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INTRODUCTION

The proposed golf course complex is located in Waikane Valley,
Koolaupocko District, Oahu, Hawaii. The project site occupies
over 500 acres and lies approximately 3.5 miles north of Kahaluu

(see Figure 1). It is bordered on the north by the Puu Ohulehule-

Puu Puec Ridge, on the south by a low ridge of the Waiahole
Agricultural Park, on the east by Kamehameha Highway, with its
western (mauka) boundary cutting the 200- to 250-foot contours.

The objective of this report is to present the necessary facili-
ties planning and preliminary engineering documentation for the
proposed roadway infrastructure to accommodate traffic to and
from the proposed Waikane Golf Course. Specifically, this report
addresses the following:

1. Background information on the proposed project
2. Existing conditions
3. Proposed road improvements

PROJECT BACKGROUND

Proposed Proiject

The proposed Waikane Golf Course will consist of a 27-hole golf’
course, a driving range, maintenance building, and a clubhouse.
Several small ponds and landscaping features will be included to
function as water storage and/or storm runoff abatemenﬁ facili-

ties.

The golf course will be positioned within the southern portion of
the property and west of the wetlands fronting Kamehameha High-
way.

The clubhouse will be situated in the central portion of the golf
course at the 135- to 150-foot elevation, with the driving range
situated west (mauka) of the clubhouse complex.
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The maintenance building will be located in the lower portion of
the golf course (50- to 60~foot elevation), west (mauka) of the
wetlands.

Topographic Features

The elevation of the project site ranges from about 10 feet above
mean sea level fronting Kamehameha Highway to 250 feet in the
western portion. The terrain is extremely hilly along the
northern boundary, with slopes in excess of 30 percent over most
of the area.

A swamplike low area, classified as "wetlands" by the U.S. Army
Corps of Engineers, is situated on the eastern portion of the
property.

Waikane Stream traverses the property and discharges into Kaneohe
Bay. Waikane Stream has a drainage basin of 1,800 acres and a
perennial mean discharge of 8.3 cfs (measured by a gauge station
at the 75-foot elevation).

The southern portion of the site has numerous ridges and rela-
tively small plateaus.

Climate

The median annual rainfall ranges from 65 inches in the lower
edges of the property to 79 inches in the western (mauka) bound-
ary. Rainfall increases to approximately 200 inches at the head
of the Waikane watershed, the crest of the Koolau Range. Sea-
sonal variation in rainfall is typified by the wet winter months
and the generally dry summer months.

The temperature is generally mild and uniform. Data indicate
that February is normally the coolest month, with a mean annual
temperature of 68 degrees F, while September is generally the
hottest month, averaging 80 degrees F.
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The prevailing north-northeast tradewinds generally make for a
comfortable environment, even during periods of high relative
humidity.

Land Use and Zoning Designation

The majority of the property is presently designated Agricultural
by the State Land Use Commission. A small portion of the prop-
erty (Tax Map Key:4-8-14:4) is designated Conservation. All of
the proposed activities will take place within the lands desig-
nated Agricultural.

The majority of the land is zoned Ag-2, with a smaller portion
(Tax Map Key:4-8-14:4) zoned Preservation (P-1).

EXISTING CONDITIONS

Vehicular traffic to and from the areas surrounding the project
site is served by Kamehameha Highway. In this vicinity,
Kamehameha Highway is a two-lane road that serves as the only
route between the project environs and other communities on 0Oahu.

Waikane Valley Road, an existing dirt road intersecting
Kamehameha Highway near the southeast corner of the project site,
provides access to kuleanas within the project site and to other
properties mauka of the site. This dirt road is narrow and in
poor condition due to soil erosion caused by frequent rain
experienced in Waikane. Much of the storm runoff from areas
adjacent to the road flows within and across the dirt road.

PROPOSED ROAD IMPROVEMENTS

Onsite

Access to the golf course and clubhouse will be via the existing
Waikane Valley Road (the existing dirt road extending from
Kamehameha Highway). Approximately 1,400 feet from the. entrance,
a new road alignment is proposed for the entry road to the
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clubhouse. The total length of this road will be approximately
3,000 linear feet (Figure 2). The road will have a paved
asphaltic concrete finish approximately 24 feet.

a second road will be provided to furnish access to properties
mauka of the project site presently using the existing dirt road
(Waikane Valley Road) traversing the site. This road will be a
3,800-foot extension of Haupoa Road, an existing public road
intersecting Kamehameha Highway near the northern limits of the
proposed golf course development. The road will be designed to
conform to City and county of Honolulu standards for public
roads.

Intersection

Analysis of the intersection of Waikane valley Road at Kamehameha
Highway was conducted by Pacific planning and Engineering, Inc.
censtruction of an exclusive left turn storage lane along
Kamehameha Highway at Waikane Valley Road was recommended. Refer
to the Traffic Impact Assessment Report (February 1988) for more
information.
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INTRODUCTION

The proposed golf course complex is located in Waikane valley,
Koolaupoko District, Oahu, Hawaii. The project site occupies
over 500 acres and lies approximately 3.5 miles north of Kahaluu
(see Figure 1). It is bordered on the north by the Puu Ohulehule-
Puu Pueo Ridge, on the south by a low ridge of the Waiahole
Agricultural Park, on the east by Kamehameha Highway, with its
western (mauka) boundary cutting the 200- to 250-foot contours.

The objective of this report is to present the necessary facili-
ties planning and preliminary engineering documentation for
wastewvater infrastructure for the proposed Waikane Golf Course.
Specifically, this report addresses the following:

1. Background information on the proposed project
2. Wastewater flows

3. Proposed infrastructure alternatives

4. Impacts and mitigation

PROJECT BACKGROUND

Proposed Project

The proposed Waikane Golf Course will consist of a 27-hole golf
course, a driving range, maintenance building, and a clubhouse
complex. Several small ponds and landscaping features will be
included to function as water storage and/or storm runoff abate-
ment facilities.

The golf course will be positioned within the southern portion of
the property and west of the wetlands fronting Kamehameha High-
way.

The clubhouse will be situated in the central portion of the golf
course at the 135- to 150-foot elevation, with the driving range
situated west (mauka) of the clubhouse complex.
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The maintenance building will be located in the lower portion of
the golf course (50- to 60-foot elevation), west (mauka) of the
wetlands.

Topographic Features

The elevation of the project site ranges from about 10 feet above
mean sea level fronting Kamehameha Highway to 250 feet along the
western boundary. The terrain is extremely hilly along the
northern boundary, with slopes in excess of 30 percent over most
of the area.

A swamplike low area, classified as "wetlands" by the U.S. Army
Corps of Engineers is situated on the eastern portion of the
property.

Wwaikane Stream traverses the property and discharges into Kaneohe
Bay. Waikane Stream has a drainage basin of 1,800 acres and a
perennial mean discharge of 8.3 cfs (measured by a gauge station
at the 75-foot elevation).

The southern portion of the site has numerous ridges and rela-
tively small plateaus.

Climate

The median annual rainfall ranges from 65 inches in the. lower
edges of the property to 79 inches in the western (mauka) bound-
ary. Rainfall increases to approximately 200 inches at the head
of the Waikane watershed, the crest of the Koolau Range. Sea-
sonal variation in rainfall is typified by the wet winter months
and the generally dry summer months.

The temperature is generally mild and uniform. Data indicate
that February is normally the coolest month, with a mean annual
temperature of 68 degrees F, while September is generally the
hottest month, averaging 80 degrees F.
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The prevailing north-northeast tradewinds generally make for a
comfortable environment, even during periods of high relative

humidity.

1.and Use and Zoning Designation

The majority of the property is presently designated Agricultural
by the State Land Use Commission. A small portion of the prop-
erty (Tax Map Key:4-8-14:4) is designated Conservation. All of
the proposed activities will take place within the lands desig-

nated Agricultural.

The majority of the land is zoned Ag-2, with a smaller portion
(Tax Map Key:4-8-14:4) zoned Preservation (P-1).

EXISTING WASTEWATER FACILITIES

The proposed golf course is located in the Waikane-Hakipuu
planning area, as designated by the Facility Planning Process
(step 1) of the U.S. Environmental Protection Agency’s Construc-
tion Grants Program.

As of 1977, there were 125 houses in the entire Waikane-Hakipuu
area. Generally, the houses are widely scattered on large lots.
Cesspools are presently used for the disposal of wastewater.

The 1980 Facility Plan by R.M. Towill recommended the continued
application of cesspools for wastewater disposal. The factors
justifying this approach are--

1. Low population density;
2. Low cost per home; and

3. Low population growth projections.

PROJECTED WASTEWATER FLOWS

Wastewater flows from the golf course are anticipated to be
primarily generated from clubhouse activities. These activities
jnclude meal preparation and other related activities; personal
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hygiene, including toilet, lavatory, and showers; and a laundry
area for washing towels. A small portion of the wastewater flow
will be generated from the employee restrooms and service sinks
in the maintenance building, o

The estimated average wastewater design flow is 20,000 gpd, based
on calculations for water use. Wastewater generated from the

golf course activities will be of typical domestic composition.

PROPOSED WASTEWATER INFRASTRUCTURE

This section will address three major components of the waste-

water infrastructure related to the proposed Waikane Golf Course:
(1) the wastewater collection system; (2) treatment alternatives;
and (3) effluent disposal. Wastewater infrastructure will exclu-
sively serve the Waikane Golf Course development. No other areas
are planned to be serviced by this wastewater treatment facility.

Coliection System

The proposed wastewater collection system is presented on Fig-
ure 2. The collection system is located along the proposed
roadways, as shown, for ease in construction and maintenance.

A gravity sewer will convey wastewater to the wastewater treat-
ment facility site from a sewer manhole at the intersection of
the golf course access road and the wastewater treatment facility
access road. The sewer manhole will receive wastewater flows
from two sources: (1) a gravity sewer from the clubhouse, and

(2) a force main from the maintenance building site. Due to site
topography, the maintenance building requires a small pumping
station for wastewater transport.

Treatment Alternatives

Two alternatives are considered for treatment of wastewater
generated at the proposed golf course: stabilization ponds and
mechanical methods. A typical flow diagram of the two alterna-
tives is shown on Figqure 3.
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Alternative 1 = Stabilization Ponds

Facultative ponds are the most common type of stabilization
pond and the easiest to maintain. A pond depth of 6 feet is
typical, providing aerobic stabilization in the upper layer,
anaerobic fermentation in the lower layer, and sludge
storage. Mechanical aeration is generally not required due
to surface reaeration by winds and oxygen production by
photosynthetic algae. However, aerating the headworks is
recommended as an odor control measure. Pond effluent is
normally filtered for additional removal of algae and

suspended solids and disinfected by chlorination.

Based on a projected wastewater flow rate of 20,000 gpd, a
total of 30,000 square feet of pond surface area is
required. Thus, two ponds operating in series will require
15,000 square feet each. Berms 10 feet wide, encircling the
ponds, provide sufficient access for mowing machines and
vehicles used for maintenance. Berm walls normally provide
2-foot freeboard above the maximum liguid level to prevent
overtopping. Wall slopes of 4 horizontal to 1 vertical on
the inside face and 3 horizontal to 1 vertical on the
outside should be incorporated in the pond construction.

The entire wastewater treatment facility would require about
80,000 square feet of fenced area to accommodate the ponds,
berms, perimeter and access roads, office/storage.building,
filter, chlorination facilities, pumps, piping, and appur-
tenances.

Alternative 2 - Mechanical Methods

The sequencing batch reactor (SBR) is a fill-and-draw,
nonsteady state activated sludge process. Bach SBR, operat-
ing in batch treatment mode, provides equalization, aera-
tion, and clarification in a timed sequence. Thus, exten-—
sive piping and multiple tanks for these processes are nhot
required. Two SBRS operating alternately are required. The
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SBR concept is generally favored where the quantity of
wastewater flows is highly variable.

In addition to the SBRs, the following will also be
required: headworks with manual bar screen, filtration unit,
chlorination facilities, access road, office/storage build-
ing, pumps, piping, and appurtenances. A total fenced area
of 50,000 square feet should be sufficient for this waste-
water treatment facility alternative.

Tt is desirable to exclude solids treatment, stabilization,
and dewatering facilities from the wastewater treatment
facility due to space 1imitations and possible odor prob-
jems. Currently, the City and county of Honolulu will
accept waste activated sludge (WAS) from private wastewater
treatment facilities free of charge. The owner must arrange
and finance pumping of the WAS to one of four WAS disposal
Jocations on the island. Disposal of WAS at the approved
locaticons (Kalihi, Pearl City, Waianae, and Ewa Beach)
requires a permit from the Division of Wastewater Manage-
ment.

Waste activated sludge will be stored in a holding tank
prior to transport to the City and County for treatment.
The holding tank will be aerated toc maintain aerobic condi-
tions, thus reducing odors. Based on typical domestic
wastewater conditions, approximately 600 gpd of waste
activated sludge is expected. The holding tank will be
pumped one to two times a week by tanker truck to transport
waste activated sludge for treatment.

