rat (Rattus porvegicus),
and the small Indian monroose (Herpestes aurcpunctatus),

B-21




Y )

e i e IET

i

QIATIDOT SV QRINLAVO INFNNDO0A

Lo

b

il

as well as feral cats (EFelis catus) and feral dogs (Canis
familiaris), BecattSe all of the rodents are serious pests,

I did not bother to Set night-time traplines in order to sample
the populations, It 1s reasonable to assume that all of thenm
occur in the project region (Tomich, 1986; Kramer, 1971),

and their occurence is irrelevant to an imnact assessment,.

The Polynesian ancestors of the Hawailan people brought

pigs (Sas scrofa) with them, and Captain Cook and later ship

capt®i=s also released English pims on the islands, In 1925,
the central forest of Oahu was "riddled with wild pigs which
were destroying the undergrowth." In writing about the Kilauea
Forest on Hawaii island. Mueller-Dombois et al. (1981) noted
that this was the mbest intact example of this forest type
remaining in the state" and that "the =Zlsct of feral pigz is
very noticeable, and there is little doubt that the widespread
pig digging in the Kilauea forest has been a mnjor factor in
reducing the native ground vegetation,' llowever. I saw no
evidence of pigs in the project area.

Most of the large alien mammals were released by Captains
Cook znd Vancouver pore than 200 years ago, Cattle (Bos taurus),
goats (Capra hireus). sheep (Cvis aries), and pigs have been
destroving the Hawaijian forests since 1300, and they continue to

do so today. There are none of these large mammals in the

project site or near it today.
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Summary and Conclusions

i. The vast majority (more than 95 percent) of the plants
in the project area are introduced or alien species, a number
of which are pest species, More than 44,500 exotic flowering
vlants have been introduced to the Hawaiian Islands (St. John,
1973), ‘There is no semblance of any native ecosystem anywhere
near the project site, The change in use of the site, therefore,
will have no adverse effects on any native ecosystem,

2., Because there. are no endemic amphibians or land reptiles
in the Hawaiian Islands, all of those that are present are
alien or introduced species., Some (e.g., the bullfrog) pose
a threat to the endangered Hawaliian waterbirds; the neotropical
toad has poison glands that are a threat to dogs and to young
children., All of these intrcduced animals are irrelevant to an
impact assessment.

3, None of the 18 species of introduced birds discussed
in this report is an endangered species and a number have proven
to be serious pests to agriculture in Hawaii. The destruction
to sorghum crops by the ricebird and the house finch has been
discussed above., The two species of doves and the myna have
been implicated in the spread of the seeds of such noxious plants
as Lantana ¢camara, The Japznesc vhite-eye and the red-vented
bulbul cause considerable damage to ornamental flowers and to
fruit crops (see Keffer, et gl., 1976). The barn owl has been
reported to kill seabirds on Kauai, and probably kills other

birds on cther islands. It seems reasonable to conclude that
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these alien bird species are of no concernm in an environmental
impact assessment,

L. Changes inthe land use, including clearing of the forest,
would provide more habitat for the wintering golden plover.
It will have no effect on any of the other migratory birds,

5« Changes in the land use will have absolutely no effect
oR any of the seabirds

6. In the distant past, Kawainui was a very large fish
pond, covering about 450 acres (3uamers, 1964:22). By comparison,
fishponds in VWaikiki were said by Cobb (1902:429) to vary from
1,53 to 13 acres (see, also, Kikuchi, 1976). There is, however,
only a very small portion of Kawainui Marsh that is now of any
value to the four species of endangered Zawaiian waterbirds,
The marsh now is mostly choked by introduced plants, thus
providing very little suitable habitat for the waterbirds.
The Hawaiian Waterbirds Recovery Plan (U,S. Fish & Wildlife
Service, 1985), with reference to Ka: ainui Marsh, said: "Ixpansion
of open water areas would facilitate use by all four waterbirds,
which now use the area in small numbers., This area should be
transferred from the City and County of Honolulu to the State
Department of Land and Natural Resources for habitat. developnpunt
and management," The chief point here is that the yotential of
Kawainui Marsh for the waterbirds is great, but it is of little

value at this time for them, In any event, change in the
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iand use of the project site would have absolutely no detrimental

effects on the marsh or its waterbirds., Waste water plants from

Maunawili now drain into the marsh, and it probably is reasonable

to assume that drainage from the Kapaa Landfill and the

automobile junk yard do as well,
7, Although the Pueo or Hawaiian owl (Asio flagmmeus

sapdwichensis) does occur on Oahu, it is an uncommon species
there and I mmow of no records of its being seen in the vicinity

of the project site even though I have a considerable amount

of field work in windward Oahu. Scott gt _al. (1986) wrote

that the Pueo "was most often seen in grasslands, shrublands,
and montane-parklands,"

8. The only endemic land mammalin Hawaii is the Hawaiian
hoary bat, now classified as an endangered species, I know of

no evidence that there is a resident population on the island

of Oahu.

9, All of the remaining mammals in the project region

are introduced species and all are serious pests to man, his
buildings. products, asriculturs, and to the native fauna,

The three species of rats prey on the nests of ground-nesting
and the mouse and
The

bircs and even some tree-nesting birds
the rats cause great damasge to homes and businesses.

very common diurnal mongoose is a serious predator on some of

the endangered waterbirds as well as on voultry and other




If it were possible to exterminate all of the

domestic birds.
alien mammals, it would be a great benefit to the Hawaiian

Islands, There presence, therefore, in and adjacent to the

project site is irrelevant to an environmental impact

assessment,

10, In view of the above summary, I can see no bilological

reason for not changing the land use of the project site,
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ABSTRACT

A archaeclogical reconnaissance survey was conducted on the proposed
windward park in the Kailua ahupua'a of the island of 0'ahu. Five
archaeological sites were recorded that have been estimated to span both
prehistoric and historic eras. The two prehistoric sites are an agricultural
complex and a possible heiau or large habitation site. The three historic
sites consist of three walls. All five sites appear to be significant in
terms of their potential to produce important information regarding the
prehistory and history of the area. One of the prehistoric sites {G6-85) also
appears to be significant because it may be associated with impprtant events
in the area and as an architectural achievement. Recommendations are
presented at the conclusion of the report for an intensive archaeological

survey as the next phase of work.




INTRODUCTION

Under contract to DHM, Inc., the Applied Research Group, Bishop Museum,
conducted an archaeological reconnaissance survey of the proposed Windward
Park parcel (TMK 4-2-14:2 and 4), located in Kailua ahupua'a, Ko'olaupoko, on
the windward side of O'ahu Island. Specifically, the project area extends
across the southern and eastern slopes of Kapa'a Ridge, west of the Kaps'a
Sanitary Landfill road, and north of Kalaniana'ole Highway and the Kailua
Drive-In (Fig. 1). The archaeological survey was conducted by the senior
author and Ann Charvet-Pond during October 3 to 7, 1088.

SCOPE OF WORK

The scope of work for this project consisted of three general tasks:

1, Background research consisting of literature, document, and map

searches of Kailua ahupua'a.

2. Fieldwork consisting of a walk-through survey to determine the
presence or absence of archaeological remains with limited subsurface
testing where warranted.

3. Formulation of recommendations regarding further archaeological work.

ENVIRONMENTAL SETTING

The project area is situated in the low hills to the west of Kawainui
Marsh in the Kailua ahupua’a, Ko'olaupoko District, 0'ahu, between the 100 to
700 ft. elevations. Rainfall averages 75 to 100 in. per year with heavier
precipitation during the winter months. The summer tradewind season is warmer
and dryer with occasional orographic showers {Armstrong 1973).

Boulders are numerous along the slopes, and in many places they have been
incorporated into terrace walls and stone piles, but also occur as natural
boulder alignments in dry stream beds.
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Vegetation in the survey area consists of dense hau (Hibiscus tiliaceus)
thickets, koa haole (Leucaena glauca), laua'e fern (Microsorium scolopendria),
Christmas-berry (Schinus terebinthifolius}, Java plum (Eugenia cuminii), noni
(Morinda citrifolia), monkeypod (Samanea saman), ti (Cordyline fruticosa),
feral papaya, and Chinese banyan (Ficus retusa). Undergrowth tends to be
dense, except near dry stream beds and in recently bulldozed areas. Arbitrary
networks of dirt paths and jeep roads appear throughout the project area where

the topography permits access.

BACKGROUND

HISTORICAL RESEARCH

Kailua ahupua’a formerly contained extensive agricultural terrace systems
(10't) reaching as far as 1.5 miles inland from the margins of Kawainui Marsh,
according to Hendy {1940). Traditionally the predominant crop was taro, but
by the mid-19th century many of the terraces had been abandened or converted

to the cultivation of other crops, among them rice and sugar.

Sugar had been the focus of considerable interest to the Hawaiian
agrarian community from the early 19th century. Between 1878 and 1950 the
terraces in Kailua were under intensive cultivation by the Hawaiian Sugar
Planters' Association (Smith 1978; U.S. Army Engineers 1981). The Hawaii
Sugar Planters' utilized the central portions of the terrace system, while the
inland terraces were asbandoned and the lower ones reverted to swamp. Rice
cultivation had become a significant part of the agricultural economy in
Hawaii by the 1860s and its importance was to increase as the century pro-
gressed. Abandoned tero fields and reclaimed wastelands in Kailua were in
rice (Allen-Wheeler 1981), including portions of Kawainui Marsh (Coulter and

Chun 1937).

The introduction of grazing livestock to Hawei'i, including cattle,
horses, goats, and sheep, profoundly altered traditional land use patterns.
In Kailua ahupua'a, the raising of livestock almost inevitably involved Mauna-

e
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wili and Keneche Ranches. Of particular relevance to the project area is

Kaneohe Ranch Co. Ltd. (historically & major leaseholder of the subject par-

cels).

[Kaneohe Ranch] lands were originally part of some 20,000

acres belonging to Queen Kalama. Title to this land passed

to Judge C. C. Harris. His daughter, Mrs. Nannie R. Rice,

inherited the land from him. About 1890 J. P. Mendonca

leased lands for cattle raising . . . marking the beginning

of the ranch. In 1907 James B. Castle bought stock in the
ranch, and ten years later his son, Harold K. Castle,
purchased the property from Mrs, Rice (Devaney et al. 1982).

According to Henke (1929) "Kaneohe Ranch included some 12,000 acres and
carried 2,000 head of cattle [but] by the late 1920s the grazing area had been
reduced to only 4,000 acres with about 500 Angus cattle."

A considerable body of literature exists that suggests that grazing by

cattle and other livestock had deleterious effects on the environment. Large

tracts of forested lands were defoliated resulting in irreparable loss of
native flora and fauna, thus opening the land to exotic or noxious introduc-

tions. Ranch lands in the project area include frequent dense thickets of

Christmas-berry (Schinus terebinthifolius) which "in Hawaii grows like a weed

and is often found in waste land" {Neal 1965). This "weedy" vegetation, as
well as the remnants of barbed-wire fencing and tumbled rock walls {see

below), suggests the probable presence of livestock on the subject parcels in

former times.

Kailua ahupua'a has a somewhat coumplicated land history in that many of
its ‘7111 (subdivisions of major land divisions or achupua'a) have several lele
(geographically separate parcels) making research of land ownership and land
There are ten ‘Il{, or lele of '{li{, wholly or par-

use in Kailua difficult.
At the time of Mahele, the

tially within the boundaries of the project area.
great land division of 1848, most of the lands of Kailua were awarded to Queen

Kalama, the widow of Kamehameha III, although certain lands were reserved to




the Crown and the Government. All documentary evidence indicates that the

lands within the project area were either the Queen's lends, Crown lands, or

Governments lands.

PREVIOUS ARCHAEOLOGICAL WORK

In 1933, McAllister conducted a survey of archaeological sites in the
Ko'olaupoko District of O'ahu (McAllister 1933). McAllister listed several

sites near the subject project area, including two heiau.

Site 359 Pahukini Heiau

This site was described by McAllister (1933:228) as a "large, walled
structure approximately 110 x 175 feet in interior dimensions, located across
the top of a ridge." Today, it exists within the Kapa'a Landfill, surrcunded
by a chain-link fence.

Site 360 Holomakani Heiau

McAllister described this site to have been "on the mountain side of
Kawainui fishpond but destroyed and the land used for agriculture" (McAllister

1933:229).

Site 370 Kawainui Marsh

McAllister recorded this site as "a pond belonging to the Ali'i"
{McAllister 1933:227). This marsh was once a large inland fishpond, where
according to oral traditions the goddess Hauwahine resided.

Additional archaeclogical and historical research conducted in the area
include: Johnson and Kikuchi (1963), Devaney et al. (1976), Kelly and Clark
(1980), Allen-Wheeler (1981), Kelly and Nakamura (1981), Athens (1983),
Toenjes and Donham (1985), and Allen-Wheeler (pending)}. The reader is
referred to these works for additicnal information on the area.
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METHODS

A systematic walk-

the aid of serial photographs, topographic and planning maps, and compasses.
Beginning along the eastern side, the survey team traversed the Kapa'a Ridge
in transects approximately 10 to 15 m apart, depending on the degree of ground

visibility and slope.

tation could not be investigated with the same degree of intensity as the
other areas. Consequently, the results presented here should be interpreted

with these limitations

When an archaeclogical site was found, the immediate vicinity was care-
fully searched for additional features, as well as surface artifacts. The
site was then cleared of vegetation, if necessary, SO that it could be sketch
mapped, photographed, and described. All original field notes, maps, and

photographs are stored

RESULTS

Five archaeological sites were recorded during the reconnaissance survey,
including a possible hetaqu or habitation site; rock walls; a linear rock

mound: and a probable agricultural complex. These are described below.

Site 50-0A-G6-85*

This site consists

shaped terrace.

*Bishop Museum site numbering system: 50 = State of Hawai'i, OA = O'ahu, G =
Ko'olaupcko District, 6 = Kailua ahupua'a, 85 = discrete site number per

ahupua'a.

THE SURVEY

through survey of the project area was conducted with

Due to time limitations, steeper slopes and heavy vege-

in mind.

in the Department of Anthropology, Bishop Museum. -

of two features: a large, rock-faced terrace and an L-




Feature 1 is a high, rock-faced, terrace with possible paved sections. It
is situated on a moderate slope, on the north edge of a deep-cut dry stream
bed and over-looking Kawainui Marsh. The surface of the terrace is relatively
level and soil-filled, though possible sections of pavement were observed in
the northwest area as exposures of angular and subangular basalt cobbles
scattered on the surface. Also located in the northeast corner within this
structure is an oval-shaped rock mound approximately 2.5 m long and 1.5 m
wide. Vegetation surrounding Feature 1 includes koa haole, noni, several
large monkeypod trees, occasional lilikoi, guava, papaya, ti, hau, and

Christmas-berry.

The east retaining wall is 49.0 m long, 2.2 to 3.0 m high, with an over-
all width of 6.5 m, incorporating three steps (Fig. 2). It is constructed of
angular and subangular basalt boulders with cobble fill. The bottom step is
tumbled. The south alignment is atop by a deep-cut slope extending down to &
dry stream bed. This alignment is constructed of large angular and subangular
basalt boulders 15.3 m long; the alignment may have been originslly longer,
but the west end maybe tumbled. The north rock alignment is disturbed by
vegetation and by a dirt road. It is constructed of angular and subangular
basalt boulders 27.0 m long and 0.4 m high. The west rock alignment is dis-
continuous, interrupted by large angular basalt boulders, possibly used for
facing terraces. Approximately 10.0 m downslope from the east terrace is a
single stacked 20.0-m-long terrace, retained by an alignment constructed of

angular and subangular basalt boulders.

A segment of a dirt road is located along the northeast of Feature 1 and
crosses to the south at the 200-ft contour line, and downslope to the east

along the base of the deep-cut dry stream bed.