Selection of Treatment Alternative

The use of stabilization ponds for wastewater treatment is
favorable due to the relative technical simplicity in operation
and maintenance compared to mechanical treatment methods.
However, a major disadvantagé of this form of treatment is the
requirement of large areas of flat land. The absence of avail-
able flat land within the project site--particularly within the




WWTP site (see Figure 4)--makes stabilization ponds an unfavor-
able alternative. The proposed method of wastewater treatment is
by sequencing batch reactor.

Effluent Disposal

Treated effluent will be pumped to a golf course pond located
across the clubhouse access road northeast of the wastewater
treatment facility site. Effluent in the pond will be diluted
with nonpotable water from the main irrigation pond and used to
irrigate portions of the golf course makai of the Board of Water
Supply’s no-pass line (see Figure 2). Approximately 2 percent of
daily irrigation water requirement can be supplied by wastewater
effluent.

Effluent storage in the golf course pond would also provide
additional treatment due to disinfection by ultraviolet radiation
from the sun.

IMPACTS AND MITIGATION

Short-Term Impacts and Mitigation

Short-term impacts would be construction related and may include
dust, noise, and traffic disruption along Kamehameha Highway.
Traffic would be affected primarily by trucks and heavy equipment
entering and leaving the wastewater treatment facility site,
while dust and noise would occur from construction activities.
These impacts can be mitigated by implementing a watering program
for dust control, regulating the hours of construction to mini-
mize the impact of noise on adjacent neighbors, and scheduling
construction traffic during off-peak hours.

Long-Term Impacts and Mitigation

Irrigation of portions of the golf course with treated effluent
will reduce the demand for irrigation water from nonpotable
onsite wells.

10

)

1

[

(I

|

€

.

t

.



]

L.

T R

}

i 4 b

SCALE IN FEET

PROPERTY LINE

FIGURE 4

WASTEWATER TREATMENT
FACILITY (WWTF) SITE

- e e e e



Possible negative impacts due to the wastewater treatment and
disposal plan are-=~

1. odors generated from the wastewater treatment facility
and effluent storage pond;

2. Noise from equipment at the wastewater treatment
facility:; and

3. visual impacts due to the location of the wastewater
treatment facility on the golf course grounds.

With proper operation, objectionable odors should not be gener—
ated from the wastewatex treatment facility or effluent storage
pond. Maintenance of aerobic conditions will minimize odor
generation; thus, portions of the facility prone to septic
conditions (i.e., headworks, WAS holding tank) will be aerated
for odor control. The exclusion of solids treatment units is
another odor control measure.

Pumps and blowers are the primary noise-generating equipment at
the wastewater treatment facility requiring noise abatement.
Enclosures for pumps and locating blowers within the blower room
of the control building will reduce the impact of operating

noises.

Landscaping around the wastewater trreatment facility perimetér'
fence will reduce the visual impact of the facility on the golf

course users.
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INTRODUCTION

The proposed golf course complex is located in Waikane Valley,
Koolaupoko District, Oahu, Hawaii. The project site occupies
over 500 acres and lies approximately 3.5 miles north of Kahaluu

(see Figure 1). It is bordered on the north by the Puu Ohulehule-

Puu Pueo Ridge, on the south by a low ridge of the Waiahole
Agricultural Park, on the east by Kamehameha Highway, with its
western (mauka) boundary cutting the 200- to 250-foot contours.

The objective of this report is to present the necessary facili-
ties planning and preliminary engineering documentation for the
proposed potable and nonpotable water infrastructure to accommo-
date domestic and irrigation water needs of the proposed Waikane
Golf Course. Specifically, this report addresses the following:

1. Background information on the proposed project
2. Existing water supply infrastructure
3. Projected water requirements

4. Proposed water systenm

PROJECT BACKGROUND

Proposed Proiject

The proposed Waikane Golf Course will consist of a 27-hole golf

course, a driving range, maintenance building, and a clubhouse.

Several small ponds and landscaping features will be included to
function as water storage and/or storm runoff abatement facili-

ties.

The golf course will be positioned within the southern portion of
the property and west of the wetlands fronting Kamehameha High-
way.

The clubhouse will be situated in the central portion of the golf
course at the 135~ to 150-foot elevation, with the driving range
situated west (mauka) of the clubhouse complex.

hmerare oL 1o - - B B
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The maintenance building will be located in the lower portion of
the golf course (50- to 60-foot elevation), west (mauka) of the
wetlands.

Topographic Features

The elevation of the project site ranges from about 10 feet above
mean sea level fronting Kamehameha Highway to 250 feet in the
western portion. The terrain is extremely hilly along the
northern boundary, with slopes in excess of 30 percent over most
of the area.

A swamplike low area, classified as "wetlands" by the U.S. Army
Corps of Engineers, is situated on the eastern portion of the
property.

Waikane Stream traverses the property and discharges into Kaneche
Bay. Waikane Stream has a drainage basin of 1,800 acres and a
perennial mean discharge of 8.3 cfs (measured by a gauge station
at the 75-foot elevation).

The southern portion of the site has numerous ridges and rela-
tively small plateaus.

Climate

The median annual rainfall ranges from 65 inches in the lower
edges of the property to 79 inches in the western (mauka) bound-
ary. Rainfall increases to approximately 200 inches at the head
of the Waikane watershed, the crest of the Koolau Range. Sea-
sonal variation in rainfall is typified by the wet winter months
and the generally dry summer months.

The temperature is generally mild and uniform. Data indicate
that February is normally the coolest month, with a mean annual
temperature of 68 degrees F, while September is generally the
hottest month, averaging 80 degrees F.




The prevailing north-northeast tradewinds generally make for a
comfortable environment, even during periods of high relative

humidity.

Land Use and_Zoning Designation

The majority of the property is presently designated Agricultural
by the State Land Use Commission. A small portion of the prop-
erty (Tax Map Key:4-8-14:4) is designated Conservation. All of
the proposed activities will take place within the lands desig-

nated Agricultural.

The majority of the land is zoned Ag-2, with a smaller portion
(Tax Map Key:4—-8-14:4) zoned Preservation (P-1).

EXISTING INFRASTRUCTURE

The Board of Water Supply’s (BWS) Windward Low Service System
services the lower portions of Windward Oahu from Punaluu to
Makapuu. Sources of water in the vicinity of the project site
are Waihee Well I, Waihee Tunnel, and Waihee Inclined Wells. The
estimated sustainable yield from these three sources is 5 to

8 million gallons per day (MGD). The storage facility located
closest to the project site is Waihee 265 Reservoir, with a

1.0 MG capacity. Waihee 265 services portions of Waihee,
Kaalaea, Waiahole, and Waikane through a 12-inch distribution
main along Kamehameha Highway. Currently, the kuleanas makai of
the golf course along Waikane Valley Road are serviced by private
water lines tapping off the BWS system (see Figure 2).

PROJECTED WATER DEMAND

The projected water demand for the golf course site is based on
the BWS Water System Standaxrds (1985) and on the book, Wastewater
Engineering: Treatment, Disposal, Reuse (1979).

A domestic water demand of 25,000 gallons per day (gpd) is
estimated, based on typical domestic requirements for the
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maintenance building and clubhouse and on actual water usage for
the kuleanas (Roberts family) and church along Waikane Valley
Road.

Specifically, domestic water demand is based on the following
projections:

GPD
150-seat restaurant @ 40 gpd/seat = 6,000
450 golfers (peak day) € 10 gpd/person = 4,500
60 employees (peak day) € 20 gpd/person = 1,200
250 showers (peak day) @& 25 gal/shower = 6,250
2 washing machines @ 500 gpd/machine = 1,000

7 residential lots

and church#* @ 750 gpd = 6,000
24,950
Say 25,000

* Existing water users.

A water demand of 1.0 MGD is estimated for golf course irrigation
of approximately 150 acres. Irrigated areas include greens,
tees, fairways, and roughs; driving range; clubhouse landscaping;
and plant nursery. A typical golf course irrigation rate of

1.5 inches per week is assumed. Nonpotable water from three
onsite wells will supplement rainfall to meet the irrigation
requirement. |

The projected water demand for fire protection is 2,000 gallons
per minute (gpm) over a two-hour duration for the clubhouse and
maintenance building. This demand is based on the Water System
standards’ fire flow rate for schools, small shopping centers,
neighborhood businesses, and hotels.

PROPOSED DEVELOPMENT

The proposed water supply plan is separated into two distinct
systems outlined below.
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1. Potable Water System. Includes domestic supply to the
clubhouse; domestic supply and fire protection for the
maintenance building; and domestic supply and fire
protection for the kuleanas (Roberts family) and church
along Waikane Valley Road.

2. Nonpotable Water System. Includes fire protection for
the clubhouse and irrigation.

Potable Water System

The proposed potable water system will tap off the 12-inch BWS
water line along Kamehameha Highway at Waikane Valley Road (see
Figure 3). A new water line will be located along Waikane Valley
Road to the clubhouse site. The water line will be public from
Kamehameha Highway to the clubhouse meter and private beyond.
The water line will also serve the Roberts family and church

on the southern side of Waikane Valley Road. Eight individual
water meters will be located off of Waikane Valley Road for hook
up to private water service laterals. Fire protection for the
kuleanas and church will be provided by two fire hydrants spaced
350 feet apart on Waikane Valley Road.

Two parallel water lines will tap off the new water line and will
be located within the maintenance building access road. The
first line, sized to meet fire protection demands, will lead to a
fire hydrant near the maintenance building. A second water line
will be sized to meet the domestic needs of the maintenance
building. A water meter will be installed on the maintenance
building domestic line and a detector check meter will be
installed on the fire line.

The proposed potable water system is shown on Figure 3. The new
water line will be public from Kamehameha Highway to the club-

house water meter and private beyond.

Nonpotable Water System

Drilling of three onsite wells is required for the nonpotable
water system. The proposed wells, located between the 100~ and
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220-foot elevation at the mauka end of the site, are expected to

deliver 0.15 MGD per well. The wells will pump to a 0.30 million

gallon (MG) glass—-lined steel reservoir at elevation 220+. A
reservoir of this size is of sufficient capacity to meet the
clubhouse fire flow requirement.

A gravity line from the reservoir will be sized to provide the
necessary fire flow and water pressure to the clubhouse. The
line will also supply water to an irrigation storage pond north
of the clubhouse. Pond capacity will be about 3 MG, providing a
minimum of three days’ storage for irrigation.

POTENTIAL IMPACTS AND MITIGATION

Positive impacts resulting from the proposed water supply systenm
are~-

1. Fire protection provisions for the existing church and
kuleanas (Roberts family) along Waikane Valley Road:

2. Individual water meters for the existing church and.
kuleanas (Roberts family) along Waikane Valley Road;
and

3. Conservation of potable water supplies by using non-
potable .sources for golf course irrigation.

Possible negative impacts resulting from the proposed water
supply system are--

1. Short-term construction impacts along Waikane Valley
Road and Kamehameha Highway during installation of the
new water lines;

2. Increased burden on Waihee reservoir and distribution
system due to approximately 20,000 gpd estimated for
golf course domestic requirements;

NSV - STPRT CTIRETIPPIRLI b




Significant decreases in stream flow due to drilling
three nonpotable source wells are possible but not
foreseen. The wells will be located to minimize loss
of groundwater to Waikane Stream by capturing a portion
of groundwater lost to the wetlands. Refer to the
report, '"Proposed Groundwater Development, Lower
Waikane Valley, Oahu," by John F. Mink (March 1988} for
more information. Should significant decreases in
stream flow be detected through monitoring programs,
use of the wells for irrigation water will cease and
other alternatives will be considered.
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Proposed Groundwater Development Lower Waikane Valley, Oahu
Graoundwater Occurrence and Streamflaw

Gealoqgy and Hydrology

Waikane Valley lies entirely within the dike complex of
the Koolau rift zone. In the dike comple» intrusive rocks
comprise more than 10 percent of the total rock mass.
Intrusives are virtually impermeable compared to normal
lavas, and therefore the hydrologic environment of the dike
complex is unfavorable for the accumulation and movement of
groundwater. The aquifer compartments between dikes are small
and poorly connected. In fact, subsurface conditions are so
poor as to have discouraged attempts at groundwater
development for municipal and other purposes requiring
producing units of several hundred gallons per minute or
more.

Waikane Stream courses through the heart of the Koplau
dike complex. Its low flows are sustained by seepage of
groundwater from overflowing dike compartments, but it also
frequently discharges direct surface runoff due to
appreciable rain showers, especially from the high rainfall
area in its headwaters, and general storms. The most
voluminous springs in the drainage basin emerge above an
elevation of 800 feet, but since 1916 these discharges, which
average 5.5 mgd. have been diverted by the Waiahole Tunnel
System and never reach the lower valley. All of the
aroundwater that now accumulates in the stream originates

below an elevation of 800 feet.
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Stream Flow

The U.S. Geological Survey has had a continuous stream
flow recorder at elevation 75 feet on Waikane Stream since
1959, providing nearly 30 years of record. The gage location
is shown on the attached map. It is 1.7 miles inland of the
coast and drains an area of 2.22 square miles, but the most
productive portion of the drainage area is intercepted by the
Wai ahole Tunnel System.

Average flow at the gage (USGS 294900) has been S.37 mgd
and the median 2.59 mgd. The lowest daily flow has been 0.71
mgd, recorded during September and October in a number of
years, but the longest run of flows near the minimum took
place in the Fall of 1984 at the height of the four year
drought which started in 1983. During September-October of
1984 record lows in many streams and collection tunnels were
set throughout the State. Normal base flow of Waikane is
about twice the recorded minimum, or approximately 1.5 mgd.

In 19539 during a dry period miscellaneous stream
measurements were made by the U.S. Geological Survey on
October 19 at a number of sites on Waikane. Where the
recording gage is now located the flow was 1.23 mgd. Upstream
1000 feet at elevation about 80 feet flow was 0,87 mgd,
indicating an increase in groundwater seepage of 0.J&6 mgd
over this distance. A perennial spring, Ulawini on the left
bank, occurs in this reach. A further 3000 feet upstream at
elevation about 150 feet the flow was 0.42 mgd, suggesting a

lower unit rate of discharge in this reach, and still another
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700 feet further at elevation 200 feet the flow was 0.39 mgd.
Thus over a length af 4700 feet and an elevation range of 125
feet, about two thirds of the groundwater seepage measured at
the gage site originates.

On the same day, 1.38 mgd was measured 1500 feet
downstream of the gage site, a gain of only 0.15 mgd. In the
lower reach of the valley a blanket of compacted alluvium
impedes upward seepage from the dike aquifers. Groundwater
discﬁarge, instead of draining to the stream channel, is
diffused over an area of alluvial lowland. The marshy
conditions at the mouth of the valley result from this
conjugation of diffuse seepage and alluvium.

Broundwater seepage is most productive in the vicinity
and for several thousand feet upstream of the gaging station.
At too high elevations in the pertion of the valley still
within the drainage area of the gage the groundwater level is
not high enough to yield substantial overflow from dike
aquifers, while downstream of the gage ocutflow is impedéd by
a blanket of alluvium. Before the diversions at the head of
the valley started three fourths of a century ago, base flaw
of the stream in the lower valley was five times what it is
today. The lost groundwater now drains to Waikane 1 and

Waijlkane 2 collecticn tunnels of the Waiahole System.
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Froposed Wells

Three wells are proposed to supply water for gol £ course
operations. Locations of the wells are shawn an the attached
JEET'They are numbered in order of drilling as follows: no. 2
is on the soguth, na. 1 in the middle, and no. 3 on the north,
nearest Waikane Stream. Well 2 at elevation 220 feet is on
the ridge north of a short stream having a very small
perennial flow. The U.S. Geolagical Survey measured a flow of
0.0463 mgd on October 19, 1959, about 3500 feet downstream of
the proposed well. Upstream the perennial flaw probably is
very small and may not be measureable. Site 2 lies 2500 feet
from Waikane Stream.

The first well to be drilled is at elevatian 200 feet on
the ridge just north of a-dry gulch lying between it and
Well 2. The site is 2000 feet from Waikane Stream. The last
well scheduled for drilling is on a low bluff 7350 fest from
Wai kane at elevation 100 feet.

The wells will be drilled in the dike complex with the
objective of extracting several hundred gpm per well from an
unfavorable hydrogeologic environment. High drawdowns and low
specific capacities are anticipated. No wells have been

drilled within two miles of lower Waikane. The nearest

drilled well in the dike complex is in Kaala=a at an

elevation of 19 feet near the mouth of the valley. The test
yield was 20 gpm with a drawdown of 27 feet. Further to the
south several dike complex wells in Ahuimanu were tested at

150 to 300 gpm with dr awdowns to 140 feet. This is the target

s M b



for the Waikane wells, yet because of the complexity of the

subsurface each drilling is an exploratory venture.

Relationship Between Well Production and Waikane Stream Flow

The low flow of streams in the Waikane drainage consists
of gra;:;water which drains from saturated dike compartments.
Not all of the groundwater is captured by Waikane Stream; a
portion moves as underflow toward the coast and surfaces as
diffuse discharge at low elevations, creating the wetlands in
the lower reach of the valley. Waikane acts as a drain
because the dikes trend to the northwest, about perpendicular
to the stream channel, and many small aquifer compartments
are cut by the stream. lIn the lower valley, below an
elevation of about 840 feet, a cover of poorly permeable
alluvium inhibits free drainage of the agquifers and is
responsible for artesiam conditions.

Virtually all of the groundwater ultimately escapes
either to the stream or to the wetlands near the coast. A
small gquantity may seep into the alluvial cover on the sea
bottom just off the coast. Consequently any groundwater
removed by wells will diminish outflow either to streams or
the wetlands. The prupcséd wells were located to minimize
loss of groundwater to Waikane Stream by capturing a portion
of groundwater lost to the wetlands. The marshes are
sustained both by diffuse groundwater seepage and runoff from
ctreams. The loss of a porticn of the diffuse czepage might

not significantly affect the wetlands because runoff is
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appreciable.

The wells lie on a line striking south of the Waikane
gaging station, dawnstream of the maximum seepage rate into
the stream channel. About two thirds of the low flow at the
gage is accumulation of seepages.entering the channel over
several thousand feet upstream. Because the wells are seaward
ot this channel reach and groundwater drainage to Waikane is
northwesterly, parallel to the dike trend of approximately
35 degrees NW, production from the wells should not seriously
diminish flow at the gage station.

Whether or not Waikane Stream will be affected by well
pumpage will not be quickly or easily determinable.
Fortunately a reliable record of flow exists for the U.S.
Geological Survey gaging station. statistically significant
deviation from the long term base flow record will indicate
what effect, if any, pumping has on the stream. During
pumping tests ¢low behavior at the gage will be closely
ezamined to ascertain whether a short term stream—well
conne: tion is detectable.

The minor streams in the area, such as the one ad jacent
to Well 2, are weakly perennial at best. There are no
continuous records for them; in fact, a single stream
measurement. is all that could be found. Never thel ess, before
and during the pump tests these streams will be observed to
establ ish whether thase that may contain seep&age are

atfected.
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1.0 BACKGROUND

1.1 THE PROPOSED PROJECT

The Waikane Development Company, 4a division of Pan-Pacific
Development, Inc. plans to develop approximately 505 acres of
property im the Koolaupoko District, on Oahu’s Windward coast.
The land is in Waikane Valley, mauka of Kamehameha Highway.

The companies propose to create a 27-hole golf course. A
clubhouse and driving range will also be built on the property.
The clubhouse complex will include a swimming pool and about four
tennis courts. No residential development is proposed.

Construction of the golf course and infrastructure is
expected to take about 21 months. Within the same period,
construction of the c;ubhouse should take about 10 months.

The proposed golf course will be used partly by a club. It
will also be open for public play. While some of the members and

their guests might be residents of the Windward area, most mem-
bers and other golfers will come to the club from Honolulu.

1.2 SCOPR OF THIS REPORT
The following sections provide information on:
o the history of the region and the area immediately
surrounding the proposed development;

o existing socio-economic conditions;

o forces for change in the region apart from the project;
and

o] the socio-economic impacts that may be expected with the
project, and possible mitigations of such impacts.
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2.0 DESCRIPTION OF STUDY AREA

The property lies in the historic ahupuaa of Waikane, within
the boundaries of the City and County’s EKahaluu Neighborhood
Board (No. 29). The Neighborhood Board area includes the more
populous areas of Kahaluu and Ahuimanu to the south, and several
areas to the north —-- Waihee, Kaalaea, Waiahole, Waikane, Haki-
puu, and Eualoa =-- with smaller populations and a more rural

appearance.,

Eahaluu lies within the Kocolaupoko District of Oahu; immed-
iately to the north of the Kahaluu Neighborhood Board area is the
Koolauloa District. These districts, stretching from the south-
east point to the northern tip of Oahu, include both rural areas
and population centers. For present purposes, they are unwieldy,
and will only be discussed in describing the historical back-

ground of the area.

Figure 1 shows the project site in relation to the island of
Oahu and its major districts. It also shows the Koolauloa
Neighborhood Board area, which includes nearly all the Koolauloa
District. Figure 2 shows the Kahaluu and Kaneohe Neighborhood
Board areas, and the Census Designated Places within themn.
Figure 3 identifies the ahupuaa's of the Kaneoche Bay Region.

The areas considered in this report as of special concern
are:

(1) Waikane valley and the adjacent ahupuasa’'s, Waiahole and
Hakipuu.

(2) The 1lands included in Block Group 8 of Census Tract
103.03 in 1980. (This Block Group is the census area
most closely corresponding to (1). It covers Kualoa,
Hakipuu, Waikane, Waiahole, and areas to the south
within the Waiahole Forest Reserve.)

(3) The Kahaluu Neighborhood Board area.

Some discussion of the entire island of Qahu is useful
since changes in the Windward region have been part of islandwide
developments. (Quantitative data about Oahu are usually gathered
for the City and County of Honolulu, which includes Oahu and
little else.) Also, for comparative purposes, it is helpful to
view the Eahaluu Neighborhood Board area in relation to the
adjacent Neighborhood Board areas, the more urbanized area of
Kaneohe (Neighborhood Board No. 30) and the rural Koolauloca
Neighborhood Board (No. 28).

To avoid confusion, the words "district" and "neighborhood"
are used here only in limited senses. "District”" is used for the
major parts of Oahu, such as Koolaupoko and Koolauloa (usually
identical with Census Divisions). "Neighborhood" will be used in
discussing Neighborhood Board areas.
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2.1 OENERAL CHARACTER OF STUDY AREA

2.1.1 Physical Character and Land Uses

Kahaluu, at the southern part of the study area, is the most
populated community in Neighborhood Board Area No. 29. However,
it has no central business core, ©OT “downtown." Rather, it is a
collection of subdivisions, small farms, open space, and
scattered small businesses. Consequently, Kahaluu residents
themselves have differed on whether to characterize the area as
“suburban" or "agricultural” (see Section 2.3.5}.

Within the Neighborhood Board area, the only site that
combines relatively dense residential land use and commercial
activity is in Ahuimanu, where subdivisions and a small shopping
center exist. That zone is at the far southern end of the area,
about 4.5 miles from the project site. Kahaluu is home to
several nurseries, but no large-scale commercial or jndustrial

gites.

Along Kamehameha Highway at the northern end of Kahaluu, the

area has a suburban, residential character. Moving northward,
the highway makes gseveral sharp turns into Waiahole, where the
character of the surrounding land becomes abruptly rural -- and

remains so through much of Waikane and Hakipuu to Kualoa Regional
Park.

Waiahole Valley above the highway is a lush, expansive, and
lightly populated region combining truck farms, nurseries, rural

residential properties, and open space. The smaller part of
Waiahole below the highway has a few farms and residences, but
also a great deal of open space. Most or all of the legal

residents below the highway are month-to-month lessees of McCand-
less family heirs, who also once owned the mauka agricultural
land until the State purchased it in the 1970's as a result of
the Waiahole-Waikane "struggle" (see Section 2.2.2).

This character and tenancy pattern makai of the highway
continues 1into Waikane, the next community, until the Waikane
Congregational Church. Beyond the church, land on the highway and
two short entry roads is zoned Residential. Most of those lots
are small. On one of the larger lots, papayas are cultivated.

Most of the Waikane land immediately bordering the highway
on the mauka side is vacant. However, Waikane Valley Road -- now
a dirt lane -- leads to a emall church and several rural homes.
About five of the homes are on a kuleana owned by the extended
family which occupies these particular homes {(as well as a few
family members living elsewhere). A few of these kuleana resi-
dents raise a limited number of pigs, Dbut do not otherwise farm
the land. The family also has another parcel of about three acres
in the back of the valley (about 75 yards above the Waikane
Development Co. mauka boundary), and this is used for a prawn
farm.
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This kuleana is surrounded by the 505-acre project site. The

project site occupies much of the central part of Waikane
Valley. There are now four occupied houses on the land, and
several small truck farm operations. These will be more fully

described in Section 4.2, dealing with "Displacement/Relocation
of Existing Uses.”

Above the project site, at the back of Waikane Valley, are
two Jlarge parcels zoned Agriculture and Preservation. Current
uses are limited to farming and forest preservation. A 187T-acre
parcel includes an area used during World War II for military
training. When the lease expired in 1976, much scrap, including
some unexploded shells, was removed {(Morse, 1984). It is likely
that live rounds of ammunition remain, so the Department of the
Navy is proceedind with plans to acquire the property. {(The
Honolulu City Council, however, has urged the Government to seek
another solution to the problem (Resolution 88-292).)