Feature 2 is an L-shaped terrace located northwest of Feature 1, upslope
along the dirt road. It is constructed of angular and subangular cobbles,
peasures 2 m long, and is situated on a high ridge. It may have functioned as
a horticultural or habitation area. Vegetation associated with this feature

is laua'e fern and ti plants.
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Site 50-0A-G6-86

This site consists of two rock walls,

Feature 1 is a 50-m-long rock wall, 0.5 to 0.8 m high, constructed of
stacked angular and subangular basalt boulders. The northwest section is
collapsed and the southwest sec¢tion is obscured by vegetation. It may have
functioned as a boundary marker. Surrounding vegetation includes a large
monkeypod tree, young Java plum trees, rnoni, and abundant wait-a-bit bushes.

Feature 2 is a core-filled rock wall approximately 15.0 m long, 0.8 m
wide, and 0.5 m high, and constructed of angular and subangular basalt
boulders. The upslope end is obscured by hau, while the downslope end is
collapsed. Surrounding vegetation includes hau, Christmas-berry, swordfern,

and guava.

Site 50-0A-G6-87

This site consists of two features: a rock wall and a mound.

Feature 1 is a rock wall spproximately 75.0 m long, 0.5 to 0.6 m high,
and 0.5 m wide with a collapsed downslope end. Upslope, the wall measures
0.5 to 1.0 m high, and constructed of large basalt angular and subangular

boulders, with cobble fill. Paralleling the rock wall is a barbed wire fence

strung on wooden and metal posts. A cow tibia was found downslope in

association with the barbed wire fence.

Documentary evidence indicates that this wall is on or close to the
boundary separating the lands of Papaloa end Oneawa. This wall may have

functioned as an ‘i{1{ boundary marker or a cattle wall.

Feature 2 is a rock mound 1.5 by 3.0 by 0.5 m high located north of
Feature 1. It is irregularly shaped, and constructed of piled angular and

subangular basalt cobbles.

c-12
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Site 50-0A-G6-88

Site 50-0A-(6-88, a linear mound of angular and subangular basalt cob-
bles, is located upslope of Kapa'a quarry rocad. The mound is approximately
2.0 m wide, less than 0.3 m high, and extends 30.0 m before being covered by
dense Christmas-berry. This may be the remnants of a collapsed wall.

Site 50-04A-G6-89

This complex consists of five features: a terrace, two alignments, a
mound, and a C-shaped alignment. It is bounded by a dry stream bed to the
north, Kepa'a quarry road to the east, Kailua Drive-In to the south, and a
steep ridge to the west. Surrounding vegetation includes hau, noni, Chinese

banyan, koa haole, feral papaya, and various grasses and weeds.

Feature 1 is a rock-faced terrace constructed of two courses of angular
and subangular basalt boulders. It is situated perpendicular to the dry
stream bed and measures 0.6 m high and 2.5 m long. A possible extension at
the south end is demarcated by angular and subangular basalt boulders, 0.5 m
high, and 2.7 m long. This feature was probably a small irrigated agricul-

tural terrace.

Feature 2 is a 3.0-m-long by 0.6 m high boulder alignment of angular and
subangular basalt boulders. The alignment is associated with Feature 1 and
possibly functioned as a stream retention wall. There is some evidence for

similar types of alignments possibly occurring further upstream.

Feature 3 is an oval-shaped rock mound (1.7 by 1.3 m) constructed of
angular and subangular basalt boulders. It is located upslope from Feature 1

atop a raised soil mound.

Feature 4 is a C-shaped rock alignment 3.4 m long, 0.8 m high, and con-
structed of mngular and subangular basalt boulders with cobble fill. Two of
the boulders are in an upright position. While this feature may have func-

tioned as a temporary habitation site, a single shovel test revealed no cul-

tural deposit.




Feature 5 is an alignment 7.0 m long and 1.0 to 0.6 m high, and con-
structed of angular and subangular basalt boulders with cobbles filling the
insticies. It is located in a noni patch perpendicular to the dry stream bed
but not connected to it. There are large colluvial deposited basalt boulders

scattered throughout the area.

Several crude, possible terraces were observed in the dry stream bed, but

were not recorded due to their marginal nature.

DISCUSSION, EVALUATION, AND RECOMMENDATIONS

The five archaeological sites recorded during this project, appear to
span both prehistoric (before the arrival of Captain Cook in 1778) and his-
toric eras. The three sites, G6-86, -87, and -88, that date to the historic
period, are probably related to land boundaries, one of which may have been
associated with an 'il1Z. One of the prehistoric sites (G6-89) may have func-
tioned as an agricultural system. The other possible prehistoric site (G6-85)
may have functioned as either a religious site (a heiau) or a habitation site
for a person of high status--further research is needed to more precisely
determine the function of this site. These five sites are important in that

they have the potential to add to our knowledge about the area.

Table 1 presents an evaluation of the five archaeological sites recorded
during the current survey. Initial significance assessments‘are based on
brief surface inspections and shovel testings. Four sites, G6-86, -87, -88,
and -89, appear to be significant because of their information content and
their potential to contribute to our knowledge about the history of the area
(Criterion D). Site G6-85 appears to be significant for its information
content (Criterion D) as well as its possible association with important

events in the area (Criterion A).

An intensive survey is recommended as the next phase of research to
include: instrument aided locational and detailed plan mapping, and subsurface
testing of pertinent archaeological features. Specific recommendations for

each recorded site are as follows:
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Site 50-0A-G6-85, a possible heiau or habitation structure, requires
vegetation clearing, mapping, and testing in order to determine its function,
age, and to allow for a more comprehensive evaluation of significance. This
site may be recommended for preservation, pending results of further

investigations.

For Site 50-0A-G6-86, mapping and testing procedures will be implemented

at the rock wall features.

Site 50-0A-G6-87, a rock wall, requires clearing, papping, and testing in
order to clarify its potential function as a boundary for the ‘7li located on

Kapa'a Ridge.

Site 50-0A-G6-88, a linear rock mound, requires clearing, mapping, and

testing in order to determine its function and age.

Site 50-0A-G6-83, a terrace complex, requires clearing, mapping, and
testing in order to clarify its function, age, and assoclation with local

settlement patterns.

Although final determination of site disposition must await results of
the intensive survey, the proposed procedure will probably constitute adegquate
mitigation for Sites G6-86 through -89. Site G6-85 may be selected for in

situ preservation if warranted.
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INTRODUCTION

Pacific Planning & Engineering, Inc. (PPE) was engaged to undertake a study to iden-
tify and assess future traffic impacts to the intersection of Kalanianaole Highway and
Kapaa Quarry Road by the proposed Windward Park. This report presents the findings
and recommendations of the traffic study.

The report includes a description of the proposed project, existing roadways, traffic
conditions, methodology used in developing trip generation and an assessment of traffic

impacts resuliing from the project.

Project Descripti

Windward Park, Inc., is proposing to develop an eighteen hole championship golf
course at Maunawili, Koolaupoko, Oahu, Hawaii. Figure 1 shows the general project
location. The project site is located on 221 acres of conservation district land identified by

Tax Map Keys: 4-2-14: 2 & 4.

The proposed development consists of an 18 hole golf course; a driving range with 20
stalls, an informal dining area with 120 seating capacity, supporting kitchen and bar
facilities, pro shop, lockers and shower facilities, and twenty vacation cabins. Windward
Park's golf course is expected to be used by the general public and tourists. A portion of
the tourists are expected to be transported by tour vans to and from the facility. The entire

development is planned to be completed in late 1991.

This traffic study report identifies and evaluates the probable impact of the forecasted
wraffic generated by the proposed golf course. The analysis primarily focuses on the traffic
impact at the intersection of Kalanianaole Highway and Kapaa Quarry Road. The study
describes the impacts during the afternoon peak hour when traffic from the project is
expected to have the most effect on the operation of the intersection of Kalanianaole

Highway with Kapaa Quarry Roead.
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A review of State Department of Transportation (DOT) traffic count data for Station 40
along Kalanianaole Highway near Castle Hospital and station C-323-A on Pali Highway
near the tunnel, indicate that the peak periods generally occurs between 6 to 8 am and 4 to 6
Pm, on weekdays. Analysis were conducted for both time periods as a ineans to identify
the more critical condition for the purpose of traffic impact assessment,




EXISTING CONDITIONS

Area Conditions and Roadway System

The proposed project is located on both urban and conservation district land in a largely
mountainous area with a land fill, and an existing drive-in theater. The Kailua Drive-In
Theater is located on the southeastern corner of the property, and the northwestern comer
of Kapaa Quarry Road at Kalanianaole Highway. The drive-in operates seven days a week
with gates opening at 5:30 pm Friday through Sunday and at 5:45 pm Monday through
Thursday. Generally, the last movie ends between midnight-12:30 am with vehicles
leaving the lot soon after. Entrance to the drive-in is from the Kapaa Quarry Access Road.
Vehicles can exit the drive-in on either the Kapaa Quarry Access Road or Kalanianaole
Highway. There is 2 700 vehicle maximum capacity for the drive-in. Occasionally, the
drive-in is rented for the use of private parties and it is not the current location of any swap

meet nor is such usage planned.

Development of the proposed project will be over the site of the Kailua Drive-In as well
as in the surrounding area. Traffic currently generated by the drive-in will no longerbea

factor when the project is built.

To the east lies Kawainui Marsh Regional park, to the south lies Maunawili, to the west
is located Hawaii Loa College and Pali Golf Course, and to the north is the completed
segment of H-3. There are no urban-type uses existing in the general area, nor any other
planned for the future. Thus, future traffic on Kalanianaole Highway would not be

affected by the immediately adjacent land area to the proposed golf course.

Vehicular access to the proposed golf course and vacation homes will be mainly via
Kapaa Quarry Road from the existing intersection with Kalanianacle Highway.
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Roadway Conditions

Kalanianaole I-iighway is a State-maintained highway with four lanes separated by a
median guardrail, and paved shoulders. Exclusive left turn lanes are provided for vehicles
turning off Kalanianaole Highway at intersections. The posted speed of Kalanianaole
Highway is 35 miles per hour (mph) along this section of the highway. This section of the
highway extends directly from Pali Highway at the intersection with Kamehameha
Highway and provides major access to Kailua and areas toward Waimanalo.

Kapaa Quarry Road is a two-lane, two-way, County-maintained, paved road. The
roadway has 12 foot lanes with 4 to 6 foot grassed shoulders. From its intersection with
Kalanianaole Highway, it generally heads north to an intersection with Mokapu Boulevard.
The intersection lies just east of the interchange with H-3.

The T-intersection of Kalanianaole Highway with Kapaa Quarry Road is signalized
with three phases. No crosswalks exist. Phases are provided for the southbound traffic
turning right and left onto Kalanianaole Highway from Kapaa Quarry Road, east and
westbound traffic on Kalanianaole Highway, and left-turning vehicles turning onto the
quaﬁ-y road. The landfill access road is located about 1.3 miles north of the intersection
with Kalanianaole Highway. Sight distances at the intersection are excellent.

Observed Traffic Conditions

Traffic counts along Kalanianaole Highway were obtained from the State DOT.
Additional turning movement counts were taken at the intersections of Kalanianaole
Highway with Kapaa Quarry Road by Pacific Planning and Engineering, Inc., on Friday,
October 14, 1988, between 6:30 and 7:30 am and between 4:30 and 5:30 pm. Figure 2
shows the traffic counts at the intersection during the moming and afternoon peak hours.
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Manual counts were taken of passenger cars, trucks, buses, bicycles, motorcycles and
pedestrians by turning movements and approaches (See Appendix B). During the field
counts, the weather was clear and the pavement was dry. The survey was conducted to
establish a baseline condition to compare against estimated future traffic.

The following observations were noted at the intersection of Kalanianaole Highway and
the Kapaa Quarry Road during the field surveys:

1. Morning peak hour traffic heading to Honolulu backs up along Kalanianaole
Highway from the upstream intersection with Kamehameha Highway.

2. Vehicles turning right out of Kapaa Quarry Road encounter little delay, except
during periods of heavy queues on Kalanianaole Highway.

3. Vehicles turning left out of Kapaa Quarry Road onto Kalanianacle Highway did not
wait more than one full cycle.

4. Truck counts verify the lack of any significant truck effects on the westbound traffic
operations.

5. Cars turning left from Kalanianaole Highway onto Kapaa Quarry Road often

crossed the southbound stop line.

Level-of-Service Analysis of Existing Traffic

The intersection of Kalanianaole Highway and the existing driveway was analyzed to
determine its Level-of-Service (L.OS) using the field data from the manual traffic count, the
present traffic signal timing, and analysis techniques for signalized intersections from the

Highway Capacity Manual (HCM) Special Report 209 (1985 Edition).

The analysis considers physical roadway elements, signal timing, traffic volumes, and
other variables. The LOS is determined by the expected amount of vehicle delay for each
of the traffic movements of the intersection under study. LOS is classified into six
categories ranging from short delays (LOS A) to long traffic delays, greater than 60
seconds (LOS F). Appendix A provides the definitions for each LOS category. Atthe




intersection of Kalanianaole Highway with Kapaa Quarry Road, the results of LOS

analysis are shown in Table 1 below.

Table 1. Level-of-Service--Kalanianaole Hwy @ Kapaa Quarry Road

rning M Morning Afternoon
Kalanianaole Highway
Eastbound TH!
LT2
Westbound TH
RT3
Kapaa Quarry Road
Southbound LT
RT

n > PP wm > >
o 0 @ Om G

Through Traffic  2Left Turn Movement 3Right Turn Movement

In the morning peak hour, vehicles turning right from Kapaa Quarry Road onto
Kalanianaole Highway encountered long delays (LOS F). All other movements operated at

excellent level-of-service with little or no delay.

In the afternoon peak hour, eastbound vehicles turning left from Kalanianaole Highway
onto Kapaa Quarry Road encountered long delays (LOS E) and vehicles heading through
the intersection along Kalanianaole Highway encountered average delay (LOS C).
Southbound vehicles turning left and right from Kapaa Quarry Road onto Kalanianaole
Highway encountered long delays (LOS D). Westbound vehicles turning right from
Kalanianaole Highway onto Kapaa Quarry Road encounter little delay (LOS B) and
vehicles heading through the intersection along Kalanianaole Highway encounter average
delays (LOS C).

Analysis for both time periods was conducted to identify the more critical condition for
the purpose of traffic impact assessment. Based on the results, the weekday afternoon
peak hour was used as a basis for forecasting because it represents the worst case

condition.
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TRAFFIC IMPACT ANALYSIS

udy Methodol

The focus of the analysis is to determine the impact of the project generated traffic at the
intersection of Kalanianaole Highway and the proposed Kapaa Quarry Road, when the

development is completed in 199].

Twenty-four hour traffic counts at the DOT traffic count Station 40 were obtained from
the State DOT Highways Division. Manual traffic counts were also taken by Pacific
Planning & Engineering, Inc., at the intersection of Kalanianaole Highway with the Kapaa

Quarry Road on October 14, 1988.

Future traffic forecasts with and without the project were estimated for 1991 when the
development is expected to be opened. The weekday afternoon peak hour was used as a
basis for forecasting because it represents the worst case condition. The State DOT 24-
hour traffic count station near the project site indicates that traffic is heavier during4to 6
pm. The estimated traffic impact is calculated by adding the expected golf course traffic to
the estimates of future traffic on Kalanianaole Highway.

Future Highway Improvements

The State Department of Transportation is planning to improve the highway system
between the Windward and Leeward sides of the island by building the H-3 Freeway to
provide an additional access from the Kaneohe/Kailua area to the Honolulu area. The H-3
Freeway is expected to be completed in the year 1995. Since these improvements will be

completed after this project, they were not considered for this Teport.

The State DOT is presently considering implementing contra-flow lanes on Pali
Highway during the morning and afternoon peak hours. The effects of the proposed
contra-flow project cannot be stated at this time since the specific alternative has not yet




been identified and none selected. There is a question as to whether a project will be
implemented. Based on our general review of the consultant report for the project,
Windward Park would not have. any major impact on the operation of the reported
alternatives still under general consideration by the DOT and impacted communities.

Future Ambient Traffic

Future ambient traffic along Kalanianaole Highway was forecasted based on trend
analysis, as shown on Figure 3. The analysis used twenty-four-hour traffic count data
over the last nine years on Kalanianaole Highway near Kailua Road and Ulukahiki Street
(DOT traffic count station 40). This count station was selected because it is the closest
station (approximately a mile east of the project site) and the most representative of the
traffic on Kalanianaole Highway.

The results of the trend analysis indicates a 4.7% annual growth in daily traffic on
Kalanianaole Highway. This method of estimating future traffic based on past trends was
deemed adequate for estimating 1991 traffic along Kalanianaole Highway because of the
short term nature of the forecast, and the lack of any substantive development in the area.

Trip. Generati

One method to estimate the number of trips generated by the proposed project is based
upon trip rates established in the Institute of Transportation Engineers, "Trip Generation
Report" (Fourth Edition) 1987. These average vehicle trip rates are based on average
conditions and used to calculate vehicle trips entering and exiting different land uses.
Caution is noted, however, in the ITE Report on the the application of such average rates.
In specific conditions, the Report advises a careful evaluation of " ... special characteristics

of the site or the surrounding area.”
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Figure 3. Recorded and Projected Traffic on Kalanianaole Highway
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Due to the expected international market for the golf course, the standard ITE rates for
Golf Course Use were reviewed for possible adjustment for local conditions. In order to
access the applicability of the ITE rates, traffic counts from a similar golf course on Oahu

were used to establish independent rates.

The ITE rates are used to calculate vehicles entering and exiting the project during the
afternoon peak hour when ambient waffic counts are the heaviest. Vehicle trips are
generated based on the type and the amount of the land use. This development consists of
the following land uses including an 18 hole golf course, a club house, and 20 vacation
cabins. Based on the land uses and the rates it was estimated that 17 vehicles would be
entering and 68 exiting the golf course facilities. Six vehicles would be entering and 5

exiting the vacation cabins.

Pearl Country Club golf course was used to obtain independent rates due to its similar
market. Pearl golf course is open to the general public and caters to international tourists.
On Wednesday, March 9, 1988, between 4:15 and 5:15 pm, 34 vehicles were observed
entering and 40 vehicles leaving the golf course. Several of the vehicles observed were

vans carrying from 5 to 20 tourists.

A comparison of the standard ITE rates and the rates observed at the local golf course
was then made. The results indicate that actual vehicle trips observed at Pearl County Club
golf course registered about 30% lower than estimates based on ITE trip generation rates.
The ITE rates are based upon empirical data gathered from many different types of courses
including municipal, private, 18-hole, 9-hole, with clubhouse, and without clubhouse.
Generally the data for Golf Course Use was taken in suburban areas on the mainland USA.

Due to the location and the expected users of the proposed golf course, the independent
trip rates obtained at Pearl County Club were deemed more representative of vehicular
traffic at the proposed golf course. Therefore, the independent trip rates for the golf course
and the ITE trip rates for the vacation cabins were used to estimate traffic generated by the
project. The project is estimated to generate 40 trips entering and 45 exiting during the

afternoon peak hour.
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Trip Distribution

It is assumed that the majority of the vehicles will be arriving from the Honolulu or
Kailua direction. Based on the distribution of population, it was estimated that 1% of the
vehicles will be arriving from the West or Honolulu direction with 19% from the east

direction.

The results of the traffic assignment is given in Table 2, and Figure 4. Referring to
Figure 4, it can be seen that the largest volume increases are for the northbound left turn
into the Kapaa Quarry Road, and the right turn out of the Kapaa Quarry Road heading
South towards Kaneohe.

Table 2. Aftermnoon Peak Hour Forecast Traffic--Kal Hwy @ Kapaa Quarry Rd

1991 w/o 1991 w/
Iumning Movement 168 Golf Course Golf Course
Kalanianoole Highway
Westbound TH1 2103 2208 2208
LT2 ne 125 157
Eastbound TH 1227 1228 1228
RT3 x QO 48
Kapaa Quarry Road
SouthboundLT & &2 ral
RT 3 x 75

hrough Traffic
2| oft Tumn Movement
3Right Turn Movement
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Traffic Impacts

change in Level-of-Service (LOS) at the study
the afternoon 4:30-5:30 pm peak hour in the year 1991.

Impacts on traffic resulting from the proposed Windward Park are measured by the
intersection with and without the project for

Based on the forecasted traffic and present traffic signal timing, the intersection of

Kalanianaole Highway with Kapaa Quarry Road was analyzed to determine the LOS for the
traffic movements. The analysis was done in accordance with the latest Highway Capacity

Manual analysis techniques (Special Report 209, 1985). The results of the LOS analysis

are shown in Table 3.

Table 3. Level-of-Service—Kalanianaocle Highway @ Kapaa Quarry Road

1991 w/fo 1991 w/ 1991w/ GC
Turning Movement Jogs Golf Course  Golf Course Change Timing
Kalaniancole Highway
Eastbound  TH C C C B
LT E E F D
Westbound TH C C C B
RT B B B B
Kapaa Quarry Road
Eastbound LT D D D C
RT D (] D C

1Through Traffic 2 eft Tumn Movement 3Rright Turn Movement

The results indicate that traffic along Kalanijanaole Highway will not need to stop or be
delayed beyond normal driving conditions except for the left turn movement from
Kalanianaole Highway onto Kapaa Quarry Road, which presently operates at LOS E and
drops to LOS F with the project. All other movements remain at the same level-of-service

as present.




Ympravement Analvsis

To improve the level-of service at the study intersection, the present traffic signal timing
was analyzed with the objective of achieving a better balance in the green times for all the

traffic movements.

The analysis indicates that by decreasing the overall traffic signal cycle length from 145
to 90 seconds and providing about 8% more green time to the left turn movement from
Kalanianaole Highway onto Kapaa Quarry Road, the overall intersection delay is expected
to decrease. Operational analysis worksheets are shown in Appendix C,

“The results are shown on Table 3 on the previous page. The left turn movement from
Kalanianaole Highway onto Kapaa Quarry Road is expected to improve from LOS E to
LOS D. Through movements on Kalanianaole Highway improve from LOS Cto LOS B
and turning movements out of Kapaa Quarry Road improve from LOSDtoLOS C.
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CONCLUSION AND RECOMMENDATIONS

The proposed Windward Park project is not expected to have a significant adverse
impact on traffic flow along Kalanianaole Highway, at the intersection with Kapaa Quarry
Road. As a result, no improvements other than updating of the signal timing is rec-

ommended.

Traffic flow quality analysis which measures the expected change in delay time to all
traffic was conducted for the intersection of Kalanianaole Highway with Kapaa Quarry
Road for the conditions with and without the project. The results indicate that the
intersection will continue to operate at or near the same level of traffic operations as present

during the morning and afternoon periods.

Most of the forecast traffic exiting the golf course is projected to turn right onto
Kalanianaole Highway heading West towards Honolulu. While the number of vehicles
will be negligible in the morning peak hour, the right turn movement will encounter
problems due to the already congested flow from the downstream Kamechameha Highway
intersection and on Pali Highway inbound towards Honoluly,

Due to heavy traffic on Kalanianaole Highway travelling in both directions, traffic
turning left from Kalanianaole Highway onto Kapaa Quarry Road will experience average
to long delays. However, the projected "D" level-of-service for this turning movement is
acceptable. Because of the frequent crossing of the southbound stop line by left-turning
vehicles, relocation of the stop line should be further evaluated.

The effects of the planned H-3 Freeway and the proposed contra-flow project were not
considered in this report as previously stated. The H-3 Freeway is expected to be
completed after the proposed Windward Park. The effects of the proposed contraflow
project cannot be stated at this time since the specific alternative has not yet been selected,




One of the positive impacts of this project will be the removal of traffic generated by the

drive-in theatre resulting in a net overall decrease in the number of vehicles entering and
exiting from the project site. Although the present drive-in theatre traffic occurs after the
pm peak hour, it does have an adverse impact for a short duration when nearly 700 vehicles

attempt to exit onto Kalanianaole Highway at the same time.
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APPENDIX A

DEFINITION OF LEVEL-OF-SERVICE
AND

LEVEL-OF-SERVICE FOR SIGNALIZED INTERSECTIONS
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APPENDIX A
DEFINITION OF LEVEL-OF-SERVICE

The concept of levels of service is defined as a qualitative measure describing
operational conditions within a traffic stream, and their perception by motorists and/or
passengers. A level of service definition generally describes these conditions in terms of
such factors as speed and travel time, freedom to maneuver, traffic interruptions, comfort

and convenience, and safety.

Six levels of service are defined for each type of facility for which analysis procedures
are available. They are given letter designations, from A to F, with level-of-service A
representing the best operating conditions and level-of-service F the worst.

Level-of-Service definitions--In general, the various levels of service are defined as follows
for uninterrupted flow facilities:

Level-of-service A represents free flow. Individual users are virtually unaffected by the
presence of others in the traffic stream. Freedom to select desired speeds and to maneuver
within the traffic stream is extremely high. The general level of comfort and convenience
provided to the motorist, passenger, or pedestrian is excellent.

Level-of-service B is in the range of stable flow, but the presence of other users in the
traffic stream begins to be noticeable. Freedom to select desired speeds is relatively
unaffected, but there is slight decline in the freedom to maneuver within the traffic stream
from LOS A, The level of comfort and convenience provided is somewhat less than at
LOS A, because the presence of others in the traffic stream begins to affect individual

behavior.,

vel-of-servi is in the range of stable flow, but marks the beginning of the range
of flow in which the operation of individual users becomes significantly affected by
interactions with others in the traffic stream. The selection of speed is now affected by the
presence of others, and maneuvering within the traffic stream requires substantial vigilance
on the part of the user. The general level of comfort and convenience declines noticeably at

this level.

D=-22




Level-of-service D represents high-density, but stable, flow. Speed and freedom 1o
maneuver are severely restricted, and the driver or pedestrian experiences a generally poor
level of comfort and convenience. Small increases in traffic flow will generally cause

operational problems at this level.

Level-of-service E represents operating conditions at or near the capacity level. All
speeds are reduced to a low, but relatively uniform value. Freedom to maneuver within the
wraffic stream is extremely difficult, and itis generally accomplished by forcing a vehicle or
pedestrian to "give way" to accommodate such maneuver. Comfort and convenience levels
are extremely poor, and driver or pedestrian frustration is generally high. Operations at this
level are usually unstable, because small increases in flow or minor perturbations within the

traffic stream will cause breakdowns.

Level-of-service F is used to define forced or breakdown flow. This condition exists
wherever the amount of traffic approaching a point exceeds the amount which can traverse
the point. Queues form behind such locations. Operations within the queue are
characterized by stop-and-go wave, and they are extremely unstable. Vehicles may
progress at reasonable speeds for several hundred feet or more, then be required to stop in
a cyclic fashion. Level-of-service F is used to describe the operating conditions within the
queue, as well as the point of the breakdown. It should be noted, however, that in many
cases operating conditions of the vehicles or pedestrians discharged from the queue may be
quite good. Nevertheless, it is the point at which arrival flow exceeds discharge flow
which causes the queue to form, and level-of-service F is an appropriate designation for

such points.

These definitions are general and conceptual in nature, and they apply primarily to
uninterrupted flow. Levels of service for interrupted flow facilities vary widely in terms of
both the user's perception of service quality and the operational variables used to describe

them.




LEVEL OF SERVICE FOR SIGNALIZED INTERSECTIONS

Level of service for signalized intersections is defined in terms of delay. Delayisa
measure of driver discomfort, frustration, fuel consumption, and lost travel tim.
Specifically, level-of-service criteria are stated in terms of the average stopped delay per
vehicle for a 15-minute analysis period.

Level-of Service A describes operations with very low delay, i.e., less than 5.0 sec
per vehicle. This occurs when progression is extremely favorable, and most vehicles arrive
during the green phase. Most vehicles do not stop at all. Short cycle lengths may also
contribute to low delay.

Level-of-Service B describes operations with delay in the range of 5.1 to 15.0 sec per
vehicle. This generally occurs with good progression and/or short cycle lengths. More
vehicles stop than for LOS A, causing higher levels of average delay.

Level-of-Service C describes operations with delay in the range of 15.1 to 25.0 sec per
vehicle. These higher delays may result from fair progression and/or longer cycle lengths.
Individual cycle failures may begin to appear in this level. The number of vehicles

stopping is significant at this level, although many still pass through the intersection

without stopping.

Level-of-Service D describes operations with delay in the range of 25.1 to 40.0 sec per
vehicle. At level D, the influence of congestion becomes more noticeable. Longer delays
may result from some combination of unfavorable progression, long cycle lengths, or a
high v/c ratios (volume of cars to capacity of intersection). Many vehicles stop, and the
proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

Level-of-Service E describes operations with delay in the range of 40.1 to 60.0 sec per
vehicle. This is considered to be the limit of acceptable delay. These high delay values
generally indicate poor progression, long cycle length, and high v/c ratios. Individual
cycle failures are frequent occurrences.
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Level-of-Service F describes operations with delay in excess of 60.0 sec per vehicle.
This is considered to be unacceptable to most drivers. This condition often occurs with
oversaturation, i.e., when arrival flow rates exceed the capacity of the intersection. It may
also occur at high v/c ratios below 1.00 with many individual cycle failures. Poor
progression and long cycle lengths may also be major contributing causes to such delay

levels,

REFERENCE: Highway Capacity Manual (Special Report 209, 1985)
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APPENDIX B

MANUAL TRAFFIC COUNT DATA

Location: Kalanianaole Highway @ Kapaa Quarry Road

Date: October 14, 1088

Kalanianaole  Kalanianaole Kapaa Quarry Road. Total

Time (pm) Westbound Eastbound Southbound All
RT TH TH LT RT LT  Approaches
4:30-4:45 10 304 532 31 19 18 914
4:45-5:00 13 276 547 29 6 16 887
5:00-5:15 10 333 523 29 6 14 Q15
5:15-5:30 6 314 501 30 6 11 368
Peak Hour Total 39 1227 2103 119 37 59 3584
Note:

There were a total of 3551 cars, 23 City Transit buses, and 12 trucks counted during
the Friday 4:30-5:30 pm peak hour on October 14, 1988,




APPENDIX C

SIGNALIZED INTERSECTION ANALYSIS
FOR
INTERSECTION OF

KALANIANAOLE HIGHWAY WITH KAPAA QUARRY ROAD
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SIGNALIZED INTERSECTIONS 9-75

INPUT WORKSHEET

Inlers.ccliow KAt ANIANAOL £ Auty / A9PAA CYARRY KD Date:

. L2o ~
Analyst: Time Period Analyzed:_7: 20 4M _ Area Type: [J CBD [BOther
Project No: A/ANDLIARD _ [ARK City/State:
VOLUME AND GEOMETRICS AqrF9A )
2%
755 N/S STREET |._22_ &
SB TOTAL | 1838~—| 1871
243 ~/ {22 | )] WB TOTAL
—_— .
NORTH 1988 —
N __;I | ExisTnG \\\\\\
MorNING —_
IDENTIFY IN DIAGRAM:
1. Volumaes Y (AQL AMIAMAOLEE /W STREET
2. Lones, lone widths
3. Movements by lcne -_@'L t
4. Parking (PKG) locotions 105 "\ f—
5. Bay storage lengths 7&3(&’ — 1
6. Islands (physicol or pointed) )
7. Bus stops EB TOTAL \ NB TOTAL
TRAFFIC AND ROADWAY CONDITIONS
Grade | o Adj. Pkg, Lane Buses Conf. Peds. Pedestrian Button Arr,
Approach | () | ®HY [5orN | Na ] (No | PHF | Gpcds./he YorN__|Min. Timing] Type
o.
B |-z o | N | o | o |29 o N - |3
WB. | o 0 IN o . 0 %2:; o N -
NB - - — - ) - — - : - — -
o.
SB 0 0 N o o |55 0 N - 3
Grade: -+ up, — down _ Nj: buses stopping/hr Min, Timing: min. green for
HV: veh, with more than 4 wheels  PHF: peak-hour factor pedestrian crossing
N.: pkg. maneuvers/hr Conf. Peds: Conflicting peds. /hr Arr, Type: Type 1-5
PHASING
D / b ! &
& h .a’ ~
A < _<L 4) k -
a P "
R | ——= —_—
A l—> —_—
M i
Timing|G= 15 G= BH Gre= 30 G=. Gm G= G= G=
Y+R=I%| Y+R=52] Y+R=[lb] Y+R= Y+R= 'Y 4+ R o= Y+R= |.Y+R=
Pretimed or Actualed]
-+ Protected turns . = Permitted turns | —~ee—m Pedestrian Cycle Lengthﬁ("_.Séc
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OpAnalysis-Existing.am........11/2/88

VOLUME ADJUSTMENT WORKSHEET

1 2 3 4 5 & 7 8 9 10 n
Appr] Mvt Mvt Peak Flow Lane | Flow rate Number Lane Adlj, Prop.
Volume| Hour Rate | Group| In Lane of Lanes | Utllization Flow of
{vph) | Factor vp Group N Factor v LT or RT
PHF {vph} vg U (vph) Plt or Prt
(vph)
LT é1 0.69 88 88 1 1.00 a8 1
EB TH 705 0.79 892 892 2 1.00 a92 o
RT ¥ 0 0.00 0
LT 0 0 0.00 0 1
WB| TH 1838 0.94 1955 1955 2 1.00 1955 0]
RT 33 0.63 52 52 1 1.00 52
LT 0 0 0 0 0
NB TH 0 0 o 0 o}
RT 0 o 0 0
LT é2 0.86 72 72 1 1.00 72 1
5B TH
RT 393 0.77 510 510 1 1.00 510

[ =3

L]




OpAnalysls-Existing.am........11/2/88

SATURATION FLOW ADJUSTMENT WORKSHEET

LANE GROUPS ADJUSTMENT FACTORS
1 2 3 4 5 [ 7 8 9 10 11 12 13
Appr Lane Ideal No, of | Lane |Heavy| Grade| Pkg Bus Area | Right Left Ad). sat.
Group Sat. Lones | Width{ Veh Block | Type | Turn Turn Flow
B Movements Flow fw fhv g o] oo} o] frt it Rate
(pephgp | N s
(vphg)

1800 1 1.00 } 1.00 | 1.0 1.00 | 1.00{ 1.00 1.00 0.95 1727

- EB 1800 2 1.00 | 1.0 1.01 1.00 | 1.00 | 1.00 1.00 1.00 3636




OpAnalysls-Existing.om........11/2/88

CAPACITY ANALYSIS WORKSHEET

LANE GROUP
3. Ad]. Flow]| 4. Ad]. Sat.| 5. Flow | é. Green 7. Lane 8. v/ic 9. Crltical
1 2. Lang Rcte Flow Rate Ratlo Ratio Group Cap Ratio ?
Appr, Group v 5 v/is g/C c X Lane
Movermaeants (vph) (vphg) (vph) Group
as 1727 0.051 0.103 178 0.494 x
EB 892 3636 0.245 0.678 2465 0.362
]
WB 1955 3528 0.554 0.575 2029 0.964 x
&2 15615 0.034 0.575 871 0.060
NB
72 1800 0.040 0.205 369 0.195
S8
357 15815 0.236 0.205 3N 1.148 X
Cc= 90 52 0.883
Cycle Length, C= T (v/s)= 0.84
146 sec .
Lost Time Per Cycle, L=
10 sac Xe=(E (visXCH(C-L)= 0.90
D=32

E!
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OpAnaiysis-Existing.am

...... 11/2/88

LEVEL-OF-SERVICE WORKSHEET

Lane Group First Term Delgy Second Term Delay Tolal Delay and LOS
1 |2. Lane | 3. v/cld, Green|S. Cycle] 6. Delay|7. Lane 8. Delay| 9. Prog|10. lane{ 11, Langd 12. Appr]13. Appr
Appr.| Group | Ratlo Ratlo Length G Cap Factor | Group | Group | Delay LOS
Move- X g/C c dl c d2 PF Delay | LOS
ments (sac) [ (s/veh) | (vph) | (s/veh) (s/veh) (s/vah)
0.494 0.103 0 0.00 178 1.78 1.00 1.78 A
EB 0.362 0.678 0 0.00 2465 0.04 0.85 0.03 A 0.19 A
wB 0.944 0.575 0 0.00 2029 2.38 0.85 7.97 B 71.76 B
0.060 0.575 o 0.00 871 0.00 1.00 0.00 A
NB NA NA
0.1958 0.205 0 0.00 9 0.03 1.00 0.03 A
SB 86.42 F
1.148 0.205 0 .00 an 98.62 1.00 ]| 98.62 F
intersectlon Delay=__18.51 sec/veh .
Intersection LOS= C




SIGNALIZED INTERSECTIONS

9-75

INPUT WORKSHEET

Inters.ectiow KA ANIANAOLE  HWY / AaPhA CHARRY D Date:
- i Y30 -
Analyst: Time Period Analyzed: 232 P Area Type: DCBD BOther
Project No.: LimprraRp  [ARK City/State:
VOLUME AND GEOMETRICS 1) 3
: | N/S STREET
9% | / 2L
SB TOTAL 1 12271 — | /266
37 </ 4 59 | /] { {~ weTOTAL
e \.
NORTH EXISTING . T
N> —| 19886 NN
AFTERNOON —_
IDENTIFY IN DIAGRAM:
1. Volumes N (KAl AMNIANAOLEE fW STREET
2. leney, | idth:
3. M:::rn::l: :7 Iun‘c _) Ll—?— t
4. Parking (PKG) locations /93 ) *\ (—
S, Boy storoge lengths _7_' 2972 _ == o
&, lilands {physical or painted) | |
7. Bus stops EB TOTAL \ NB TOTAL
TRAFFIC AND ROADWAY CONDITIONS
Grade Adj. Pkg, Lane Busas Conl. Peds. Pedestrian Button Arr.
Approach | “(qp) ®HY VN Ne, (uN,.) PHF {pé‘ds./hr) YorN__|Min, Timing | TYPe
EB [-2 0 N o o | 046 2 N - | 3
we. | 0 |2 N 0. | o |5 o N - 3
NB -— - — - - - - — — b
.82
SB o | 0 N o o |oua & N - 3

Grade: -+ up, —down
HV: veh. with more than 4 wheels
N_: pkg. maneuvers/hr

N,: buses stopping/hr

PHF: peak-hour factor
Conf. Peds: Conflicting peds. /hr

Min. Timing: min. green for
pedestrian crossing

Arr. Type: Type 1-5

PHASING
D J, b ] k
& e ’I .
7 AU
G | —~ <~ '
R|— —_—
Al— —_—n
M 1.
Timing|G = 19 G= B% G= 30 G= . G= G= G= G
Y+R=1%31| Y+R=0L] Y+R=ill] Y+R= Y+ R Y R= Y4 Re= Y+R=
Protlmed or Actuated|
__# Protectedtumns | , ——7 Permitted turns | ———-——=Pedestrian Cycle Length_U&.S'ec

D-34
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SIGNALIZED INTERSECTIONS

VOLUME ADJUSTMENT WORKSHEET

1 2 3 4 5 é 7 8 4 10 n
Appri Mvt] Mvt Peak Flow Lane | Flow rate | Number Lane Ad), Prop.
Volume | Hour Rate |Group| I[n Lane of Lanes | Utlllzation Flow of
(vph) | Factor vp Group N Factor Y LT or RT
PHF (vph) vg U (vph) Plt or Prt
(vph)
LT 119 0.96 124 124 1 1.00 124 1
EB | TH 2103 0.96 219 219 2 1.00 21N o
RT 0 0 0.00 0
LT 0 0 0.00 0 1
WB (| TH 1227 0.92 1334 1334 2 1.00 1334 0
RT 39 0.75 52 52 1 1.00 52
LT 0 v} 0 0
NB | ™ 0 o 0 0
RT 0 0 o 0
LT 59 0.82 72 72 1 1.00 72 1
SB| TH
RT 37 0.49 76 76 1 1.00 76

OpAnalysls-Existing.pm
D-35




SIGNALIZED INTERSECTIONS

SATURATION FLOW ADJUSTMENT WORKSHEET
TANE GROUPS ADJUSTMENT FACIORS e
1 2 3 4 5 3 7 B8 ) 10 T i2 13
Appr Lane ideal | No. of| Lane |Heavy} Grade| Pkg | Bus | Area| Right | Lef! Adj. sat.
Group sat. Lanes | Width] Veh Block| Type | Turn | Turn Flow
Movements| Flow fw thv o) o loo]| B frt fit Rite
hgp! N
(pcphgpl) B voha)
1800 1 100 | 1001 1.01 |100}100{ 100| 1.00 | 0.95 1727
EB 1800 2 7.00 | 100 | 101 |1.00] 100|100 1.00 | 1.00 3636
wB 1800 2 1.00 | 099 | 1.00 | 1.00]7.00| 1.00] 059 | 1.00 3528
1800 1 100 | 099 | 10c |1.00|1.00] 1.00| 1.00 | 0.85 1515
; NB
|
1800 1 1.00 | 100 | 1.00 [1.00]|100{ 00| 100 | 1.0° 1800
| " : SB
1800 1 100 | 100 | 1.00 | 1.00|1.00]| 1.00| 099 | 085 1515

OpAnalysis-ExIsting.pm

D-36
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SIGNALIZED INTERSECTIONS

CAPACHTY ANALYSIS WORKSHEET

LANE GROUP
3. Ad. Flow] 4. Ad). Sat. | 5. Flow | 6. Green 7. Lane 8. v/c 9. Crtical
1 2. Lane Rate Flow Rate Ratlo Ratlo Group Cap Ratlo ?
Appr| Group v s v/is g/C c X Lane
Movements {vph) (vphg) (vph) Group
124 1727 0.072 0.116 200 0.620 X
EB 219 3636 0.603 0.678 2465 0.889
we 1334 3528 0.378 0.562 1983 0.673 X
52 1515 0.034 0.562 asi 0.061
NB
72 1800 0.040 0.205 369 0.195 X
SB
46 1518 0.030 0.205 an 0.148
c= 55 12 0,883
Cycle Length, C= T (v/s)= 0.49
| 146 _sec
Lost Time Par Cycle. L= Xe=(Z (v/s)XC)/(C-L)= 0.55
17 _sec
0.932

OpAnalysls-Existing.pm

D-37
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SIGNALIZED INTERSECTIONS

LEVEL-OF-SERVICE WORKSHEET
Lane Group [First Term Delay Saecond Term Delay Total Delay and LOS
1 |2. Lane)3. v/cla. Green|5. Cycle|s. Delay| 7. Lane |8. Delay| 9. Prog{10, lane|11. Lane] 12, Appr|13. Appr
Appr.| Group | Ratio Ratio {Length . Grp Cap Factor| Group Group | Delay LOS
Move-| X g/C c dl c d2 PF Delay LOsS
ments (sec) | (s/veh) (vph) | (sfveh) (s/veh) (s/veh)
0.6201 0116 146 46.7 200 4,02 1.00 | 50.73 E
EB 0.889 | 0.678 146 14.48 2465 .21 0.85 15.04 C 16.95 C
wB 0.673 | 0.542 1446 17,12 1983 0.64 0.85 15.10 C 14.95 B
0.061 | 0.562 146 11.02 851 0.00 1.00 11.02 B
NB NA NA
0.195 | 0.205 146 36.52 369 0.03 1.00 | 34.55 D
SB 36.36 D
0.148 | 0.205 144 36,16 31 0.02 1.00 36.18 D
Infersectlon Delay= 16.98 sec/vah
Intarsection LOS= C

e s o e s

OpAnalysis-Existing.pm
D-38
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SIGNALIZED INTERSECTIONS

9.75

INPUT WORKSHEET

Inters'ection- KAt aNianaoL s  Hiy /. A9FPAA G’C//L
. Y30 -

30 £M __ Area Type: 0O CBD BOther

RRY D Date;

Time Period Analyzed: <

Analyst:
Project No.: A/MDIARD _ fARK City/State:
VOLUME AND GEOMETRICS Karan o
' ol N/S STREET ¢ L
SB TOTAL l 1228 ~— | 1Z¢8
3 | w2 |) l ( { WaToTAL
J—._'= k
NORTH 199 ¢ -
\ NN — — WUTHEOYT \\\\\\
FrRoJECT -

IDENTIFY IN DIAGRAM:

1. Volumes N (AALAMIGMACLEE /W STREET
2, Lanes, lane widihs 12.5

3. Movemants by lane —_——

4. Parking {PKG) locations 2208 -.\ t f"

5. Boy storoge lengths 23335, T === .

6. lslends (physical or pointed)

7. Bus stops EB TOTAL \ NB TOTAL
TRAFFIC AND ROADWAY CONDITIONS

Grade Adj. Pkg. Lane Buses Conf. Peds, Pedestrian Button Arr,
Approach | Tgpy” | % HY —57 N, (NJ [ PHF {peds. /hr) YorN_ [Min. Timing | Type

EB =2 ) N o o (09 o AN R

we. | o | 2 N o | o |52 o v, - 3

NB - - - - — -— - —— - —

SB o ) N (7 o 3:%2 o N - E;

Grade: -+ up, —down
HYV: veh. with more than 4 wheels

Ny: buses stopping/hr
PHEF: peak-hour factor

Min. Timing: min. green for

pedestrian crossing

h

N,.: pkg. maneuvers/hr Conl. Peds: Conflicting peds. /hr Arr. Type: Type 1-5
PHASING
! !
D ¢ b [
b - \"- - I, -
A U
G | —A -— ‘
R - :
A | —> e '
M !
Timing |G = /5 G= 8% G= 30 G=_. G= G= C= G=
Y+R=!3/i Y+R=6z2] Y+Re=lls| Y+R= Y+R= Y+ R= Y+R= |.Y+R=
Pretimed or Actuated|
— Protected turns | , .. Permitted turns | —me—eo Pedestrian Cycle Length._Z Yl sec

D-39




SIGNALIZED INTERSECTIONS

VOLUME ADJUSTMENT WORKSHEET

1 2 3 4 5 6 7 8 Q 10 n
Appr| Mvtl Myt Peak Flow Lane | Flow rate | Number Lane Ad], PlOpP.
Volume| Hour Rate Group | In Lane of Lanes | Utllization Flow of
(vph) | Factor vp Group N Factor v LT or RT
PHF (vph) vg U {vph) PIt or Pt
(vph)
LT 125 0.946 130 130 1 1.00 130 1
EB | TH 2208 0.96 2300 2300 2 1.00 2300 0
RT 0 0 0.00 0
LT 0 0 0.00 0
WB]| T™H 1228 0.92 1335 1335 2 1.00 1335 0
RY 40 0,75 53 53 1 1.00 53 1
LT 0 0 o 0
NB | TH o 0 0 Q
RT o] v] 0 0
LT &2 0.82 76 7& 1 1.00 76 1
SB| T™H
RT 39 0.49 80 80 1 1.00 80 1
OpAnalysis-w/oProj.pm

D-40
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SIGNALIZED INTERSECTIONS