At the northern end of Waikane, bordering the project site,
Haupoa Road extends about 1,000 feet to a dead end. Bordering
this lane are a few Agriculture-zoned lots. Two are vacant; one
contains a small flower nursery; one has a stable as well as a
house; and the other three have homes.

Past Waikane @ are the ashupuaa of Hakipuu and Eualoa. Much
of Hakipuu’s upland area is pasturage. Along Hakipuu Stream are
farms, including an experimental aquaculture venture run by the
University of Hawaii.

Hakipuu and Kualoa include some land zoned Country and used
as residences. The major uses of land in these sections are
ranching and recreation. Eualoa Ranch holds extensive agri-
cultural lands in Hakipuu and Kualoa, as well as Molii fishpond,
which is still used for raising mullet. Recreational activities
are found on Kualoa Ranch -- visitors are brought from Waikiki to
enjoy various outdoor activities -- and at Kualoa Regional Park.

2.1.2 Socio-Economic Character of Waihaole-Waikane Po ulation

Subsequent sections will provide detailed U.S. Census
information on the Eahaluu Neighborhood Board area and on the
Census "Block Group" containing Waiahole and Waikane, plus other
rural communities. However, no separate Census information
exists for Waiahole-Waikane alone.

The following approximate descriptions were provided by Mr.
David Chinen, president of the Waiahole-Waikane Community

Association. (NOTE: The Waiahole-Waikane Community Agsociation
was formed in response to the vstruggle” in the 1870’s against
potential evictions from the former MeCandless lands. Its

membership is comprised primarily of these current or former
tenants, and thus does not include Hakipuu and some of the
Waikane fee-simple families below the highway).

According to estimates provided by Mr. Chinen {personal
communication, October 13, 1988):



o There are now about 100 households in the Waiahole-
Waikane area, with the great majority of these located in
Waiahole. About 80 are Community Association members.
Households average five to six persons each.

o Roughly 25 percent operate family farms. About 90
percent of these work the farm full-time, while the rest
do some subsistence farming to supplement incomes from
other jobs or retirement benefits.

o Most aof the outside jobs are blue-collar and/or
governmental imn nature -- skilled trades, firemen, police
officers, etc.

o Perhaps 15 percent of the adults are unemployed; these
are primarily young people.

o The great majority of families are of low to moderate
income. About a third receive some form of welfare.

o A substantial number of householders are retired or
approaching retirement. Many of these share their homes
with grown children and grandchildren.

o The population is ethnically mixed, with many Filipinos
and part-Hawaiians.

2.1.3 Economic Activities in Waiashole-Waikane Area

Farming is the primary activity, although most farms are
small and are worked primarily by a husband and wife with some
help from other family members during heavy seasons. Some farms
may employ one or two non-family workers, although these are
often part-time or seasonal.

Other employment in the area is minimal. Waiahole
Elementary School has a staff of 18 full-time and 10 part-time
employees (personal communication, Ray Sugai, Principal, Octo-
ber 13, 1988). The Waiahole Water Co., owned by Oahu Sugar Co.,
enploys a few people to work on the water system in the back of
the valley. There are several fruitstands on the highway, as
well as a small family-run general atore and several churches.

In the nearby Hakipuu-Kualoa aresa, Kualoa Ranch employs 57
people. The ranch raises 600 to 800 head of cattle (personal

‘communication, Laurel Mahoney, Corporate Secretary, Eualoa Ranch,

October 14, 1988). The ranch raises exotic plants, and exports

plants valued at $15,000 or more each month. In recent years,
its owners have explored ways to generate additional income
through recreational activities such as dune cycle rides. Also

in Hakipuu, the Coral Kingdom gift store complex was a favorite
tour bus stop until it burned down in a recent fire; it is now

being rebuilt.
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2.2 HISTORIC FORCES AFFECTING THE STUDY AREA

2,2.1 Changing Land Uses

Much of Windward Oahu is highly suited for agriculture, but
not for any single use over the whole area. With rich soil,
abundant streams and regular rainfall, the valley bottoms and
coastal 1lands on Kaneohe Bay, from Waikane to Kaneohe, once
constituted “the most extensive wet-taro area on Oahu" (Handy and
Handy, 1972, p. 272).

The district’s history in the last century has been marked
by successive attempts to adapt much of this complex landscape to
one purpose or another (sugar, rice, then pineapple cultivation,
then residential development). Those attempts have left a complex
land use pattern. Residential areas, farms, nurseries, and a
ranch are all now found near the project site.

In the late nineteenth century, taro was largely replaced as
a primary crop. Kualoa Plantation, with the first mill on Oahu,
planted land from Hakipuu north to Kaaawa in sugar. Its opera-
tions ended in 1871. Sugar plantations in Kaneohe and Heeia were
more successful, but the uneven terrain made large-scale opera-
tions difficult. The last sugar plantation in the Kaneohe Bay
region closed in 1902. Rice was cultivated on both kuleana lands

and larger holdings 1in the ahupuaa'’s of Waihee, Kaaslaea,
Waiahole, and Waikane. Miyagi {1963, p. 106) notes that the low=
land areas previously planted in taro “were ideal"” for rice
cultivation.

Rice cultivation declined because of pests and competition

from outside Hawaii. Pineapples were the next major crop. In
Waiahole and Waikane, Libby, McNeill & Libby acquired leases for
about 600 acres (Devaney et al., 1982, p. 63). Pineapples were

planted by small growers on hill land where rice and taro could
not be grown {(Miyagi, 1963, p. 115). Several archeological sites

_ were modified or dismantled by planters. As had been the case

earlier with sugar, the small scale of operations in Windward
Ozhu made pineapple plantations relatively unprofitable. Canning
was centralized in Honolulu in the 1920's, and many of the
growing areas were abandoned (Harper, in Devaney et al., 1982,
p. 6%).

Small-scale farmers had planted varied crops along with the
major plantation crops. Rice farmers also raised pigs, dogs, and
poultry. Diversified agriculture succeeded the major crops in
many of the Kaneohe Bay ahupuaa's early in this century. While
Kualoa and parts of Hakipuu were devoted exclusively to ranching
by 1880, livestock were also raised, on a smaller scale, in the
ahupuga’s to the south (Devaney et al., 1982, p. T1).

A major resource of the region, water, was tapped for the
Waiahole Ditch Tunnel, completed in 1916. Water was diverted from
Waikane for this project, and the flow of Waikane stream was
reduced. In the 1920's, the Waiahole Forest Reserve, created
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partly for water conservation purposes, was enlarged to include
land in Waikane valley (Devaney et al., 1982, pp. 81, 90).

Suburban and urban development of the region came more
recently, when the cross-Pali tunnels and highways made access
between the Windward coast and Honolulu easier. That development
affected first Kailua, then Kaneohe. In the Kahaluu Neighborhood
Board area, large-scale residential development was proposed for
Waiahole and Waikane in the mid-1970's.

2.2.2 The Waishole-Waikane "Struggle"

In 1974, the McCandless family heirs, owners of important
water rights and nearly all the private land in Waiahole and
Waikane, proposed a land use redesignation to allow for a housing
development of about 6,700 units. A year later, a group of
investors, Windward Partners, took out an option on the McCand-
less holdings in Waikane and bought much of Waikane for the
proposed residential development.

Residents of the two valleys protested the preject, arguing
that their area should retain its rural character. The case was
widely discussed, =and many citizens and legislators voiced sup-
port for the residents in opposition to the landowners and
developer (Peterson, 1979; Eighth Legislature, House Resolution
No. 685, 1975).

In 1977, two governmental decisions halted plans for large-
scale residential development. The State Land Use Conmmission
rejected a request for redesignation of over 400 acres in Wai-
kane, and Governor George Ariyoshi announced that the State would
acquire 600 acres in Waiahole from the landowner. When the would-
be developers did not exercise their option to buy in Waiahole,
the Hawaii Housing Authority, acting for the State, proceeded
with the purchase.

Windward Partners suggested several residential uses for its
Waikane land between 1875 and 1986. They filed a Shoreline
Management Permit application in 1979 for a subdivision in Wai-
kane, to include 144 lots. Kahaluu representatives, as well as
members of the City and State governments, raised questions about
the ecological impacts of the proposed development and about
dealings between the developer and certain area residents.

Eventually, a scaled-down proposal for over 30 lots on 90
acres at the mouth of the valley was proposed. This proposal
gained the City Land Use Director's tentative permision in 1985
(Dooley, 1S986), but no subdivision was done.

The failure of the Waiahole-Waikane proposal had several
important outcomes, First, an active and effective community
organization took shape. Next, many residents acquired, in the
end, more secure rights to property.

The Hawaii Housing Authority is making Jlong-term leases
available for over 80 existing tenants in Waiahole. It has given

10

| am =t )



S

L}

L2

-

older tenants the opportunity to have small residential lots in
an agricultural area. Residents of nearby areas such as Wwaikane
who are tenants in good standing of the McCandless heirs and are
likely to be displaced have priority in applying for leases for
the remaining lots (Kato, 1981; M & E Pacific, 1985, personal
communications, Carlton Ching, Agricultural Specialist, Housing
Finance Development Corporation, December 21, 1987 and
October 17, 1988).

In Waikane, Windward Partners worked out arrangements to
transfer title to the existing tenants of five plots (Honolulu
Advertiser, 1980). Title was not transferred by Windward Part-

ners or by its successor, Phoenix Partners. Waikane Development
Company has worked out agreements with tenants (see Section 3.2).

A final result of the "struggle" had to do with public
perceptions. Waiahole-Waikane became known as the scene of a
fight against development. However, the Waiahole-Waikane Com-
munity Association and the government agencies that supported its
position consistently argued a case for the preservation of a
rural lifestyle, of agriculture, and of open, relatively undevel-
oped land on the Windward side of oahu (Peterson, 1979; Depart-
ment of Agriculture, 1975).,

2.3 SOCIO-ECONOMIC CHARACTERISTICS

2.3.1 Population Levels and Composgition

Population Growth: In 1779, the Kaneohe Bay region sup-
ported a population estimated at 15,000 to 17,000. By 1832, the
regional population was only 3,000. The population of Waikane and
Waiahole, taken together, was 419 (Devaney et al., 1982, pp. 1,

9}). The Koolaupoko District population continued to decline
until 1890. {Similar patterns of rapid population loss, largely
attributable to introduced diseases, then continuing decline,

occurred in most rural sectors of Hawaii (Schmitt, 1978).) After
1890, Koolaupoko's population increased steadily until 1850.
since then, it has increased even more rapidly, as .suburban
developments were built at the base of the cross-Koolau highways,
and Kaneohe and Kailua both become urban centers.

The resident population of Oahu has grown since 1950. The
rate of growth has, however, been declining. Particular areas on
Oahu have experienced major increases in population at different

times (see Table 1). The Koolaupoko District as a whole boomed
in the 1950's, with an average annual population growth rate of
11.2 percent. The Kahaluu Census Designated Place -- the most

built-up =area in Kahaluu -- underwent a major increase in the
1970°’s.

The growth rates of Windward areas are linked to the spread
of suburban residential areas. Developments in Kailua and then
Kaneohe accounted for substantial growth in the 1950°'s and
1960's, once the Pali and Wilson Tunnels made Honolulu more
accessible from the Windward side of the island. More recently,

11
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Table 1:

Population Increases, Oahu and Koolaupoko District, 1950 - 1980

Honolulu Koolaupoko Kahaluu

County Districts CDP
April 1, 1950 353,020 20,779 N/A
April 1, 1960 500,409 60,238 1,125
April 1, 1970 630,528 92,219 1,857
April 1, 1880 762,565 109,373 2,925
July 1, 1985 814,642 114,600 N/A
Average Annual Growth Rates
1950 to 1960 3.6% 11.2% N/A
1960 to 1970 2.3% 1.4% 3.9%
1970 to 1980 1.9% 1.7% 5.8%
1880 to 1985 1.3% 0.9% N/A

* The Koolaupoko District is identical with the Census Division
of that name.

N/A: Not available.

Sources: U.S. Census, as reported in Hawaii State Departﬁent.of
Planning and Economic Development, Community Profiles for

LI

)

Hawaii, 1972, and State of Hawaii Data Book, 1986, 1986,

12

71

"3

L

E




N

such areas as Kahaluu and Kaaawa have grown due in part to resi-
dents who commute to urban areas for work.

Population growth in the Koolaupoko District has slowed
during the 1980's. The district population grew at an annual rate
of 1.7 percent during the 1970’s, and an estimated rate of 0.9
percent from 1980 to 1985 (Hawali State Department of Planning
and Economic Development, 1986, p-17}.

Kahaluu's population is far smaller than that of suburban
Kaneohe to the south (see Table 2}. Wwhile it has about the same
number of people as the Koolauloa Neighborhood Board area along
the coast to the north; the Kahaluu Neighborhood Board land area
is less than half that of the Koolauloa Board. Hence it is much
more densely populated.

The population of the southern part of the Kahaluu Neighbor-
hood Board area has risen in recent years, but little change has
occurred in the northern sections of the area, where the proposed
project would be located. One indication of this can be found in
the population figures for Census Tract 103.03, in the north, and
Census Tract 103.04, including most of the residential concen-
tration in the Neighborhood Board area (Hawail State Department
of Business and Economic Development, 1987):

Census Tract 1970 1580 1985 est.
'103.03 3,413 3,593 3,700
103.04 4,776 9,784 10,900

Composition of the Population: In all the Windward areas
examined here; the Hawaii-borm formed a majority of the popula-
tion 1in 1980. In other wWays, the areas differed. Notable
differences include age structure and residence. In the ghupuaa’s
nearest the project site, labelled as the "Waikane Area" 1in Table
2, the population was older and people were far more 1ikely than
in nearby areas to have lived for five years in the same house.

In all three Neighborhood Board areas under discussion,
people born in Hawaii formed the majority of the population. In
the Kahaluu and Kaneche areas, they were found in higher propor-
tion than in Oahu as @& whole. similarly, people in these twO
areas were more likely than the island population to have lived
in the same house in the past five years.

In terms of education, Kahaluu residents resembled the Oahu
population as a whole. A higher proportion of Kahaluu area resi-
dents than residents of the other two Neighborhood Board areas

had =a high school education. Also, the 2ge structure of the
Kahaluu Neighborhood Board area wWas similar to that of Kaneohe
and the City and County as & whole -- while the Koolauloa area

was inhabited by a much younger population.

In the less developed part of the Kahaluu area (Census Tract
103.03, Block Group 9, including the project gite) three-quarters

13
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of the population lived in the same house in 1975 and 1980 . The
population was also relatively old. Ethnically, the Block Group
population included an unusually high proportion of Hawaiians
(compared to Oahu as a whole) and substantial groups of Caucasian
and Japanese ancestry, as Table 2 shows. As for education, the
people of the Block Group were less likely to have advanced
education than the City and County population, or the populations
of any of the Neighborhood Board areas shown in Table 2.

A survey of 95 households in Waiahole and Waikane combined,
done in 1974, showed that the population included a high propor-
tion of Havwaiians and part-Hawaiians (46 percent) (Architects
Hawaii, 1978). While a quarter of the population had moved into
their houses within the last five years, over 40 percent had been
in their homes for over 20 years.

Studies of Waiahole alone (Miyagi, 1963; M & E Pacific,
1985) indicate some changes in ethnic composition. The proportion
of the population identified as Filipine or "mixed" increased
from 1962 to 1977, while Japanese, Hawaiians and Caucasians came
to form smaller parts of the population. Yet, nearly two-thirds
of the valley’s people in 1977 had lived there for over 20
years. The valley’s people are relatively old -- the median age
reported for 1977 was 31, compared to an Oahu median of nearly 26
(p. 1III-49). (The Block Group 9 median age was 30, as shown in
Table 2.)

2.3.2 Family Characteristics and Income

As of 1980, Windward Oahu’s people were more apt than the
island population as a whole to live in family units, as Table 3
shows. Nearly all the Kahaluu population lives in family units.
Nearly all the Kahaluu population lived in familes, and Kahaluu
families were somewhat more likely than the island population as
a whole to have dependent children in the household.

The income level of most families in the Kaneohe and Kahaluu
Neighborhood Board areas was above the island average in 1980..

In the relatively rural Block Group 9 (including Waikane),
however, most people were not affluent. The median income of
families was under half the island average, and the proportion of
households below the poverty line was well above the island
average, for both family and non-family households.

When families in Waiahole and Waikane were surveyed in 1974,
the median income reported was 80 percent of the Oahu median
(Architects Hawaii, 1978).

The area surrounding the project site (Block Group 9)
broadly resembles the Koolauloa area in regard to family and
income characteristics. An important difference is that only
39.8 percent of Block Group 9 family heads had own children
under 18 with them in 1980. The absence of co-resident children
and the decline in income levels (from 1974 to 1980) reported
above are both largely attributable to an aging population.
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2.3.3 Labor Force Characteristics

e e e

With an economy based on tourism and defense, Oahu has 2
large proportion of professional, technical and service workers
in the civilian population, and relatively few manual workers.
Due in part to the high cost of living, 2 high proportion of
Hawaii's adults are in the labor force.

ss of 1980, the people of the Neighborhood Board areas of
Kaneohe and Kahaluu resembled the entire Oahu civilian population
in regard to both labor force involvement and occupation (see
Table 1).

Even a majority of the workers living in the relatively
rural Block Group 9 {including Waikane) held white-collar jobs in
1980, About eight percent of the employed civilian labor force
were farmers. While this proportion is small, it marks out the
area as more agricultural than the suburban zones nearby.

For some time, & minority of residents in the area around
the project site have been farmers. Only 15 percent of the house-
holds surveyed in Waiahole and Waikane in 1974 included a member
or members involved in agriculture.

In a 1975 study (U.S. Army Corps of Engineers, 1973), a
sample from the area from Waiahole to Kualoa provided information
about involvement in agriculture. In almost all cases, less than
a quarter of family income derived from agriculture -- 2 pattern
of responses similar to that of more suburban Kahaluu residents
-- although two-fifths of the =ample reported that they dgrew
fruits or vegetables on their land.

A further consequence of the area's relatively undeveloped
character is that the proportion of workers commuting over 45
minutes to work each day is high.

The mean commuting time of Block “roup 9 residents was well
above the island average in 1980. In .374, over B0 percent of
the households surveyed in Waiahole and Waikane had a member
working in the Windward aresa. {Still, many residents, from other
households or from ones with Windward workers, may have commuted
to the other side of the island regularly.)

Nearly half the Kahaluu area residents who responded to a
question about commuting in 1981 (Rural Land & Water, 1981) said
that they worked in Honolulu; over a quarter worked in Kahaluu
itself.

As Table 4 shows for 1980, no unemployment was reported for
Block Group 9 -- but a high proportion of adults was not counted
as part of the labor force. (Also, these figures are based on
samples, and are often less accurate for smaller populations than
for larger ones.) In the Neighborhood Board areas listed 1n
Table 4, unemployment was somewhat below the city and County
average in 1980. In the Kahaluu and Kaneohe Neighborhood Board
areas, the proportion of the population outside the labor force
was similar to that of the City and County population.
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2.3.4 Housing

The Oahu housing market is shaped by high land costs,
Hawaii’s distinctive leasehold system, and the presence of many
condominium units. Housing wunits are less likely to be owner-
occupied than in other states. Yet, many householders seek fee
simple title to land. The relatively high proportion of owner-
occupied units in the Kaneohe and Kahaluu areas is partly due to
recent suburban development (see Table 3).

Rented units are relatively numerous in the northern, less
developed part of the Kahaluu area (Block Group 9) where the
project will be located. The level of rental housing may reflect
the continued existence of large landholdings, and hence the
preponderance of land leases, rather than fee sinple title, in
the area. The proportion of renter-occupied units in the Block
Group resembles that found in the Koolauloa Neighborhood Board
area. Leases (and hence rents) are unusually low in the Block
Group, as a result of a gubernatorial decision, not market forces

(Peterson 1879).

2.3.5 Lifestyle and Values

As was noted above, the Windward Oahu area includes a large
suburban concentration, but becomes increasingly rural as one
travels north through Kahaluu to Koolauloa District. Many in
Waikane and the rest of Block Group 9 work outside Kahaluu, and
hence are commuters like the residents of named subdivisions in

Kaneohe and Kailua. Nonetheless, both residents and local
representatives view Waiahole and the ahupuaa's north of it as
undeveloped or rural, and have expressed opposition to resi-

dential or commercial development.

_ During the 1970's, residents’ views of Waiahole and Wailkane
as a community were documented in demonstrations and surveys.
(Survey results from that period must be interpreted with the
political context of the time in mind.)

Residents of Waiahole and nearby areas strongly expressed
gatisfaction with their community and a determination not to move
(U.S. Army Corps of Engineers, 1975, M & E Pacific, 1985). They
showed their high regard for their home area both by finding no
disadvantage worth mentioning in the area (69 percent of
respondents) and by valuing it for reasons linked to 1its
undeveloped situation. The major advantages mentioned (in 1874,
reported in Architects Hawaii, 1978) were:

Peace and quiet 46%
Inexpensive 19%
Backyard agriculture 14%
Close to job 12%
Family ties 6%
Other 3%
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Nearly half the residents of the area from Waiahole to
Kualoa polled in 1975 identified their community as “closelr
knit; that is, residents share similar views and values and see
each other frequently."

In the 1975 study, a sample of Kaneohe residents was also
polled. The Xaneohe residents and these respondents from the
ahupuaa's around Waikane reported similar patterns of neighbor-
hood visiting, but only a fifth of the Kaneohe sample reported
such a strong sense of community (U.S. Army Corps of Engineers,
1875).

In response to the possibility of large-scale residential
development in the 1970's, the Waiahole-Waikane Community Asso-

ciation formulated goals which may be taken as expressions of
residents’ values. They sought assurances of a continuing rural

community life, guaranteed by long-term leases, expanded agricul-
ture, guarantees for community integrity, and regional planning
{Peterson, 1979).

Residents of Waiahole who were not in the Community Associ-
ation also expressed support for the dedication of that valley to
agriculture, and opposition to further residential development of
the valley (Architects Hawaii, 1978). In Waiahole, lengthy
efforts have been made by planners and members of the community
to minimize disruption of residents’ lives and to preserve the
rural character of the valley (M & E Pacifiec, 1985).

In the 1980's, Kahaluu area survey respondents have shown
that they value a rural atmosphere, while they also favor infra-
structural improvements.

One survey {(Rural Land and Water, 1981) asked residents how

they viewed Kahaluu. "Agricultural" was the answer of 52 percent
of the respondents, while 34 percent chose "suburban"” and only
ten percent chose "urban." The large majority of those who

viewed Kahaluu as agricultural or suburban did not want it to
change.

A HKahaluu Neighborhood Board survey in 1986 brought out
residents’ support for open space. (Forms were returned by 542
Kahaluu households, a return rate of 15 percent.) For 88 percent
of the respondents, the preservation of agricultural lands in the
area was important or very important. Asked about possible uses
for agricultural land, if changes were necessary, nearly half
supported conversion of agricultural land for parks, while resi-
dential uses were supported by a fifth of respondents. Commercial
and industrial uses were favored by very few.

A majority of respondents to the 1986 questionnaire favored
widening Kahekili Highway, construction of H-3, construction of a
public sewer system for the area, and the preservation of
historic sites. While most valued Kahaluu’s "country" quality,
then, they also sought improved facilities.
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The purpose of this section ig to identify major community
concerns which may be directly or indirectly relevant to the
pProject. The focus here is on general needs and issues. The
particular concerns and issues that have been mentioned by Jloeal
residents ag important in relation to the Proposed project will
be discussed further below, in Section 4.1.

2.4.1 Islandwide Issues and Concerns
====—-===_c8aues and Concerns

Data on the concerns of Oahy residents ip general c¢an be
found in the results of opinion polls. Respondents to the
February 1988 Hawaii Poll conducted by gMs Research, Ine.
mentioned traffic first among "most important problems in Hawaij
that government should do something about" (Keir, 1988a).

Aloha United Way and the Health and Community Services
Council (1987) have compiled results from sSurveys in which 0Oshy
residents indicated their priorities. (The sources include polls
taken by the Honolulu Advertiser, the 1984 State Plan Survey, a
1986 Chamber of Commerce study, and the Hawaii Quarterly Consumer
Survey that SMS Research, Inec. has conducted Since 1983,)

Oshu residents have consistently expressed concern with
regard to five major isgues: Jjobs, crime, traffic, education, and
housing. 1In sSome surveys, the high cost of living and inflation
have been mentioned asg important. Environmental issues, social
problems, land use, and such economic issues ag tourism, economic
growth, and the preservation of agricultural land have all scored
lower in measures of residents’ priorities in the 1980°’s,

The ranking of the five or six most Prominent issues has
changed from Survey to survey. The Summary prepared for the Aloha
United Way and Health and Community Services Council argues that

while {2) public concern with traffic conditions has been rising
rapidly in the past few yYears, independent of economic
conditions.

In addition to thege issues, media attention and public
debate have recently focused on foreign investment in Hawaii. of
701 persons polled in May 1988, a majority opposed the purchase
of land by foreign investors in order to develop housing, golf
courses or hotels (Keir 1988b, 1988c). Oahu residentsg voted in
roughly equal numbers for and against hotel purchases by outside
investors.

2.4.2 EKahaluu Area Residentg? Concerns
S=————.nleh _nesidents’ Concerns

The findings on values presented in section 2.3.5 indicate
that Kahaluu ares residents are concerned over maintaining the
rural atmosphere of their surroundings, yet largely favor infra-
structural improvements, some of which could lead to more urban

development.
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Mo?e deFailed expression of the current concerns of resi-
dents is available mainly from the minutes and decisions of the
Neighborhood Board.