SATURATION FLOW ADJUSTMENT WORKSHEET

—
LANE GROUPS ADJUSTMENT FACTORS
1 2 3 S 6 10 13
Appr Lane ideal Lane | Heavy Ared Ad). sot.
Group Sat. width| Veh Type Flow
Movements Flow fw fhv fa Rate
(pephoph s
(vphg)
1800 1.00 1.00 1.00 1727
EB 1800 1.00 1.00 1.00 35436
wWB 1800 1.00 | 099 1.00 3528
1800 1.00 0.99 1.00 1515
NB
1800 1.00 1.00 1.00 1800
SB
1800 1.00 1.00 1.00 1515

OpAnolysls-wloProj.pm
D-41




SIGNALIZED INTERSECTIONS

CAPACITY ANALYSIS WORKSHEET
LANE GROUP —
3. Ad} Flow | 4. Adj. sat, 5. Flow 6. Green 7. Lane 8. v/c 2. Cpfical
1 2. Lone Rate Flow Rate Ratlo Ratlo Group Cop Ratio ?
Appr. Group v s v/s g/cC c X Lane —
Movements (vph) {vphg) (vph) Group
130 1727 0.075 0116 200 0.650 b -
EB 2300 636 0.633 0.478 2465 0.933 -
WB 1335 3528 0.378 0.562 1983 0.673 X
53 1515 0.035 0.562 851 0.062 ™
N8B
76 1800 0.042 0.205 369 0.206 X o
sB .
48 1515 0,032 0.205 an 0.154 .
c= AB.857142857 13 0.883 -
Cycle Length, C= Z (v/s)= 0.50 ’
146 sec -
Lost Time Per Cycle, L= Xe=(Z (V/$)XC)/(C-L)= 0.57 '
17 sec ————] .
0.932

OpAnalysls-w/oPro).pm .
D~-42 _
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SIGNALIZED INTERSECTIONS

LEVEL-OF-SERVICE WORKSHEET

lane Group |First Term Delay Second Term Delay Total Delay ond LOS
1 |2, Ltanela. v/cla. Green|s. Cycle|6. Delay| 7. Lane | 8. Delay|9. Prog|10. tone|11. Lane]12. Appr| 13. Appr
Appr.| Group | Ratio] Ratlo | Length G Cap Factor| Group | Group | Delay LOS
Move-| X g/C C dl c d2 PF Delay LOS
ments (sec) {(s/veh)| (vph) | (s/veh) (s/veh) {s/veh)
0650 0.11é6 146 46.89 200 4,95 1.00 | 51.B4 E
EB 0.933| 0.678 146 15.66 2465 5.37 0.85 17.88 o] 19.70 c
wB 0.673| 0.562 146 17.12 1983 0.64 0.85 | 15.10 o] 14.94 B
0.062| 0.562 146 11.03 as1 0.00 1.00 11.03 B
NB NA NA
02061 0.205 146 36.61 369 0.04 1.00 | 36.45 D
sB 36.43 D
0.154| 0.205 146 36.21 an 0.02 1.00 | 36.23 D
intersection Delay=_ 18.69 sec/veh

Intersection LOS= C

OpAnalysls-w/oPro].pm
D-43




SIGNALIZED INTERSECTIONS : 9.75 —

INPUT WORKSHEET
Intersection:_SAL ANIANAOL = HWIY /kapRA CARRY _FD  Date:
: _ : 4,30 ~ . .
Analyst: Time Period Analyzed:..5- 22 /ZM _ Area Type: OCBD BOther —
Project No.: RIND&IARD [ARK City/State: :
’ [ =0
VOLUME AND GEOMETRICS ' Aarean '
: I N/sSTREeT |48 {_
LB
SB TOTAL l /228 ~— 1 1270
75 2 4\ 9 1)L (" weToTAL
— \_ ) L
NORTH 1991 —
' S ' <11 TH -
N\ —| ANNNNNN\
PROJECT
IDENTIFY IN DIAGRAM: o
1. Volumes 1 W.QLEE/W STREET o
2. lones, lone widths 157
3. Movements by lane @1
4, Porking (PKG) locations —j 2 ;,08 —\ t f.. '|
5. Boy storoge lengths 2265 - == : i
6. Islonds {physical or pointed) :
7. Bus siops EB TOTAL \ NB TOTAL b
TRAFFIC AND ROADWAY CONDITIONS o
Grade Adj, Pkg, Lane Buses Conf. Peds. Pedestrian Button Arr.
Approach | “ioy ®HY 5 ooN N. (Np) PHF (peds./hr) YorN__|Min. Timing| Type i
EB |~2 | © N o o |09 o N - 3
2 042 _ i
NB - - - - - - - - - 3 !
082 "
SB o o N o 4 o0.%8 o AN - 3 ;
Grade: + up, — down _ Njy: buses stopping/hr Min. Timing: min. green for ‘
HV: veh. with more than 4 wheels  PHF: peak-hour factor pedestrian crossing 4
Nq: pkg. maneuvers/hr Conf, Peds: Conflicting peds. /hr Arr. Type: Type 1-5
PHASING :
D ! b ! k i .‘4
P el ‘I N
1 AU
G |[—~ ~ h '
R — — n
Al— —_— :
M K :
Timing|G=_ 15 G= 84 G= %0 G=_ G= Ge= G= G= .
Y+R=(3| Y+R=42] Y+R=jly Y+R= Y+R= Y+R= Y+R= |.Y+R= L&
Preilmed or Ac!ultnd[
-} Protectedturns | , —_/ Permitted turns | ————mm Pedestrian Cycle Length 4@ sec "i

D-44




} -4
I

Lk
I |

£

7

SIGNALIZED INTERSECTIONS

VOLUME ADJUSTMENT WORKSHEET

1 2 3 4 5 L) 7 8 9 10 n
Appr| Mvt| Mvt Peak Flow Lane |Fliow rate| Number Lane Ad), Prop.
Volume| Hour Rate |Group| In Lane | of Lanes | Utillzation Flow of
(vph) | Factor PR Group N Factor v LTorRT
PHF (vph) vg u {vph} Pt or Prt
{vph)
LT 157 0.96 164 164 1 1.00 164 1
EB | TH 2208 0.96 2300 2300 2 1.00 2300 0
RT 0 0 0.00 0
LT 0 0 0.00 0 1
WB | TH 1228 0.92 1335 1335 2 1.00 1335 o
RT 48 0.75 64 64 1 1.00 64
LT 0 0 0 0
NB | TH 0 0 o 0
RT 0 0 0 0
LT n 0.82 87 87 1 1.00 - 87 1
S8 | TH
RT 75 0.49 153 1583 1 1.00 153
OpAnalysissw/Prol.prn
D=-45




SIGNALIZED INTERSECTIONS

SATURATION FLOW ADJUSTMENT WORKSHEET

LANE GROUPS

ADJUSTMENT FACTORS

1 2 3 4 5 ) 7 8 9 10 11 2 13
Appr Lane Ideal No. of | Lane |Heavy| Grade] Pkg Bus | Area | Right | Left | Ad). Sat.
Group Sat. Lanes | Width| Veh Block | Type | Turn | Turn Flow
Movements Flow fw thv | *] =] b fa frt fit Rate
(pephgpl) N s
(vphg) |
1800 1 100 | 100 | 1.00 100} .00} 100 ]| 1.00 | 095 1727
EB 1800 2 1.00 | 1.00 1.01 00| 100 | 100 ]| 1.00 | 1.00 3636
WB 1800 2 1.00 | 099 100 | 100} 100 | 100 | 0992 | 1.00 3528
1800 1 1.00 | 0,99 100 {100 ] 1.00 )] 1.00 | 1.00 | 085 1518
NB
1800 1 1.00| 100} 1.00 | 100 100 ] 1.00{ 1.00 | 1.00 1800
S8
1800 1 1.00 | 1.00 100 | 100 1.00 ] 1.00 | 099 | 0.85 1515

OpAnalysis-w/Pro).pm
D-46




SIGNALIZED INTERSECTIONS

CAPACITY ANALYSIS WORKSHEET

LANE GROUP
3. Adj. Flow]| 4. Ad. sat. 5. Flow 46, Graen 7. Lane 8. vic |9 Crlical
1 2. lane Rate ‘Flow Rate Ratlo Ratlo Group Cop Ratlo ?
Appr. Group v 5 v/s g/C c X Lane
Movements {vph) (vphg) {vph) Group
164 1727 0.095 0116 200 0.820
EB 2300 3636 0.633 0.678 2465 0,933 X
WB 1335 3528 0.378 0.562 1983 0.673
64 1515 0.042 0.562 851 0.075
NB
87 1800 0.048 0.205 369 0.236
58
Q2 1515 0.061 - 0.205 3N 0.296 X
cs 52 22 0.883
Cycle Length, C= T (v/s)= 0.69
| 146 sec
Lost Time Per Cycla, L= Xea(E (VHXCH(C-L)= 0.78
17 _sec -
0932

OpAnalysls-w/Pro).pm
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SIGNALIZED [INTERSECTIONS

LEVEL-OF-SERVICE WORKSHEET

D-48

Lane Group {First Term Delay Second Term Delay Total Delay and LOS
1 [2. Lane}3. v/cld. Green|5. Cycle]s. Delay} 7. Lane |8, Delay|?. Prog|10. lane|11. Lane}12. Appr|13. Appr
Appr.| Group | Ratle | Ratle | Length Grp Cap Factor| Group | Group | Delay LOS
Move- X a/C C dl c dz2 PF Delay LOS
ments {sec) |(s/veh)| (vph) | (s/veh) (s/veh) (s/veh)
0820 | 0116 146 47.91 200 15.48 1.00 63,39 F
EB 0,933 0.678 146 15.66 2465 537 0.85 17.88 C 209 c
wWB 0.673 | 0.562 146 1712 1983 0.64 0.85 15.10 C 14.92 B
0.075 | 0.562 146 1.1 851 0.00 1.00 11N B
NB NA NA
0,236 | 0.205 146 36.85 3469 0.06 1.00 36N D
:1: ] 37.28 3]
0296 | 0.205 146 37.33 31 0.16 1.00 37.49 D
Intersection Delay=_19.82 sec/veh
Intersection LOS= C
OpAnalysis-w/Proj.pm




SIGNALIZED INTERSECTIONS 9-75

- INPUT WORKSHEET
],nters.ection- KALAN@NAOL.E' HILY /Af‘?Pquq CYARRY D Date:
- Analyst: Time Period Analyzed: Area Type: O CBD BOther
Project No:_A/NDAIARD ___[ARK City /State; '
VOLUME AND GEOMETRICS il '
: N/S STREET 4o {
- |4 .
_ SBTOTAL | 1228 ~— I 1276
} o oL [J | e
| NORTH 199 —
- | = WITH '
N
N\ IS NN
2 IDENTIFY IN DIAGRAM: CHAMGE SIaMAL TIMING
! . 1. Volumas N (KL ANIgAIALL £E/VV' STREET
2, lenes, lane widths ‘ 157
b 3. Movemaents by lane -_— . ——
1oy . 4, Porking (PKG) locotions J 2205 .-\ 1 (..
.. 5. Bay storage lengths - - — r
6. Islornd: {physica! or painted) 25 2 ’
= 7. Bus stops EB TOTAL NB TOTAL
(B -
) TRAFFIC AND ROADWAY CONDITIONS
, Grade Adj. Pkg. Lane Buses Conf. Peds. Pedestrian Button Arr,
. Approach | “ep) ®HY SN N, {Nw) PHF (peds./hr) YorN __|Min. Timing] Type
[ |
. EB =2 | o JURR B e | 6,9 7, N - 13
P .92 -
w lwe lolalm | o |2 |5 o N 3
v 4 NB - - - ’ - - - - N - 3
. (28]
3, SB o | o N Z o |o 4% o N - %
b Grade: + up, —down _ Ng: buses stopping/hr Min. Timing: min. green for
HV: veh, with more than 4 wheels  PHF: peak-hour factor pedestrian crossing
i N pkg. maneuvers/hr Conlf, Peds: Conflicting peds./hr Arr. Type: Type 1-5
P PHASING
"'n D ,' 'S | k
& AT AP N
i < N
' G . I, .
by R | —» —
A — —,
M .
£ |Timing|G= 18 G= 4% Ge= b Gm. G= G = G= G=
- Y+R=JZ] Y+R=H]| Y+R=84] Y+R= Y+ R= Y+ Rm= Y+Re | .Y+R=
Pratimed or Actuated|
re — Protected turns | , — -2 Permitted turns ———-——~Pedestrian Cycle Length 10 _sec

- D-49




SIGNALIZED INTERSECTIONS

VOLUME ADJUSTMENT WORKSHEET

1 2 3 4 5 6 7 8 Q 10 11
Appr| Mvt Mvt Peak Flow Lane Flow rate | Number Lane Ad]. Prop.
Volume Hour Rate Group In Lone of Lanes | Utlilzation Flow of
(vph) Factor vp Group N Factor v LT or RT
PHF (vph) vg U (vph) Pit or Prt
{vph)
LT 157 0.96 164 164 1 1.00 164 1
EB | TH 2208 0.96 2300 2300 2 1.00 2300 0
RY 0 0 0.00 0
L7 0 v} 0.00 0 1
WB| TH 1228 0.92 1335 1335 2 1.00 1335 0
RT 48 0.75 64 &4 1 1.00 44
LT o 0 0 0
NB | TH 0 0 0 ]
RT 0 0 0 0
LT ral 0.82 a7 87 1 1.00 87 1
S8} TH
RT 75 0.49 153 153 1 1.00 153

OpAnalysis-w/Proj.pm NewTiming
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SIGNALIZED INTERSECTIONS

SATURATION FLOW ADJUSTMENT WORKSHEET

ADJUSTMENT FACTORS

LANE GROUPS
1 2 3 4 5 ) 7 8 ] 10 11 12 13
Appr Lane ideal No. of | Lane |Heavy| Grade| Pkg Bus | Area | Right | Left j Adj. Sat.
Group Sat. Lanes | WIdth| Veh Block | Type | Turn | Turn Flow
Movements Flow fw thv 9 o] b fa frt fit Rate
(pcphgph N s
(vphg)
1800 1 1.00 1.00 1.01 1.00 | 1.00 1.00 | 1.00 | 095 1727
EB 1800 2 1.00 1.00 1.01 1.00| 1.00 1.00 | 1.00 | 1.00 3636
WwB 1800 2 1.00 | 0.99 1.00 | .00 | 1.00 1.00 | 0.99 | 1.00 3528
1800 1 1.00 0.99 1.00 1.00 1.00 1.00 1.00 | 0.85 1515
NB
1800 1 1.00 1.00 1.00 | 1.00 ] 1.00 1.00 | 1.00 | 1.00 1800
SB
1800 1 1.00 1.00 1.00 | 1.00 | 1.00 1.00 | 0.99 | 0.85 1515

OpAnalysis-w/Pro].pm NewTiming
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SIGNALIZED INTERSECTIONS

CAPACITY ANALYSIS WORKSHEET

LANE GROUP
3. Ad). Flow | 4. Ad]. Sat. 5 Flow | & Green | 7. tane 8. vic 9, Crtical
1 2. Lene Rate Flow Rate Ratlo Ratlo Group Cop Ratlo ?
ADPpI. Group v s v/s ag/C c X Lane
Movements (vph) (vphg {vph) Group
164 1727 0.095 0.218 376 0.436
EB 2300 3636 0.633 0.678 2465 0.933 x
WwB 1335 3528 0,378 0.460 1423 0.823
64 1515 0,042 0.440 697 0,092
NB
87 1800 0.048 0,205 369 0.236
sB
o2 1516 0.0561 0.205 an 0.296 X
c= 44 22 0.883
Cycle Length, C= T (v/s)= 0.6%
90 sec
Lost Time Per Cycle, L= Xe=(E (v/s)XCY{C-L)= 0.80
12 sec
0.932

OpAnalysis-w/ Proj.pm NewTiming
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SIGNALIZED INTERSECTIONS

LEVEL-OF-SERVICE WORKSHEET

Lane éroup First Term Delay Second Term Delay Tolal Delay and LOS
1 |2. Lone|3. v/c}4. Green}S5. Cycle]é. Delay] 7. Lane [8. Delay|9. Prog|10. lane 11, Lane|12. Appr|13. Appr
Appry Group | Ratio | Ratio | Length Gmp Cap Factor| Group | Group | Delay LOS
Move- X g/C C di c dz PF Delay LOS
ments (sec) | (s/veh)| (vph) | (s/veh) (s/veh) (s/veh)
0.436 0.218 90 23.11 376 0.53 1.00 23.64 C
EB 0.933 0.678 %0 ?.65 2465 5.37 0.85 12.77 B 13.49 B
WB 0.223 0.460 90 16.05 1623 2.53 0.85 15,79 C 15.54 C
0.092 0.460 Q0 1041 697 0.00 1.00 10.41 B
NB NA NA
0.236 0.205 Q0 22N 3469 0.06 1.00 22,77 C
SB 23.03 C
0.296 0.205 90 23.01 an 0.16 1.00 23.17 C

Intersection Delay=

14.75 secfveh

Intersection LOS= B

OpAnalysis-w/Pro).pm NewTiming
D=-53
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Summary.

This report estimates the impact the proposed Windward
Park golf course will have on amblent air quality in the area.
The eastern and southern boundaries of the project are Kapaa
Quarry Access Road and Kalanianaole Highway on-the windward
side of the island of Oahu abecut half a mile east of -the town
of Kallua. The project will replace the Kallua Drive-in
theater presently operating at the site. As vehicular traffic
is the by far largeat contributor to alr pollution in the
area, the impact of the major pollutant from this source,
carbon monoxide (€0) is investigatad. An one month measurement
survey showed &a maximum one hour CO concentration during
evening rush hour of 6 ppm at the theater ticket boot. Theatar
operatoras estimate three times more cars during the summer
high season.

A diffusion model, Caline4, estimates that by the time the
pPollutants reach the Kapaa Quarry Access Road - Kalanianaole
Highway intersection, they will be dlluted by a factor of
three. Thus it is eatimated that the Drive-in can, during high
season, contribute as much as & ppm at the intersection.

The diffusion model was also used to estimate present
concentrations at the 1intersectlon as caused by the traffic
there. For the morning rush hour the model estimates a maximum
of 21.7 ppm and for the evening rush hour 16.3 ppm from
intersecticon traffic asalone. Adding the Drive-in, the evening
value becomes 22.3 ppm or about the same as in tha morning.
The State of Hawali has an one hour annual maximum air quality
standard for CO of 8.7 ppm (10 mgr/cum) which is therefore
viclated at <the intersection. The state has alsoc an 8 hour
standard of half the one hour standard or 4.35 ppm. The
estimated elight hour maximum concentration at the intersection
is 10.6 ppm to which the Drive-in contributes 0.8 ppm.

The proposed project would replace the Drive~in with a golf
course to be finished in 1991. If kept at its present level of
operation, the Drive~in would, in 1991, add S ppm tec an
intersection traffic caused concantration of 13.2 ppn
producing a total evening rush hour maximum' of 18.2 ppm
without the project as compared with 13.5 ppm with the
project. The morning ruah hour estimatae in 1991 is about the
same with or without the project, 18.3 ppm. Though State
standards would still be violated at the intersection, the
proposed project would significantly reduce evening rush hour
CQO concentrations. The closest residence te the intersection
is about 1500 feet away where, at the most, the intersaction
contributes about 2.3 ppm. At this distance the Drive=-in
contributes only an insignificant amount.




1. Introduction.

This report ' estimates the effects the proposed Windward
Partner's golf course project at the present Kailua Drive-in
theater site will have on the ambient air quality.

A. LOCATION AND TERRAIN

The KXailua Drive-in theater |is lecated at the corner of
Kalanianaole Highway and Kapaa Quarry Access Road. It operates
evaery evening from 17:30 to 22:30. The site is about half a
mile from Kallua on the windward alde of the island of Qahu.
Kalanlanaole Highway 18 one of two main arteries serving the
windward communitlies and it 1= generally congested during
morning and afternoon rush hour. Both the highway and Kapaa
Quarry Access Road are bounded by the steep Koolaun mountains
on one side. Golng west towards Honolulu the highway rises
rather sharply fraom the intersection. Eastward the highway i=s
level as 1s Xaapa Quarry Access Road. The elevation of the

site is about 100 ft.

B. CLIMATE
The climate 4in the area is dominated by the easterly tradas

causing fraquent orographic ralins. During southerly flow
(Kona?) orographic precipitation from clouds formed on the
other side of the Kecolaus can drift into the area. Occasional
winter storms associated with frontal passages c¢an causa
torrential rains in the area. The annual rainfall is about 70
inch. During weak trades a drainage flom often reverses the
aurface air flow at night. Under these conditions the air 1is
very stable and wind speeds low causing dilution of pollutant
to be at a minimum. The ailr flow would follow land contours.

There are no site sapecific weather data available from the

site.

C. AMBIENT AIR QUALITY STANDARDS

The maJjor source of air pollutants in the area ils traffic. The
main pollutant generated by cars is carbon monoxide (CO). The
State of Hawaili has set a standard of 10 milligram/cublic meter
(mgr/cum) (8.7 ppm) not to be exceeded more than one one hour
period each year. There 18 also a corresponding 8 hour
atandard of S mgr/cum (4.35 ppm). The national ambient air
quality standard (NAAQS) is 40 mgr/cum (34.8 ppm) for one hour
and 10 mgr/cum (8.7 ppm) for an 8 hour pericd.

D. PERMANENT AIR QUALITY MONITORING IN THE AREA

These 1is no permanent air pollution monitoring near the site.
The closest monitoring site for CO, located in Honolulu, i=s
not representative of the area. Beglides vehicular pocllutants
there are no other significant sources in the area.




2. Alr gquality at the Drive~in.

In order to ° asses air quality 1in the area, a measurement
survey was conducted at the Kailua Drive~in entrance from the
end of October to the end of November 1988. CO is very likely
to be the only ailr pollutant to viclate its standards since
the major source of pollutant in the area is traffic. Thig
pollutant was therefore selected for monitoring during the

aurvey.

A. SURVEY INSTRUMENTATION

An Ecolyzer II with an electrochemical sensor was used to
continuously monitor C€CO. The 1instrument has a good linear
response and the major ascurce of error is drifting calibration
and interference by other gases. Interference was reduced to
non significant levels by filtering the air before the sensor.
Calibration drift was reduced by calibrating the instrument
for span and zero every three hours. The response to the
calibration gasea was recorded and a linearly time dependent
calibration curve used. Based on the recorded calibratlion
values, thi= procedure should result in an accuracy
considerably better than 1 ppm. The data were averaged during
one minute and recorded by an electronic data logger which
also sritched In the calibration gases at the selected
intervals. The precision of the logger is less than a tenth of
a percent. During calibrations, which lasted for three minutes
for each gas, the logger tagged the data so they would not be
included 1in hourly averages calculated by a computer., The CO
readings are probably within +/= 0.2 ppm. The intake for the
CO sampler was about eight ft above road level at the ticket
boot at the theater entrance.

Besides CO, wind speed and direction were recorded. The wind
spead sensor wWas an NRG type 40 Maximum ligth waeight pulsed
counter anemcmeter which was wind tunnel callbrated before the
survey and should be accurate to within 0.2 mph above 2 mph.
The direction sensor, an NRG 200 series Wind Vane uses a
potentiometer to tranamit wind direction to within a few
degrees. The instruments were mounted four feet above the roof

of the ticket booth.

B. DATA PRESENTATION

A number of problems and damage to the sensors caused them to
malfunction parts of the time. Though data were collected
contlinuously during the period, only data for the theater
operation houras (Table 1), the morning traffie rush hour
(Table 2> and the evenlng traffic rush hour (Table 3) are
included in this report. These +tables gives hourly mean CO
concentration and wind speed and the directicon at the last
minute of the period. The data are for the hour ending at the

given hour.
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C. ANALYSIS OF THE DATA

Table 4 shows weather conditions during the survey. The period -
was unusually wet but winds were reasonably representative of

late fall. High CO concentration ccecurred with weak ¢to
moderate trades during the middle and the end of the period. -
Maximum concentrations during theater operations accurred
generally during the first hour of operations when most of the
cars arrived at the theater. A second maximum scmetimes
occcurred around 2000 when wWinds wWere at a minimum and the
direction reverses as a result of a drainage flow from the
west bucking wWweak easterly trades. This aituation
characterized Nov 26 at the end of the period when the highest -
evening rush hour (1700-1800) concentration of almost 6 ppm

was measured followed by 8.7 ppm for the hour ending at 2000.

As +theater attendance 1is generally low during late fall and .
the wWeather was unusually wet during the survey period, higher
concentrations are 1likely during other periods of the year.
The theater owners estimated up to three times more cars
during the summer which would likely result in an excaedence
of State AAQS at the monitoring site.

3. €0 concentrationas at the Kalanianaocle Highwav=Kapaa Quarry -~

Accemss Road intersection.

The nearest area where pollutants from +the Drive-in might .
significantly contribute to already high concentrations, is
the intersection betwean Kalanianacle Highway and Kapaa Quarry
Access Road about 100 ft SE of the theater entrance. .

A. CONTRIBUTIONS FROM THE DRIVE-IN
The diffusion model used for air quality simulations for the
project, Caline4, ‘yvielded a threefold reduction in "
concentration between the tlcket booth and thae intersectlion
for input representative of summer time Drive-in conditions.

- This ratioc will thus yield an eastimated maximum concentration
contribution durlng the evening rush hour at the intersection
of about the maxlmum measured at the booth during the lowr
saeason of 6 ppm.

During morning trafflc rush hour (¢(Table 2) the site
measured as much as 3.5 PppPm with very low winds from the
jintersection. Callne<4 estimated a concentration ratio between
a receptor at the intersection and one at the Drive=in of
about 3 to 1 based on morning rush hour traffic at the -
interasection. Using this ratlo, the maximum intersection J
concentration during the morning rugh hour period would be -
about 10 ppm. For the evening hour before the theater opens, —
1600-1700, the maximum maasured concentration (digsregarding
the 19.2 ppm at 1700 on Nov 273 1ia 2.2 ppm (Table 3) which,
using the same ratlo, becomes 7 ppm. Annual maxima estimated
in next section for tha intersection without contributions

b




from the Drive-in are 21.7 ppn for the morning rush hour and
16.3 ppm for the afternoon rush hour. Considering all the
assunptions that go into the diffuslon model, the estimates
based on measured concentrations at the ticket booth and
modeled maxima agreaee fdirly well.

B. CONTRIBUTIONS FROM INTERSECTION TRAFFIC

in order to estimate the effect the Drive-=in prasently has on
concantrations at the intersection and the affact the proposed
development will have there in 199%, a numerical simulatliocon
was carried out using the EPA recommended Caline< model for
mobile sources. This model is originally developed for flat
terrain, which is not a good description of the area around
the Drive-~in, but the model <c¢an be modified to include a
l1imited mixing width along the sides of the roads as would
result from a mountailn side next to the road. This optlon was
adopted 4in the calculationa. The gita variables used in the
simulations are given in Table S.

The intersection version of <the model treats each flow
direction of a road separately. Table 6 gives values for each
1ink used in the simulations. Emisaion rates uere taken from
EPA's MOBILE3 model which estimates an emission of 69.9
gr/mile in 1988 and S4.4 gr/mile in 1991 at a constant aspeed
of 16 mph. The ldle emlssaion is reduced from 15.4 gr/min in
1988 +to 12.9 gr/min in 1991. Acceleration and deceleration
rates of 0.8 and 0.6 m/a/a respectively and a queue length of
7 m/car were used to calculate stopline distances for the
model. No accumulation of traffic was assumed. Receptors were
locatead 5 metars from road sides in doun wWind directlons
agssumed parallel ta the roads. Resulting estimated
concentrations are shown in Table 7.

C. COMBINED EFFECT

Tabie 7 sums +the contributions froem the Drive-=in and the
intersection traffic. Though the Drive-in opens at 1730, when
the evening rush hour is assumed to be over, a survey in 1985
found almost as heavy traffic durlng the hour ending at 1830,
when generally the highest Drive-in concentrations were found,
as during the conventional evening rush hour. Thus 1t is
Justified to add maximum evening rugh hour trafflc tc the
maximum from the Drive-in. Besidas an 1 hour annual maximum
standard there ils also a standard for an 8 hour maximum. EPA
recommends a “persistence factor” of 0.6 to convert 1 hour
maxima to 8 hour maxima. This factor is used in Table 7.
Concentration estimates were made for receptor locations next
to the roads. The nearest residence is located some 1500 ft
fram the site and Caline4 estimates that the intersectlion
contributes 2.3 ppm there. The Drive-in dce=s not contribute

aignificantly there.




4, Conclusions and suggested mitigating measures.

The State of Hawali AAQS for CQ 1s 10 mgr/cum (8.7 ppnm) for
one one hour period per year and S mgr/cum (4.35 ppm) for one
eight hour period. Both standards are in all 1likellihood
exceeded at the Kalanianacle Highway = Kapaa Quarry Access
Road intersection where an one hour maximum of 21.7 ppm is
astimated for the evening rush hour and 10.6 ppm for an elght
hour period. To the evening concentration the Drive=-in trafflic
contributes about & ppm. Present morning concentrationa are
s1igtly lower with no Drive-in contribution. '
With the proposed golf course replacing the Drive~in in 1991,
the evening maximum from intersectlon traffic is 12 ppm wWith
ne contribution from the Drive-in and reduced 1991 emisslons.
The morning rush hour maximum will be reduced to 18.4 ppm
because of the iouwer emissions. This period is essentially not
affectaed by the project. -

Keeping the Drive=-in operating at its present level in 1991
would add 5 ppm +to an evening rush hour intersectlion
concentration of 13.2 ppm, making the total 18.2 ppm. Morning
rush hour maximum concentration wlthout the project will bhe
about the same, 18.1 ppm.

The Iimpact of the project on the eight hour standard is
cbviously less since the theater only operatas during cne of
+the elght hours.

Naticnal standards are not exceeded at the intersection.
Mitigation measures for the intersection include car pooling,
mass transit, more Jobb opportunities on the wind ward side

and a two level road crossing.

o~
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Table 2

Hourly mean CO concentrations, wind speeds and directions
at the Kallua Drive-in theater ticket booth during the morning -
traffic rush hour for the 1988 survey period.