Members of the Board have repeatedly stressed a view of the
Kahaluu area as dedicated to agriculture and as supporting a
rural lifestyle. In its concern with land use issues, the Board
has shown vigilance and a comprehensive understanding the
development process.

Some of the major items under discussion by the Board f{rom
January 1986 to September 1988 (not necessarily in order of
importance) were:

Land Use and Community Control: The Neighborhood Beoard has
repeatedly expressed concern for orderly planning of
developments, control over land use to assure community
input in decision-making, and safeguarding rural character
and agriculture in the area. Although Neighborhood Boards
usually consider particular projects or complaints, the
Kahaluu Neighborhood Board has consistently taken a regional
view of issues before it.

The Board’'s views about land use controls are clear in its
responses to several matters:

o Tri-Party Agreements: The Board discussed a proposal
to involve the community in the evaluation of proposed
developments. A letter was drafted, identifying the
Board's concerns with equality, feasibility, possible
litigation, and the effect of the proposal on the
Board's advisory status.

o Heeia Kea Development: The Board had previously
opposed plans for a residential development at Heeia
Kea, but in 1986 supported the developer’'s application
for a Development Plan amendment, as responsive to
their concerns. Some members raised further questions
concerning the planning process, the effects of the
proposed development on traffic, and community views
of the proposed development. Later, the Board urged
a new potential developer to treat all future
displacees equally. The Board expressed a sense of
involvement in the negotiations and in the fate of all
those living on land slated for new development.

o Coral Kingdom: The Board opposed a request for a
zoning variance for the Coral Kingdom in Hakipuu. The
Board emphasized its concern with traffic and safety
in this connection. It further noted that the permit
process should be followed, and that a plan should be
made available to the Board and the community before
any variance is granted. The Board further opposed a
request for a special use permit on several grounds:
(1) nonagricultural uses of land should not be
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approved in areas zoned or designated for agriculture:
{2} Alternative sites for commercial use are
available; (3} concerns over traffic safety;
(4) limited sewage resources; and (5) questions of the
legality of the proposed use.

o PAK Ranch: The Board refused to support an application
for a Conditional Use Permit for this group living
facility, citing its concern with (1) failure to apply

for permits before beginning operations; (2) violation
of building and zoning codes; (3) increased traffic on
an unimproved road; (1) sewage: and {5) the

consequences of the development on the tax assessments
of adjacent properties.

o Future Growth: The Board discussed General Plan and
Development Plan guidelines that could act as a curb
on growth in the area. It voted unanimously in support
of the goal of a smaller population in Koolaupoko, and
"keeping rural areas rural."”

Water: The Board expressed opposition to the Board of Water
Supply’s (BWS) proposed changes in the Windward Oahu
Regional Water System. It called for studies of 1instrean
levels and the development of instream flow standards. It
opposed the BWS"s water use priorities, holding that the
provision of water for small-scale agriculture should be a
high priority.

The Board unanimously opposed the BWS proposal for well
development in Hakipuu. Earlier, the Board drafted a
rescolution for a moratorium on the diversion of stream water
until instream levels are determined. It also opposed the
BWS proposal to abolish agricultural water rates.

Traffic _and Road Improvements: Traffic and road .safety
issues, including possible road improvements, were repeat-
edly discussed.

Parks: The Board expressed concern over problems of main-
tenance and erosion at Kualoa Regional Park. It voted that
the creation of a Kahaluu Regional Park was of high
priority. The condition of other parks in the Neighborhood
Board area was reviewed.

Kualoa_Ranch: The owners proposed recreational ventures at
the ranch, inecluding dune cycle tours, scuba diving, Jjet
skiing and helicopter rides. The Board indicated its concern
that these activities not affect the environment, water
resources, and Hawaiian burial sites adversely. Some
supported the ranch’s proposal as preferable to an alternate
plan for condominium development and as providing jobs.

Statewide Ocean Recreation Management Plan: The Board’s
concerns with planning, with community input, with protec-
tioen of Kaneohe Bay, and with recreation emerged in =a
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discussion of a plan which would designate certain watear
areas for particular recreational activities, including jet
skis in some sites. The Board voted unanimously against the
current plan, favoring a process of further study and com-
munity consultation.

Crime: The Board heard reports about drug arrests, speeding
and DUI violations, and vandalism.

At a June 1988 working session, the Board identified four

topics which it intended to emphasize during the coming year:

o transportation;

o parks;

o community education; and

o developing criterial to evaluate 1and use and water

issues.

These emphases are similar to many of the concerns noted in

the Board's minutes. They suggest that both the rural atmosphere
valued by area residents and the difficulties of commuting to
work outside Kahaluu continue to command attention:
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3.0 FORCES FOR CHANGE WITHOUT THE PROJECT

Specific project impacts are discussed in Section 1.0,
below. This section provides information on anticipated and
announced projects which could lead to important changes in the
study area, apart from the project. They are part of the context
in which the potential impacts of the project must be assessed.
Possible infrastructural changes will be discussed in some
detail, while potential sources of housing and employment, which
are expected to have a smaller impact on the area, wwill be
summarized.

3.1 THE WAIAHOLE AGRICULTURAL PARK

The opening of the Waiahole Agricultural Park, scheduled for
1989 (discussed in Section 2.2.2), must be considered an
important force for change in the Waiahole-Waikane area, even
though most of the tenants will be persons currently on the State
land 1in Waiahole. Several aspects of the project could affect
the surrounding area:

© The Agricultural Park will offer long-term leases to
tenants of the McCandless heirs, and may thus lead to the
relocation of several families within the Waiahole-
Waikane aresa; :

o Consequently, some of the McCandless lands will no longer
have tenants -- a situation with uncertain implications;

o By offering low leases but demanding that tenants on
Agricultural lots develop income from agriculture, the
Agricultural Park will stimulate agricultural production;
for some tenants, the regulations amount to a demand to
concentrate their efforts on farming as a livelihood, not
a supplement to a job elsewhere; and

o The water system developed for the project will supply
residents of the Agricultural Park, allowing the
diversion (or reversion) of some of the water from the
McCandless water system into Waianu Stream.

3.2 INFRASTRUCTURAL CHANGES

The largest proposed development affecting the Koolaupoko
District ‘is the H-3 Highway. By providing a third cross-Koolau
route, it promises to make commuting between the Windward side
and the urban areas of Honolulu and Pearl City easier. It may
hence expand the variety of employment opportunities considered
by Windward residents, while making the Windward area more
attractive as a residential choice to some persons now living in
Honolulu and areas to the west of Honolulu.

The widening of Kahekili Highway has been discussed. This

proposal could decrease traffic congestion in Kaneohe, making
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commuting easier for Kahaluu residents. No plans for signifi-
cantly enlarging Kamehameha Highway, closer to the project site,
have been announced.

The Board of Water Supply has filed an Environmental Impact
Statement for projects aimed at developing new sources of potable
water in Windward Oahu, to provide for anticipated demand
throughout Oahu (VTN Pacific, 1988). These projects could affect
streams and groundwater in much of the study area.

A well site and an alternate site have been identified 1in
Waikane valley, on privately owned land above the project site.
Some 500,000 gallons per day are projected as tapped from an
operating well; a standby well is also to be drilled. No reser-
voir in Waikane is planned. While the existing dirt road that
runs through the project site would be used to reach the well
sites, construction would demand modification of that road, in
order to transport drilling equipment to the proposed well sites.
Two pipelines, to the main water line at Kamehameha Highway and

to a proposed reservoir in Waiahole, are planned.

The draft Environmental Impact Statement notes that, "with
few exceptions, all of the existing windward Oazhu stream users
could be adversely affected by BWS projects” (VTN Pacific, 1987,
vol. I, p. 210). Waikane stream is included in the list of
affected streams, although it is claimed that two (of six) Wai-
kane stream users would not be adversely affected. The Final
Environmental Impact Statement notes that both ground water
springs in the wetlands and stream flow could be affected by the
Waikane well (VTN Pacific, 1988, Vol. I, p. 210}.

The Windward Oahu Regional Water System plan also calls for
wells in Hakipuu and Waiahole, the ahupuaa’s adjacent to Waikane.
These, however, seem ljess certain of being drilled than the
proposed Waikane wells.

In Waiahole, competing plans by the State (for the Waiahole
Agricultural Park) and the Waiahole Irrigation Company have been
announced. Since the two government-sponsored projects are seen
as probably having *"mutual interference effects,” it is likely
that the Board of Water Supply would not dig wells in Waiahole,
should the State wells be dug (VIN Pacific, 1987, Vol. I,
p. 212).

As for Hakipuu, the major landholder has objected that the
proposed wells would adversely affect existing ranch activities,
aquaculture, and agriculture {Francis 8. Morgan, in Ibid., vol.
II, p. G-72.). As was noted above (Section 2.3.6), the Kahaluu
Neighborhood Board has opposed well development in Hakipuu.

3.3 EXPANDED RECREATIONAL OPPORTUNITIES IN THE KAHALUU TO KUALOA
AREA

In recent years, the recreational resources of the Kahaluu
area have increased notably, with expanded facilities at Kualoa
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Regional Park and the creation of a visitor-oriented recreation
program at Kualoa Ranch. This trend will continue:

o Plans have been maded to consolidated small parcels in
Kahaluu now dedicated to park or preservation use into a
Kahaluu Regional Park, providing sports facilities;

o On Pulama Road in Kahaluu, Senator Fong's Plantation and
Gardens has opened as a visitor attraction emphasizing
exotic plants and flowers. This represents an investment
of about $5 million, and will be maintained partly with
vigsitor revenues, partly with continuing support from
the Fong family {Jokiel and Ma, 1988);

o Nearer the project site, Kualoa Ranch plans to allow
catamarans on Molii Pond, but no increase in the number
of on-site visitors is planned {personal communication,
Laurel Mahoney, Corporate Secretary, Kualoa Ranch,
October 14, 1988); and

o State plans for a vliving park” in Kahana valley =--
inhabited by residents but open to visitors == have long
been maturing.

The proposed changes will provide additional facilities for
recreation to both visitors and area residents. They could hence
marginally increase the interest znd appeal of the area for both
potential residents and tourists.

3.4 OTHER FORCES FOR CHANGE

Tn Kahaluu, plans for residential development were proposed
for Heeia Kea, but the Planning Commission denied approval, most
recently in 1987. No further plans for development have been
announced; instead it is likely that the owner will sell the
property {(Wagner, 1988). '

No amendments to the Koolaupoko Development Plan were pro-
posed 1in 1987 that would affect Kahaluu directly. In the 1988
Development Plan Review package, Alexander and Baldwin requested
a Land Use Amendment for 23 acres in Kahaluu. single-family
residential and commercial developments were proposed. Govern-
ment agencies have opposed the amendment because (i) most of the
site is wetland; (2) no need for new commercial land in Kahaluu
has been shown; and {3) the community is unanimously opposed to
the proposal (Honolulu City and County Department of General
Planning, 1988b).

An amendment to the Special Provisions for Koolaupoko
(88/KP-SP1) opposing “further urban development” makai of the
highway in the Kahaluu area (and in Waimanalo) has been proposed.
The Chief Planning Officer has rejected the proposal on the

grounds that existing provisions provide adequate design controls
for rural areas and a protect a greater area -- Up to 1,000 feet
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makai of the highway, rather than 300 feet -- from intensive
development (Ibid.) Agency and community responses to the
proposal indicate a consensus against more intensive land use in
makai areas from Kahaluu to Kualoa.

So far, no amendments to the Development Plan for Koolaupoko
affecting the Kahaluu area have been submitted for the 1088
Development Plan Review package {personal communication, Faith
Miyasako, Area Planner for Koolaupoko, October 14, 1988}).
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4.0 SOCTAL_ AND ECONOMIC IMPACTS

This section includes analysis_Pf:

o Community issues and concerns to date;

o Displacement/relocation of existing uses and occupants;
o Employment impacts;

o Government revenues;

o Population impacts;

o Off-site property taxes and other implications for
surrounding community;

o Socio-economic mitigations and enhancements.

4,1 COMMUNITY ISSUES AND CONCERNS TO DATE

This sub-section (1) describes the developer’s community
involvement process and the nature of community response; and (2)
outlines the major issues and concerns which have emerged to date
{i.e., as of late October 1988).

4.1.1 Community Involvement and Response

The Waiahole-Waikane Community Association (WWCA) has voted
to support the proposed project, following extensive discussions
with the developer. Following is a history of those and related
community discussions.

Waikane Development Co. formed a community relations team
and began informal one-on-one talks with various residents and
community leaders in late 1987, These went on for only a short
time before the project team:

(1) learned of reported agreements by the previous owner to
relocate some individuals now living on or farming
parts of the project site; and

(2) was advised by a number of community people to work
primarily through the WWCA before dealing with the
broader Kahaluu area community.

The first part of 1988 was spent in working out veoluntary
agreements to relocate occupants and farmers and in establishing
preliminary linkages with the WWCA. The WWCA was involved in
determining relocation or compensation arrangements for three
residential households and one farmer. Two other households
decided to work separately and directly with the developer. The
general nature of the agreements is discussed in Section 4.2.
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Cnce relocation agreements had been reached, the project

team -- including management and technical consultants -- began a
series of regular meetings with the WWCA Steering Committee, a
group of about 16 people, including WWCA officers. These

meetings, which are still ongoing, began in early July 1988 and
have continued at the rate of one or two a month.

The meetings have focused on additional project concerns
discussed below {(with a particular emphasis on water issues), as
well as potential developer "give-backs” (with a particular
emphasis on job training and contributions to Waiahole Elementary
School).

Appearing jointly with the WWCA president, Waikane Develop-
ment Co. representatives made an initial presentation to the
Kahaluu Neighborhood Board on August 10 and a brief return update
presentation on October 12. The Kahaluu Neighborhood Board diad
not vote to take a position on the project at either meeting. It
did vote in August to request a full EIS for the project.

At the August 10 Neighborhood Board meeting, WWCA president
David Chinen stated that the full WWCA membership had unanimously
endorsed the Waikane golf proposal at its most recent meeting.

According to notes provided by Mr. Chinen, the decision to
support the project followed "a most difficult period of
philosophical debate and discussion -- a clash between our
idealistiec principles and reality."” He said the reasons for

deciding to support the project involved:

o The developer's agreement to relocate or compensate the
tenants and farmer, although Waikane Development Co. was
under no legal obligation to negotiate with the WWCA and
tenants.

o The current developer’s willingness to "recognize"” the
WWCA, which was not recognized by some past owners or
developers, and to address WWCA concerns about water and
environmental impacts.

o The developer’s willingness to make the project “"more
than a golf course -- because it will also take care of
the needs of the community and school."”

He cited agreements to provide Jjob training,
contributions to the Waiahole Elementary School, and land
for a neighborhood park (see Section 4.7).

o Finally, Mr. Chinen noted that, "The WWCA supports only
one golf course in the community. We do not support any
additional courses in the Waiahole-Waikane valleys."

In addition to meetings with the WWCA and the Kahaluu
Neighborhood Board, the project team has alsc met with some of
the adjacent property owners. There have been particularly
detailed discussions with the extended family which owns the
kuleana and houses along the entry road into Waikane Valley.
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Family members have taken no official "position” on the project;
however, the tone of the discussions has been favorable in light
of the potential improvements to the property (e.g., paved road,
new water lines, ete.). (Personal communications, Mr. Tom
Pickard and Mr. Les Anderson, Waikane Development Co. community

representatives, October 13, 1988.)

4.1.2 Resident Issues and Concerns

The following issues and concerna have been identified from
the previously listed meetings with community groups, as well as
a few letters in response to the Environmental Impact Statement

Preparation Notice:

WATAHOLE-WAIEANE COMMUNITY ISSUES

(1) Project potential for preventing large-scale residential
development; helping maintain ag/open character of Waikane.

(NOTE: Previous proposals for developing the Waiahole-
Waikane area have all involved substantial residential
development, even if on "agricultural" gubdivisions. The
proposed project has no residential component.

(Arguably, the major socio-economic impact of this project
will be at least partial preservation of the current open,
lightly populated character of Waikane. This is subject to
debate, gince it cannot be aaid with certainty that
rejection ~of the current proposal would result in renewed
efforts by future landowners to urbanize the valley.
However, there are some historical grounds to gupport this

view.)
(2) Relocation or compensation for tenants and farmers.

(NOTE: See Section 4.2)

(3) Impacts on Waikane Stream capacity for downstream farmers.

(NOTE: This is a physical impact which falls within the
scope of other EIS consultants and is discussed elsewhere in

the EIS.)
(4} Water quality impacts on Eaneoche Bay and Waikane Streanm.
(NOTE: This is a physical impact which falls within the

scope of other RI3 consultants and is discussed elsewhere in
the EIS.)

32

B R E T o e e,
—— -



)

i

J

f—

—J

_—

1

| S—

———

§ I B

{

i

(5)

(6)

(T)

(8)

(1)

(2)

(3)
(4)

(5)

(6)

Developer partnership with Waiahole Elementary School.

(NOTE: See Section 4.7.1.)

Job opportunities/traininz for Waiahole-Waikane residents.
(NOTE: See Sections 4.3 and 4.7.2.)

Project use by local people: (a) golf rates; (b) clubhouse
use.

(NOTE: See Section 4.7.3.)

Community park creatiom.

{NOTE: See dection 4.7.4.)

ADDITIONAL ISSUES RAISED BY EKAHALUU NEIGHBORHOOD BOARD

Property tax and related pressures for change in use of
nearby lands from rural to urban uses.

(NOTE: See Sections 4.6 and 4.7.6.)
Desire for assurances that wetland ecology would not Dbe
affected.

(NOTE: This is a physical impact discussed elsewhere in the
EIS.)

Feasibility of agriculture on project site.

Comparison of traditional Ag vs. Golf Course uses on_ Ag
lands in general.

(NOTE: Both of the above issues involve questions of
agricultural economics and land use planning which fall
within the scope of other EIS consultants.)

Possible taro farming on wetlands below golf course.

(NOTE: See Section 4.7.5.)

Fill for regional park.

(NOTE: See Section 4.7.4.)
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ADDITIONAL ISSUES RAISED BY OTHER CITIZEN GROUPS
(1) Linkage between estuary and ocean life ecosystems.
(NOTE: This is a physical impact discussed elsewhere in the
EIS.)
(2) Traffic implications for Kamehameha Highway.

(NOTE: This is addressed elsewhere in the EIS.)

ISSUES RAISED BY ADJACENT PROPERTY OWNERS

(1) Easements to mauka properties.

(2) Potential water and sewage hook-ups in kuleana area.

(3) Drainage improvements for kuleana area.

{4) Location of sewasge treatment plan relative to kuleansa.
(NOTE: Most of the foregoing have been largely if not
completely resolved as of this writing. However, since
several of the concerns involve specific agreements and/or

legal documents, it 1is inappropriate to discuss them in
detail in a public document.)

4.2 DISPLACEMENT/RELOCATION OF EXISTING USES AND OCCUPANTS

As previously noted, Waikane Development Co. was initially
unaware of reported agreements between the previous property
owner and a number of tenants to relocate or compensate these
individuals. In order both to expedite the project and to

establish good faith with the community, Waikane Development Co.’

voluntarily assumed this responsibility, although it was not a
condition of purchase from the previous owner.

Current uses, occupants, or claimants to rights on the
property include:

o A small church on Waikane Valley Road (La Mauna o]
Oliveta};

o Four residential householders (some with other family and
nonfemily members living with them) -- except for some
limited livestock raising, none of these householders are
now directly involved in agriculture on the property;

o One former residential tenant now living off the property
but desirous of returning and recognized by the WWCA as

having a legitimate claim under agreements with the
previous owner;
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Two small truck farms -~ one on a longtime tenancy basis
and recognized by the WWCA as having 2 claim under
agreements with the previous owner, and the other
operating on a fairly recent informal agreement with one
of tne residential householders and not recognized by the
WWCA as having any claim extending back to original
rental agreements with the McCandless heirs.

. Following are the general agreements which have been reached
between the developers and the above parties:

o]

The church has been granted a lifetime lease, subject to
project approval. So long as the parcel ig used for
church purposes, it will remain church property:

The WWCA represented two current residential tenants, the

former residential tenant, and the longtime farmer 1in
negotiations with the developer. In an Agreement dated
June 28, 1988, the various parties agreed (subject to

project approval):

- The three current or former residential tenants

represented by the WWCA will be given, in fee aimple

and free of charge, jndividual lots of about +two acres
each on & planned extension of Haupoa Road. The
developerT will bear the costs of extending Haupo2 Road;
obtaining gubdivision approval for the lots; grading an
8,000 square—foot section on each lot; and installing
water meters and utility lines. .

The two current residential tenants will be allowed to
continue to use existing lots free of charge for one
year after the developer neets the above conditions.
All three residential tenants agreed to assume
responsibility for taxes and similar agsessments after
receiving the lots, and to refrein from selling oT
transferring the lots for 2 certain period of time
after the lots have been conveyed to them.

- The longtime farmer wWill be paid 2~ cash. sum ~--
deliverable when the deeds to the residential lots have

been delivered -- to compensate for the termination of
his azriculturel activities.

After the above Agreement had been determined, @& similar
but separate Agreement was reached with one of the
remaining two current residential tenants. That
jndividual will also receive 2 iot on the extended Haupoa
Road. It will be set apart from the other three.

The final current residential tenant did not seek a lot
on Haupoa Road. The developer has agsured her that she
will Dbe allowed to live out her life somewhere - on the
property, although her house may be relocated. A member
of her household has been given first opportunity to help
with various maintenance and security jobs on the
property.
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This householder is the one who has recently allowed the
gecond farmer to work her own former five-acre cultivated
area. Those agricultural operations will probably cease
when the project begins.

There have also been some indications of recent small-scale
farming or residential activities {(in an abandoned vehicle rather
than a house) not authorized by this property owner. Such
activities, if still ongoing, would be terminated when the
project begins. :

2.3 EMPLOYMENT IMPACTS

4.3.1 Construction Phase

A O e e e g

Based on information provided by Waikane Development Co.,
on-site employment for this project would be:

Full-Time
Equivalent
Component No. Employees Timeframe Person-Years Average
Golf Course 22 - 28 21 mo. 39 - 49 44
Clubhbuse/
Structures 22 - 40 10 mo. 18 - 33 26
TOTALS 57 - 82 T0

On-site construction work also supports other direct
construction jobs off-site {(e.g., support personnel, egtimated at
25 percent of the number of on-~site workers), plus secondary
employment generated by purchase of materials from other
businesses and expenditure of workers’ wages (equal to 80 percent
of the total on- and off-gite direct jobs, according to the State
of Hawaii’s construction model) .

Taking the approximate mid-point average estimate of 70 on-
site person—-years, the total construction-related employment
generated throughout the state would be:

70 x 1.25 x 1.8 = 157.5 person-years

4,.3.2 Operational Phase

The ‘“operational” phase refers to the time when the golf
course and clubhouse are open and operating -- i.e., permanent
jobs.

On-Site Enployment: Based on interviews by Community
Resources, Inc. with about ten Hawaii and California private golf
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course and countiry club managers, it is estimated that the
Waikane golf course would provide about 100 to 120 full-time
equivalent on-site Jjobs. (Some of these may be broken into
several part-time jobs.)

Table 6 provides a breakdown by job type, pay range, and
qualifications. It may be noted that job types include both
indoor and outdoor work, as well as Jjobs suitable for full-time
breadwinners, part-time workers supplementing family incomes, and
young people just starting out.

1t may also be noted that the great majority of projected
jobs require little technical training or experience. Thus, they
feature the characteristic advantages and disadvantages of
service jobs: relatively few high-paying skilled Jjobs, but easy
entry for younger and/or less educated workers.

Hawailil in general is currently experiencing 2 labor
shortage. The Hawaii State Department of Labor and Industrial
Relations {DLIR) officially estimates there were only 122
unemployed individuals in the Kahaluu-to-Kualoa area ({Census
Tracts 103.03 and 103.04) as of June 1988 (personal communica-
tion, Silvino Bayudan, DLIR statistical clerk, October 17, 1988).
However, DLIR estimates for particular areas within the state are
based on the assumption that statewide unemployment is propor-
tionately distributed exactly as observed in the 1980 Census.
Thus, there are no truly reliable figures on the labor market for
the late 1980’'s. As noted in Section 2.1, the president of the
Waiahole-Waikane Community Association estimates a 15 percent
unemployment rate for that particular ares., Also, as noted in
Table &, employed Waiahole-Waikane residents as of 1980 commuted
an average 30 minutes to work, and 21 percent commuted more than
45 minutes oneé way; Some portion of these people may well be
interested in work closer to home.

off-Site and Total Employment: off-site jobs are created
when the golf course or clubhouse operators purchase gervices and
supplies from other businesses, providing jobs there ("indirect
employment") -- or when golf course/clubhouse employees spend
their wages and create employment in local stores ("induced
employment“).

However, according to economic theory, indirect and induced

jobs would only Dbe counted for jobs generated by visitor

.

expenditures, gince this is "new' money entering Hawaii's economy
for the first time. In' the absence of a market study for this
project, Community Resources, Inc. will assume that 40 percent of
the employment derives from vigitor play and expenditures. This
would include overseas members and guests, 83 well as visitors
who are non-members.