CO conc., ppm Wind apeed, mph Wind dir., deg Day

e S ek e W - - e e ki e s -

Hour 07 08 09 07 08 09 07 08 09 .
30 Oct 0.0 6.0 0.2 3.6 4.4 7.1 51 62 70 Sun
31 Oet - - - 4,0 8.1 8.0 80 81 73 Mon
1 Nov - - - 0.9 5.9 7.4 78 84 77 Tue o
2 Nav - - - 1.0 6.6 7.1 52 96 97 Wed
3 Nov - - - 0.4 0.3 0.4 200 200 200 Thu
4 Nov - - - 5.4 6.4 5.8 201 200 216 Fri _—
5 Nov - - - - - - - - - Sat
6 Nov 0.1 0.1 0.4 .8 0.8 1.2 108 214 278 Sun
7 Nov 0.0 0.0 0.0 5.5 8.1 7.5 239 - 58 98 Mon .
8 Nov 0.0 0.0 0.0 6.8 8.8 9.9 129 126 125 #Tue
9 Nov 0.1 0.1 0.3 8.0 9.9 9.6 126 130 127 Wed -
10 Nov 0.0 0.0 0.1 8.8 10.3 11.6 119 128 289 Thu
11 Nev 0.0 0.0 0.0 8.8 10.0 9.9 148 148 146 *Fri aa
12 Rov 0.0 0.0 0.9 7.5 9.2 8.7 138 15C 144 Sat :
13 Nov 0.1 0.1 0.1 6.6 8.4 8.2 132 136 143 Sun
14 Nov 0.0 0.0 0.3 - - - - - - Mon -
1% Nov 0.2 0.0 0.0 - - - - - - Tue
16 Nov 2.5 1.8 0.8 - - - - - - Wead
17 Nov 2.8 1.0 0.2 0.4 2.9 6.1 - - - Thu —
18 Nov 2.3 1.3 0.3 - - - - - - Fri
19 Nov ©.5 0.7 0.2 - - - - - - Sat
20 Nov 0.1 0.1 0.0 - - - - - - Sun
21 Nov 0.0 0.0 0.0 - - - - - - Mon
22 Nov Q.1 0.0 0.t - - - 227 223 226 Tue _
23 Nov 0.2 0.1 0.1 - - - 255 262 224 Wed
24 Nov 0.0 0.0 0.0 - - - 226 234 232 #Thu .-
25 Nev 0.0 0.0 0.0 0.5 1.0 4.0 223 246 237 Fri -
26 Nav 0.9 1.3 0.3 2.2 1.8 5.1 249 269 240 Sat
27 Nov 1.1 1.5 0.4 0.5 0.6 2.7 43 42 218 Sun o
28 Nov 3.5 0.8 0.5 0.4 2.5 3.5 68 227 227 Mon »

* =holliday
P




Taple 3

Hourly mean CO concentrations, wind speeds and di}ections
at the Kailua Drive-iq theater ticket booth during the evening
traffic rush hour for the 1988 survey pericd.

CO cone., ppm Wind speed, mph Wind dir., deg Day

Hour 16 17 18 16 17 18 16 17 18
29 Oct 0.0 0.0 0.6 6.5 5.3 5.8 77 65 256 Sat
30 Oct 0.1 0,0 0.1 6.1 4.8 2.6 a0 80 239 Sun
31 Qect - - - 3.5 3.9 2.8 74 8o 7€ Mon
1 Nov - - - 5.6 5.7 3.3 89 87 88 Tue
2 Nov - - - 3.7 2.4 0.8 81 71 68 Wed
3 Nov - - - 0.9 1.4 1.5 191 232 195 Thu
4 Nov - - - 2.9 3.0 2.6 200 204 216 Fri
S Nov - - 1.2 - - 2.2 - - 202 Sat
& Nov 0.1 0.2 0.7 6.8 5.2 5.4 219 221 235 Sun
7 Nov 0.0 0,0 0.2 7.3 7.5 8.0 1233 120 128 Mon
8 Nov 0.1 0.1 0.2 9.7 8.7 11.6 124 121 122 *Tue
9 Nov 0.0 0.6 0.2 9.0 10.3 10,2 120 112 119 Wed
10 Nov 0.1 0.1 0.1 7.3 9.4 10.8 128 131 127 Thu
11 Nov 1.2 1.0 4,6 9.3 8.7 7.5 147 147 144 *FEri
12 Nov 0.0 0.0 0.2 7.4 7.2 5.4 141 133 140 Sat
13 Nov 0.1 0.1 0.7 8.5 7.5 - 175 - - Sun
14 Hov 0.0 0.0 0.1 - - - - - - Mon
15 Nov 0.0 0.1 4.0 - - - - - - Tue
16 Nov 0.2 1.0 3.0 - - - - - - Wed
17 Nov 0.2 0.5 2.4 2.9 1.7 0.4 - - - Thu
18 Nev 0.3 0.2 1.1 - - - - - - Fri
19 Naov 0.1 0.2 3.3 - - - - - - Sat
20 Nov 0.0 0.0 0.0 - - - - - - Sun
21 Nov - - - - - - - - - Mon
22 Nov 0.0 0.0 0.0 - - - 222 232 226 Tue
23 Nov (0.1 0.0 0.2 - - - 261 226 23t Wed
24 Nov 0.1 0.0 0.4 - 4.9 T.4 226 226 228 *Thu
25 Nov 0.2 0.8 5.1 0.2 2.0 3.9 222 230 248 Fri
26 Nov 0.3 2.2 5.9 3.9 1.8 0.7 236 218 207 Sat
27 Nov 0.4 19.2 4.8 4.0 2.9 1.8 231 223 241 Sun
# = holiday
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Table 4

Synoptic scale weather during the 1988 survay period.

3 Nov: Moderate trades with a few showers.

30 Qct -

4 Nov = 7 Nov: Southerly winds with heavy rains.

8 Nov - 10 Nov: Strong dry trades.

11 Nov = 15 Nov: Moderate trades with a feWw showers. .
16 Nov = 17 Novi: Weak trades with heavy shouwers.

18 Nov = 20 Nov: Moderate trades with a few showers.

21 Nov = 22 Nov: Strong trades with heavy showers. Rt
23 Nov = 25 Nov: Strong trades with scme shouers. ‘
26 Nov = 28 Nov: Variable winds with showers.

Table 5

Caline4 site variables used in +the =simulations at the
Kalanianaole Highuay = Kapaa Quarry Acces2 Road intersection. —-

Varizable Value used Commants '

Wind speed 0.5 mps Measured during the survey

Wind Parallel to Gives maximum -

direction the roads concentrations

Stability F = morning Estimated maximum

class E - evening stabillty at the site .

Mixing height 1000 m Unimportant

Wind dir. 15 deg morning Estimated for the site .

st .deviatlion 25 deg evening

Roughness 100 em Eastimated for the site = g

length unimportant s

Amblent 1 ppm Estimated back ground b

concentration concentration —

Temperature 22C = morning Estimated for the site .

25C - evening

E-12




- Table 6

Callined4 1link wvariables used

in the simulations at the

—_ Kalanianacle Highway - Kapaa Quarry Access Road intersection.

Kapaa Quarry

Kalanianaole Highway

— West _of inters. East of inters.
Traffic geoing Traffic going
West East Wesnt East
- Max idle 116 116 116 116
I time, sec
b Min idle 0 0 0 1]
' time, sec
L Cruising 45 35 35 35
IQ spaed, mph
Acc./Dec. as 25 25 25
j-4 time, sec
N
Car/lane/cy. 45 15 a8 15
j-a
i ¥ Car/lane/cy. 19 3 11 3
delayed
fg Mixing width 0 20 0 1]
drriver side, m
IR Morning
{1 cars/hour
[3 Existing 2231 766 1871 767
. Ly
1991 w/a 2343 804 1965 806
[ project
I8 1991 with 2353 849 1975 807
project
j & Evening
¥ cars/hour
lﬁ Existing 1264 2222 1266 2162
1991 w/0 1267 2333 1268 2247
£ projact
!ﬁ 1991 with 1303 2365 1276 2256
project
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30

35

25
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14
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455
478

490

96
78

123
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- -

30

35

25

94
99

154

158
165

205




Eatimated - annual 1 and 8 hour maximum CO concentrations at

+he intersection of Kalanianaole

Table 7

Highway and Kapaa Quarry

Access Road in ppm with and smithout the project.

Morning rush hour
exlating

Evening rush hour
axisting

8 hour

axisting

Morning rush hour
Ww/0 praject

in 1991

Evening
in 199

8 hour
in 1991

Morning
in 1991

Evening
in 1991

8 hour
in 1991

rush

hour

w/0 project

w/c project

rush
with

rush
with

with

hour
project

hour
project

project

Intersaction
contribution

21.7

16.3

9.8

18.1

13.2

18.4

13.85

E-14

Drive«in Total
contribution _
- 21.7

6.0 22.3
0.8 10.6

- 18.1

5.0 18.2
0.6 8.5

- 18.4

- 13.5

- 8.1
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CHAPTER 1. BSBUMMARY

The existing and future traffic noise levels in the vicinity
of the proposed Windward Park development were evaluated for their
potential impact along roadways which would service the project.
The future traffic noise levels associated with project traffic
are anticipated to be very low.

Due to the relatively low volumes of anticipated project
traffic, risks of adverse noise impacts from traffic noise are
considered to be low, and the proposed project should not cause
adverse noise impacts along the roadways servicing the develop-
ment. For these reasons, special traffic noise mitigation mea-
sures are not considered necessary.

Risks of adverse noise impacts from clubhouse activities are
also low due to the probable use of total closure and air condi-
tioning of the facility. In addition, existing State Department
of Health noise regulations will place relatively low limits on
the levels of noise which may emanate from the project facilities.
These low limits, coupled with the large buffer distances to the
nearest residences, will minimize risks of adverse noise impacts
from the clubhouse facilities. For these reascons, special noise
mitigation measures are not considered necessary for the club-

house.
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CHAPTER II. PURPOSE

The purpose of this noise study was to predict and evaluate
the traffic noise increases associated with motor vehicle traffic
to and from the proposed Windward Park golf course and recreation-
al facility. The proposed development is located in the viecinity
of the existing Kailua Drive-In Theater, and will include an 18-
hole golf course, a driving range with 20 stall positions, a club-

house/dining area and supporting facilities with 100 parking

stalls, and 20 vacation cabins. The scope of the noise study was

limited to evaluations ©f potential noise impacts on existing re-

sidences and noise sensitive receptors within the project environs
resulting from increased noise levels from project traffic and on-
site recreational activities associated with the proposed project.




CHAPTER III. NOISE DESCRIPTORS AND THEIR RELATIONSHIP TO
LAND USE COMPATIBILITY

The noise descriptor currently used by federal agencies to
assess environmental noise is the Day-Night Average Sound Level
(Idn). This descriptor incorporates a 24-hour average of instant-
aneous A-Weighted Sound Levels as read on a standard Sound lLevel
Meter. The minimum averaging period for the 1dn descriptor is 24
hours (by definition). Additionally, sound levels which occur
during the nighttime hours of 10:00 PM to 7:00 AM are increased by
10 decibels (dB) prior to cémputing the 24-hour average by the Ldn
descriptor. A more complete 1ist of noise descriptors is provided
in APPENDIX B to this report.

TABLE 1, derived from Reference 1, presents current federal
standards and acceptability criteria for residential land uses
exposed to various levels of environmental noise. Noise levels
typical of communities on Oahu are shown in FIGURE 1. As a gener-
al rule, noise levels of 55 1dn or less occur in rural areas, Or
urbanized areas which are shielded from high volume streets. 1In
urbanized areas, Idn levels generally range from 55 to 65 Ldn, and
are usually controlled by motor vehicle traffic noise. Residences
which front major roadways are generally exposed to levels of 65
1dn, and as high as 72 Ldn when the roadway is a high speed free-
way. Due to noise shielding effects from intervening structures,
residences which are located within interior lots are usually ex-
posed to lower noise levels of 60 Ldn or less.

For the purposes of determining noise acceptability for fund-
ing assistance from federal agencies (FHA/HUD and VA), an exterior
noise level of 65 Ldn or lower je considered acceptable. This
standard is applied naticnally (see Reference 2), including
Hawaii. Because of our open-living conditions, the predominant
use of naturally ventilated dwellings, and the relatively low ex-
terior-to-interior sound attenuation afforded by these naturally
ventilated structures, an exterior noise level of 65 Ldn does not

Bl
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Noise Exposure

Class

Minimel
Exposure

Moderate
Exposure

Significant
Exposure

Severe
Exposure

Notes: (1)

(2) FHWA uses the Leq i
planning purposes,
do not exceed 10 percen
per 24 hours, and (b) traffic between
does not exceed 15 percent of average
vehicles per 24 hours.

TABLE 1

(RESIDENTIAL LAND USE)

Day-Night
Sound Level

Not Exceeding
55 Ldn

Above 55 Ldn
But Not Above
65 Ldn

Above 65 Ldn
But Not Above
75 Ldn

Above 75 Ldn

Federal Housing Administr
Department of Defense, an

Source: Reference l.

Equivalent
Sound Level

Not Exceeding
55 leq

Above 55 lLeq
But Not Above
65 Leq

Above 65 Leq
But Not Above
75 Leq

Above 75 leq

EXTERIOR NOISE EXPOSURE CLASSIFICATION

&Y
Federal
Standard

Unconditionally
Acceptable

(2)
Acceptable

Normally
Unacceptable

Unacceptable

ation, Veterans Administration,
d Department of Transportation.

nstead of the Ldn descriptor. For
both are equivalent if: (a) heavy trucks
t of total traffic flow in vehicles

10:00 PM and 7:00 AM
daily traffic flow in




FIGURE 1

RANGE OF EXTERIOR BACKGROUND AMBIENT NOISE LEVELS
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eliminate all risks of noise impacts. For these reasons, and as
recommended in Reference 3, a lower level of 55 ILdn is considered
as the "Unconditionally Acceptable" (or "Near-Zero Risk") level of
exterior noise. However, after considering the cost and feasibi-
l1ity of applying the lower level of 55 Ldn, government agencies

- such as FHA/HUD and VA have selected 65 Idn as a more appropriate
e regulatory standard.

State Department of Health (DOH) noise regulations (Referen-
ces 4 and 5) apply on the island of Oahu, and are intended to
minimize noise impacts from stationary as well as motor vehicle
noise sources. These regulations would apply to all noise sources
within the boundaries of the project site, as well as to light and

f‘ heavy vehicles which would travel to and from the site on public

roadways (or trafficways). Unless the routes used by heavy vehi-

L& cles to and from the project site are designated as truck routes
3 by the Director of Health, heavy vehicles traveling to and from

the project facilities will be required to comply with the vehicle

H noise emission limits of Reference 5. The most stringent limit of

Reference 5 is the requirement that heavy vehicles of 10,000
pounds or greater gross weight not emit noise levels exceeding 73
dBA at 50 FT distance if operated during the hours from 10:00 PM

to 6:00 AM on a public trafficway.

r
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CHAPTER IV. GENERAL STUDY METHODOLOGY

Existing background ambient noise levels were measured at
three locations in the project environs to provide a basis for
developing the project's traffic noise contributions along the two
major roadways which will service the proposed development: Kala-
nianaole Highway and Kapaa Quarry Road. The locations of these
three measurement sites are shown in FIGURE 2. Measurements were
performed on a Thursday and Friday (November 30 and December 1,
1988) during the PM peak traffic period as well as during an off-
peak period during the morning. The results of the noise measure-
ments were also compared to calculations of existing traffic noise
levels to validate the computer model used. These noise measure-
ment results, and their comparisons with computer model predic-
tions are summarized in TABLE 2.

Traffic noise calculations for the existing conditions as
well as noise predictions for the Year 1991 following completion
of the proposed development were performed using the Federal High-
way Administration (FHWA) Noise Prediction Model (Reference 6).
Traffic data entered into the noise prediction model were: hourly
traffic volumes:; average vehicle speeds; and estimates of traffic
mix. The traffic study for the project (Reference 7), Hawaii
State DOT traffic counts and vehicle type classification data at
the intersection of Kalanianaole Highway and Kailua Road (Refer-
ence 8), Hawaii State DOT traffic counts at the intersection of
Kalanianaole Highway and Kapaa Quarry Road (Reference 9), and
estimates of refuse vehicle traffic on Kapaa Quarry Road (Refer-
ence 10) were the primary sources of data inputs to the model.

For existing and future traffic, it was assumed that the PM peak
hour Leg(h) was between 1 to 2 dB less than the 24-hour I1dn. This
assumption was based on computations of the hourly Leq and 24-~hour
Ldn of traffic noise along Kalanianaole Highway and Kapaa Quarry

Road.
The projected increases in traffic noise levels attributable
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to project related traffic were calculated, and noise impact risks
evaluated. The relative contributions of non-project and project
related traffic to the total noise levels were also calculated,
and an evaluation of possible traffic noise impacts was made.

The possibility of adverse noise impacts from on-site activi-
ties were evaluated by comparing allowable noise levels along the
property lines of the project (Reference 4) with existing back-
ground ambient noise levels in the project environs and with the

existing separation distances (or buffer space) to the nearest

noise sensitive neighbors.




CHAPTER V. EXISBTING NOISE ENVIRONMENT

The existing traffic noise levels aleng the Rights-of-Way of
Kalanianaocle Highway and Kapaa Quarry Road are high, and in the
"significant Exposure, Normally Unacceptable" category at approx-
imately 65 to 70 Idn along the Right-of-Way. This condition is
typical along highways and major roadways of Oahu (see FIGURE 1).
Traffic noise levels along the a highway Right-of-Way generally
represent the worst case (or highest) levels due to the close
proximity of the Right-of-Way to the noise sources. Traffic noise
levels at 100 to 300 FT setback distances from the highway center-
line are generally in the "Minimal Exposure, Unconditionally Ac-
ceptable" to "Moderate Exposure, Acceptable" categories, with 5 to
10 Ldn lower noise levels resulting from shielding and distance
effects. An exception occurs for elevated receptor locaticns
which are not shielded from the roadway by intervening terrain
features or man-made structures. Because the lands immediately
adjacent to both Kalanianaole Highway and Kapaa Quarry Road in the
vicinity of the project are vacant, risks of adverse noise impacts
from eXisting levels of traffic are considered to be minimal.

Results of calculations of existing traffic noise levels
along Kalanianaole Highway and Kapaa Quarry Road during the PM
peak hour period are shown in TABLE 3. The traffic volumes used
for the PM peak hour period were obtained from Reference 7. TABLE
4 presents the calculated setback distances between the roadway
centerlines and the iso-noise contours associated with the 60, 65,
and 70 ILdn levels of existing traffic noise. FIGURES 3, 4, and 5
depict the hourly variations of existing traffic noise levels
[Leg(h)] at 100 FT setback distance from the three roadway sec-
tions which would service the proposed development. The traffic
noise levels shown in the tables only apply when unobstructed
line~of-sight conditions exist to the roadways. These conditions
would generally occur along the Right-of-Way, within any open
space fronting the roadway, at the upper levels of any man-made

| =

[




TABLE 3

_ COMPARISONS OF EXISTING AND FUTURE TRAFFIC NOISE LEVELS
ALONG ACCESS ROADS TO PROJECT SITE
: (50 FT FROM ROADWAY CENTERLINES)

" LOCATION SPEED VPH #eket HOURLY LEQ IN dB **+*
(MPH) AUTO  MT HT ALL VEH

EXISTING PM PEAK HR. TRAFFIC:

- Kalanianaole Hwy. (Hon. Side) 42 3,486 66,9 58.3 63.4 68.9
. Kalanianaole Hwy. (Kailua) 39 3,428 65.6 57.1 62.5 67.7
Kapaa Quarry Road 40 254 54.2 50.2 61.5 62.5

o CY 1991 PM PEAK HR. TRAFFIC:

P Kalanianaole Hwy. (Hon. Side) 42 3,668 67.1 58.5 63.6 69.1

Ie Kalanianaole Hwy. (Kailua) 39 3,532 65.7 57.3 62.6 67.9
Kapaa Quarry Road 40 351 55.7 51.6 61.9 63.2

fiul Entrance Road tc Project 30 74 44.6 36,6 43.1 47.3

1N

b Notes: (1) Assumed traffic mix of 98% autos, 1% medium trucks, and 13

h heavy trucks used for non-project traffic on Kalanianaole Hwy.

4 (2) Assumed traffic mix of 87.5% autos, 2.5% medium trucks, and

bs 10Z heavy trucks used for non-project traffic on Kapaa Quarry

Road.
i |
:1 (3) Assumed traffic mix of 98% autos, 1Z medium trucks, and 17

heavy trucks used for project traffic.

[ S s [
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EQUIVALENT NOISE LEVELS
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structure or natural terrain feature.

The existing traffic noise levels along Kalanianaole Highway
are high (between 65 and 70 Idn) at approximately 75 FT setback
distance from the highway centerline (baseline). Maximum noise
levels (Lmax) associated with heavy truck traffic on the highway
are in the order of 79 dB at this setback distance. Minimum
background ambient noise levels of approximately 48 dB occur
between periods of traffic flow.

The existing traffic noise levels along Kapaa Quarry Road are
high during the daytime hours of approximately 7:00 AM to 5:00 PM
because it is a major truck route between Kalanianaole Highway and
the Kapaa Landfill and Kapaa Quarry. Heavy truck traffic and
hourly noise levels alcong the roadway are greatest during the off
peak hours between 8:00 AM and 4:00 PM, when average volumes of
approximately 60 to 70 heavy trucks per hour occur along the road-
way. Maximum noise levels associated with heavy truck traffic on
the roadway are in the order of 82 to 86 dB at 50 FT setback dis-
tance from the roadway's centerline. During the quiet periods
between traffic, background ambient noise levels alond the roadway
are controlled by the sound of birds, wind, and distant traffic,

and ranges from 38 to 45 dB.

F-20
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CHAPTER VI. FUTURE TRAFFIC NOISE ENVIRONMENT

Predictions of future traffic noise levels were made using
the traffic volume assignments of Reference 7. The future pro-
jections of project and non-project traffic on the roadways which
would service the project are shown in TABLE 3 for the PM peak
hour of traffic in CY 1991. TABLE 4 summarizes the predicted in-
creases in setback distances to the 60, 65, and 70 Ldn traffic
noise contour lines along the roadways servicing the project and
attributable to increases in project and non-project traffic by CY
1991.

From TABLE 3, minimal project plus non-project traffic noise
increases of 0.1 to 0.7 dB are predicted to occur between the cur-
rent period and 1991 along the sections of Kalanianaole Highway
and Kapaa Quarry Road which are expected to service the proposed
development. Increases in traffic noise along these two roadways
attributable to project traffic range from 0.1 to 0.5 dB, which
are considered to be minimal. The future traffic noise environ-
ment in the project environs will not be significantly changed by
the proposed development due to the relatively low volumes of
traffic expected to be generated by the project, and the reduction
of evening and nighttime traffic associated with the present movie
shedules of Kailua Prive-In Theater.

Along the entrance roads to the proposed development on Kapaa
Quarry Road, a maximum of 85 in and out trips were projected dur-
ing the PM peak hour (see Reference 7). Of these 85 total trips,
74 were associated with golf course and clubhouse traffic, and 11
were associated with the vacation cabin traffic. Maximum traffic
noise levels are predicted to be less than 50 Legq(h) at 50 FT
setback distance from the centerline of the entrance roadway to
the project. Based on the maximum of 100 parking stalls planned
for the clubhouse facility, an anticipated maximum of 100 vehicle
trips is predicted during the period immediately following a
social function at the clubhouse. This volume of traffic is

F-21




significantly less than the potential 700 vehicle trips currently
possible with traffic exiting the Kailua Drive-In immediately
following either of the two nighttime movie features per day.
Projected volumes of traffic associated with the proposed golfing
and clubhouse activities are expected to be significantly lower
than those associated with the existing theater operations. Ex-
pected reductions in total traffic noise along the three roadway
sections are not expected to be large (in the order of 1 Ldn) due
to the dominating influence of regional rather than local traffic
on Kalanianaole Highway and Kapaa Quarry Road.

F=-22
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CHAPTER VII. DIBCUSBION OF PROJECT RELATED TRAFFIC NOISE
IMPACTS AND POSSIBLE NOISE MITIGATION MEABURES

The increases in traffic noise levels attributable to the
project are predicted to be less than 0.5 dB (or Ldn) along the
two existing roadways which are expected to service the project.
An increase in traffic noise of less than 0.5 dB should not be
perceptible and is not considered to be significant. The discon-
tinuation of operations at the Kailua Drive-In Theater should
result in a decrease in traffic noise levels by approximately 1
Ldn.

In absolute terms, projected traffic noise levels associated
with the project along Kalanianaole Highway and Kapaa Quarry Road
should not exceed 55 Idn at 50 FT setback distance from the road-
ways' centerlines. This level of project related traffic noise is
very low when compared to current traffic noise levels of 65 to 70
Idn at similar setback distances from the centerlines of these two
reocadways.

Due to the relatively low volumes of anticipated project
traffic, and the reduction in current traffic associated with the
drive-in theater operations, risks of adverse noise impacts from
project traffic are considered to be low, and special noise miti-
gation measures are not considered necessary.




CHAPTER VIII. OTHER NON-TRAFFIC NOIBE CONSIDERATIONS

Adverse noise impacts from the clubhouse activities are not
anticipated due to the normally available option of total closure
and air conditioning of the facility's dining and social function
areas. 1In addition, because the property is zoned Preservation
(P-1 and P-2), continuous noise levels which cannot be exceeded at
the property line of the development are 55 and 45 dB during the
daytime and nighttime pericds, respectively (Reference 4). With
these constraints on noise emissions from clubhouse activities,
maximum continuous noise levels from the clubhouse activities
should not exceed 49 and 39 dB during the daytime and nighttime
periods, respectively, at the nearest residence. The restrictions
on noise levels imposed by the State DOH noise regulations, plus
the large buffers (900+ FT) between the development site and the
nearest residence, should be adeguate to minimize risks of adverse
noise impacts from the clubhouse activities, and special noise mi-

tigation measures should not be required.
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TEXT

B, C, D, E.....).

 Descriptor Nomenclature

,. which is structured into three stapes. The first stage
; indicates that the descriptor is a level (i.e., based upon
: the logarithm of a ratio), the second stage Indicates the
type of quantity (power, pressure, or sound exposure),

and the third stage indicates the weighting network (A,
If no weighting network is specified,

which require that the “A" be specified. Fur convenience
in those situations in which an A -weighted descriptor is
being compared to that of another weighting, the alterna-
tive column in Table 1l permits the inclusion of the "A",
For example, a2 report on blast nolse might wish to con-

trast the Lodn with the LAdn,
Ahbough not included in the tables, It is also re-

commended that "Lpn™ and “LEPN" be used as symbols
for perceived noise levels and effactive perceived noise
level, respectively.
lt is recommended that in their initial use within a

report, such terms be written in full, rather thaa ahbrevi-
ated. An example of preferred usage is as follows:

The A -weighted sound level (LA) was measured before

and after the instaBation of acoustical treatment. The differences in LWP between two alternatives.

measured LA values were 85 and .75 dB respectively,

noise sources near and far,

(NIi) and
shall be usced consistent wi

“equivalent™
night, or day-

While the latter

f IS APPENDIX B
i ‘ EXCERPTS FROM EPA'S ACOUSTIC TERMINOLOGY GUIDE
! i
| : Descriptor Symbol Usage term “equivalent”. Hence, Leg. is designated the “equi -
i 1 The recommended symbols for the commonly used | valent sound level”, For Ly. Ly, and
f | acoustic descriptors based on A-weighting are contained in | need nat be stated since the concept of d
c ) Table 1. As most acoustic criteria and standards used by | night averaging is by definition understood, Therefore,
EPA are derived from the A-welghted sound level, almost | the designadons are “day sound level”, "night sound
all descriptor symbol usage guidance is contained in level”, and "day-night sound level™, respectively.
i Tabje 1. The peak sound level is the Jogarithmie ratio of
U i Since acoustic nomenclature includes weighting net- | peak sound pressure to a reference pressure and not the
i works other than "A™ and measurements other than pres- maximum rool mean SQuUarc pressure.
> g sure, an expansion of Table 1 was developed (Table 1), is the maximum sound pressure level, it is often incor-
i ‘The group adepted the ANSI descriptor-symbol scheme rectly labelled peak. In that sound level meters have
‘ "peak” sertings, this distdncton is most important.

"Background ambient™ should be used in lieu of
“hackpground”, “ambient”, “residual”, or “indigenous™ to

describe the level characteristic of the general back-
ground noise due (o the contribution of many unidentifiable

I

J

i “A‘ weighting ts understood. Exceptions are the A- With regard to units, it is recommended that the

K weighted sound level and the A-weighted peak sound leve) unit decibel (abbreviated dB} be used without modificadon.

i Hence, dBA, PNdB, and EPNJB are not to be used.

' Exemples of this preferred usage are: the Perceived
Noise Level (LpnN was found to be 75 dB. Lpp = 75dB. )

This decision was based upon the recommendation of the

National Bureau of Standards, and the policies of ANSI

and the Acoustical Society of America, all of which dis-

allow any modification of bel except for prefixes indicat-

ing its multipies or submultiples {e.g., deci).

Noise lmpact
Tn oiscussing noise impact, it is recommended
that “"Level Weighted Population™ (LWP) replace "Equi-

valent Noise Impact” (ENI). "The term “Reladve Change
of Impact” (RCI) shall-be used for comparing the reladve

Further, when appropriate, “Noise Impact Index™
“Population Welghted Loss of Hearing” (PHL.)
th CHABA Working Group 69
Report Guidelines for Preparing Environmental Impact

With regard to energy averaging over ume, the
Statements (197/7).

term "average" should be discouraged in favor of the

n.

.

TABLE 1: A-Weighted 'Recommended Descriptor List

Tem Symbol
A-Weighted Sound Level | LA
A-Heighted Sound Power LevFl LNA
Maximum A-Weighted Sound Level Lnax
Peak A-HWeighted Sound Level Lapk
Level Cxceeded xX of the time Lx
fquivalent Sound Level ) Leq
Equivalent Sound Level over Time (T) {1) Leq(T)
Day Sound Level Ld
Night Sound Level t"
Day-Mflight Sound Level Lan
Yearly Pay-Night Sound Leve) Ldn[y)
Sound Exposure Level Lgg

Unless otherwise specified, time is in hours (e.g. the hourly
cquivalent level is L

{1)). Time may be specified in non-

quantitative terns (c‘.ﬁ.. could be specificed a ch(NASH) to mean

the washing cycle npisc for a washing machine.)
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12.
13.

14,

15.

TEXT .
APPENDIX B (CONTINUTED)

TABLE 11: Recommcnded pescripter List

ALTERNATIVE(1) (2)
TERM A-WEIGHTIHNG A-HEIGHTIKG OTHER WEIGHTING URWEIGHTED
Sound {Pressure) {(3) L L Lgs tpB L
Level A PR B* P P
Sound Power Level Lya Lis Ly
Max. Sound Level Lmax Lamax Lgmax Lpmax
.Peak Sound (Pressure) Lapk L L
Level P Bpk pk
tevel Exceeded xI L LAx Lp L
of the time x X px
Equivalent Sound L L L L
Level €9 Req Beq peq
Equivalent Sound L L Lgeq(T L
Level Over Time(T) {4) eq(T) Aea(T) ea(T) peq(T)
Day Sound Level Ly LAd Lpg Lpd
Night Sound Level Ln Lan Lgn Lpn
Day-Night Sound Level Lgg LAdn Lgdn Lodn
Yearly Day-Hight L L Lgdn(Y LodnlY
Sound Level dn{y) Adn(Y) (v} pdn(Y)
Sound Exposure Level L¢ Lea Lleg Lsp
Energy Average value L L Lgeg(e Loeqle)
over (non-time domain eqle) Reg(e) eale) peq
set of observations
Level.exceeded xf of L L Lg L
the total set of x{e) Ax(e) x(e) px(e)
{non-time domain)
observations
Average L, value L, Loy lpy Lox
(1) “Alternative” symbols may be used to assure clarity or consistency.
(2) Only B-weighting shown.. Applies also to CeDuEvenen weighting.
(3) The term "pressure” is used only for the unweighted level.
(4) Unless otherwise specificd, time s in hours (e.g., the hourly equivalent

level is la ). Time may be specified in non-quantitative terms (e.g..
could be specified as L to- mpan the washing cycle noise for 2

p T eq(WASH)
washing machine}).
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