Table 7 indicates the Waikane golf course would generate
another 27 to 34 indirect and induced Jjobs (located throughout
the state), for a total employment impact of 123 to 156. Taking
the mid-point for an average estimate, the impact is 138 total
new jobs statewide.
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TABLE 7:
OFF-SITE AND TOTAL WAIKANE GOLF COURSE PERMANENT JOBS

Indirect/
On-Site Visitor Industry Induced Statewide

Industry (1) Jobs (2) Share {3) Multiplier (4) Jobs Jobs
Amusement 63 18 81
Services to 10% 1.6947 to to
: 76 21 97
Eating and 33 _ 9 42
Drinking to 40% 1,7139 to to
45 13 59
TOTALS: 96 27 123
to to to
122 34 156

AVERAGE {(based
on Mid-Point:) 109 30 139

--'._—_—.-_—_——.---—..—- - - ——
———-—-—-——---—————_——-—-———_-

(1) Industry Definitions from State Input-Output Matrix (Hawaii State
Department of Planning and Economic Development, 1977).

(2) From Table 6. n"general" Clubhouse jobs allocated equally to
Amusement and Eating/Drinking jndustries.

{3) Source: Community Resources, Inc. See text.

(4) From Input-Output Matrix (Hawaii State Department of Planning and
Economic Development, 1977) .
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4.4 FISCAL IMPACTS

Fiscal impact analysis is concerned with the financial
impact of private development on government’s capital improvement
and operational budgets. It is a comparison of net increases in
governmental revenues associated with this project to both State
and County governments and public costs. S8ince the project will
not require any additional expenditures by governmental authori-
ties, governmental costs will be assumed to be zero.

The State will derive revenues during both construction and
operational phases of the project. Initially, those revenues
will come from income tax on construction employment both on- and
of f-site, as well as from income from induced and indirect
employment. Table 8 indicates these income tax revenues will be
in the range of $65,000 (in 1987 dollars).

During the operational phase, the State will derive tax
revenues from income of employees of the golf course and club-
house, as well as indirect and induced employment from golf
course operations and sales. The State will also receive tax
revenues from the excise tax on greens fees and clubhouse sales.
Table 9 indicates State revenues from these two sources combined
would slightly exceed %$200,000 per year (1987 dollars).

The City and County will derive tax revenues from building
permits and from property taxes sassessed to the golf course and
the associated clubhouse.

The revenue from building permits is calculated as 0.14% of
the estimated construction cost (shown in Table 8), plus a fee of
$2,492. The total permit revenue amounts to $47,292.

The City and County property tax revenues would be in addi-
tion +to current property tax revenues from the project site.
Table 9 indicates these City and County property tax revenues
would be about $140,000 per year (1987 dollars).

4.5 POPULATION IMPACTS

De Facto: Assuming that about two-thirds of the golfers
(200 rounds per day) and three-fourths of the employees are
physically present during peak periods, and that some 25 friends
and family members of golfers are at the clubhouse complex --—
playing tennis, swimming, or dining -- the project site would
have about 210 people present at the busiest times.

Residential: Compared with the present situation, the
project will have zero direct residential population impact,
since there is no housing component and all current tenants will

be relocated.

However, compared with alternative approved or potential
uses of the land, the project will result in a lower future
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TABLE 8:
STATE INCOME TAX REVENUES FROM CONSTRUCTION PHASE

Assumptions

1. $17 milliorn expended for golf course

2. $8.5 million expended for clubhouse complex

3. $6.5 million expended for infrastructure

4. 21 months of construction time to complete

5. 70 on-site full-time equivalent construction jobs (1)
6. 18 off-site construction jobs (1)

7. 70 induced and indirect jobs Statewide (1)

Construction Phase Revenues

Jobsg Avg. Annual Income Total Income
On-site (1)

70 $29,883 (2) $2,091,810
off-site (1)

18" $29,883 (2) $ 537,894
Induced & Indirect (1)

70 $19,060 (2) $1,334,200
TOTAL $3,963,904

TOTAL STATE INCOME TAX DURING CONSTRUCTION PHASE $ 63,422 (3)

Sources:
(1) Section 4.3.1.

(2) Hawaii State Department of Labor and Industrial Relations
(1987), Employment and Payrolls in Hawaii.

{3) State Income Tax rate of 1.6%.
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TABLE 9:
LOCAL GOVERNMENT REVENUES FROM OPERATIONAL PHASE

Assumptions

200 Rounds of golf per day

40% of player are members; 60% non-members

40% are vigsitors; 60% Hawaii residents

$70 for one round of golf for a non-member (average of
various rates) ‘

$12 per person per day for food and beverages at clubhouse

complex
$ 6 per person per day additional sales at the clubhouse

complex
109 on-site jobs (4)
30 induced and indirect jobs in State (4)

Operational Phase Revenues

STATE INCOME TAX REVENUES

Jobs Avg. Annual Income Total Income
Golf course and clubhouse
109 $11,850 (1) $1,291,650
Indirect and Induced
3o $19,060 (4) $ 571,800
Total Income from Operational Employmeht -;ITEEETZES
Total Yearly State Income Tax Revenues $ 27,951 (2)
Sales Yearly Yearly Sales
Non-Member Rounds 43,800 $3,066,000
Food and Beverage $ 876,000
Other Clubhouse Sales $§ 436,000
"$4,378,000

Total Sales

———-—-.—-——--————--—————-”——-——-—--—

—-—-————--——-.--—-——-—-———---——-——-———-‘--—

-—————--————---————————.---—-—--—-———-—-_——--—————-——---——--—-—-————

( CONTINUED)

43

Z_1

3

- -y - .

"3

270

L3

2



S T W R S

]

—_

(1

TABLE 9 (CONTINUED)

CITY AND COUNTY PROPERTY TAX REVENUES (INCREMENT OVER EXISTING)

Improvements to Property Agsessed Value Tax

Golf Course g 17 million (6) s 153,000 (7)
Clubhouse Complex $ 8.5 million (6) s 80,325 (8)
Infrastructure ¢ 6.5 million {8) $ 61,425 (8)

TOTAL CITY AND COUNTY PROPERTY TAX REVENUEQ s 294,750/YEAR

Sources:

(1) Hawaii gtate Department of Labor and Industrial Relations

{1987), Employment and Payrolls in Hawaii.

(2) State Tncome Tax rate of 1.6%.
(3) Table T.

(4) Average of survey by Community Resources of golf course
employment (Table 6) and (1) above.

(5) State Excise rate 4%.

{6) Agsesased at construction éost (personal communication,
Richard Nathaniel, Supervisor, City and County Department of
Finance, Office of Real Property Appraisal, October 31,
1988.) .

(7) City and County tax rate on golf course fairways and greens
of $9.00 per $1000 of agsessed value.

(8) City and County commercial tax rate of $9.45 per $1000 of
assessed value.

44




T

population for Waikane Valley (i.e., 3zero additional residents
rather than the occupants of potential future agricultural
gubdivisions).

when Windward Partners owned the property, it applied for
agricultural subdivision approval to create 144 two—acre lots,
with an anticipated population impact of about 650 residents
(Environmental Communications, Inc., 1983). (Approval was
granted for creation of alightly more than 30 initial lots, with
the possibility of re-application for the additional area.)

4.6 PROPERTY VALURS AND RELATED IMPLICATIONS FOR NRARBY COMMUNITY

Wwhile the golf course development would prevent more
intensive residential use of the property site, it might have
impacts on other nearby land uses. Kahaluu Neighborhood Board
members in particular have been concerned about the potential
impacts of a Waikane golf course on current property taxes and
rural 1ifestyles throughout the Kahaluu Neighborhood Board area.

This concern is consistent with the Neighborhood Board’s
historical desires to preserve rural and agricultural character-
igtics of the area {Section 2.4.2). For many pecple, the
Waiahole- Waikane ngtruggle” of the 1970’s made the valleys a
symbol of these azricultural and rural characteristics (although
the WWCA's own efforts have been primarily focused on achieving
gecure leases == of = residential as well as agricultural

nature) .

The concern also arises in the context of current
gensitivities about Japanese jnvestment in general (and the
ability of Japanese purchasers to pay higher prices due to
exchange rates) and several apecific proposals to create golf
courses in other agricultural areas of Oahu.

As noted below, there are no Hawaii historical precedents
which allow a clear and definitive answer to the question about
impacts of =a Waikane golf course on gsurrounding community

property values and lifestyles. This gsection reviews evidence
which suggests someé tentative answers, but it is impossible to

forecast all impacts with certainty.

4.6.1 . Co arable Past Hawaii Golf Course Outcomes

To be truly comparable with the Waikane gituation, an
existing development would be (1) & private or semi-private golf
course, which is (2) unrelated to any gurrounding regsort or
residential development that could have more effect than the golf
course itself, and which is (3) located in a rural aresa with many
amall farms (as opposed to a suburban or Sugar plantation

gsetting).

There are no Hawaii golf course aituations meeting all these
criteria.
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However, the Waimanalo agricultural lands are located at the
back of Waimanalo Valley, which has a mixture of rural and
guburban uses similar to those found in Eahaluu. {City land use
policies for Kahaluu and Waimanalo are nearly identical.) The
Olomana Golf Links are sited at the northern part of Waimanalo.
Around the southern corner of Waimanalo is the Hawaii Kai Golf
Course. Neither course has private members, but both courses are
Japanese~-owned and have many Japanese tour groups as players.

Only a few Realtors have handled many transactions in the
Waimanalo agricultural area. Commurity Resources, Inc. inter-
viewed two such individuals (personal communications, Stewart
wade and Patsy Hawthorne, October 17, 1988) -- as well aa the
Supervisor of the City and County”s Real Froperty Ansegssment
Division (personal communication, Richard Nathaniel, October 18,
1988) and the owner of the "gaddle City" equestrian and rural-
residential complex adjacent to the Olomana golf course (personal
communication, Fred Teixeira, October 17, 1988).

According to these informants:

o The golf courses have had no impact on tax assessments
for nearby rural/agricultural properties.

o Neither golf course has had any noticeable effect on
Waimanalo real estate transactions.

{NOTE: Less than a mile north of the Olomana Golf
Course, outside Waimanalo, a new gubdivision on the
slopes of Mount Olomana is successfully marketing two-
acre "estates." However, the Olomana course is not con-
gidered a factor in the success of this particular
development, in part because the Olomana course caters to
a less affluent market.)

o There has been no significant interest in Waimanalo lands
(whether agricultural or residential) on the part of
Japanese investors.

o City land use policies have been strongly oriented toward
preserving agricultural/rural designations. The City and
County government has unilaterally downzoned the adjacent
"gaddle City" from commercial to residential and then to
agricultural, denying a request to build some additional
houses there. According to the property owner, the major
consequence of being next to a golf course is "ending up
with a lot of golf balls bouncing against our houses.”

o Recent polo activities in Waimanalo have had more effect
on land use patterns and values, There has been some
turnover from nursery and crop use (usually at digtressed
operations) to equestrian activities. Polo has been more
effective than golf in converting Waimanalo’s "tough”
image to one of a beautiful place with appeal to an
international elite. However, this is a recent develop-
ment, and the full implications remain to be seen.
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4.6.2 PFactors Which May Affect Outcomes at Waikane

The following factors are likely to play major roles in
determining what would actually happen in the area from Kahaluu
to Kualoa following construction of a Waikane golf course!

(1) Tax Assessment Criteria/Policies: Community Resources, Inc.
asked officials of the City and County Finance Department’s
Real Property Assessment Division how property tax valua-
tions for surrounding areas would be affected by golf course
development in Waikane Valley. According to the Real
Property Appraiser for this area (personal communication,
John Lakes, October 18, 1988), it is impossible to make
predictions for specific parcels of land. However, the
following points were made about assessment procedures:

o Properties are assessed by a "market” approach -- looking
at recent sales prices of comparable land in the
immediate area. If for some reasaon there were no sales in
the area following development of the Waikane golf
course, the tax assessors would examine sales prices in
some place they judge to be a "comparable neighborhood."”

¢ Golf courses are not considered a valuable amenity for.

azricultural—zoned land in active agricultural use. If
‘regidential -zoned land values were to rise around a golf
course, it would not result in a similar rise for agri-
cultural-zoned land assessed values. (However, residen-
tial zoning and "country" zoning, if improved with a
residence, are considered similar.)

o For lands in essentially regidential use (whether zoned
residential or agricultural), improvements on nearby
residential-type properties affect nearby property
values. Thus, if one of the agricultural-zoned lots on
Haupoa Road with a golf course view were to be developed
with a mansion (and no farming), other Haupoa Road lots
with little or no farming would have higher assessments.

o Waikane, Waiahole, Hakipuu, and EKahaluu are all
considered different neighborhoods and not "comparables.”
Increased values for Waikane agricultural or residential
lands would not result in increased assessments for
agricultural land elsewhere in the general area.

o Future residential leases in the Waiahole Agricultural
Park will be unaffected by any rise in residential values
in Waikane. This is because those leases cannot be
sublet, sold, or transferred, except to the State Housing
Finance Development Corporation.

o Based on the above --— and on anticipated market patterns
such as have been observed elsewhere -- the Real Propertiy
Appraiser would expect that land values and property
taxes will increase in residential- and country-zoned
iand near the Waikane golf course in Hakipuu and Waikane

AT
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(2)

itself. There may also be increased assessments in
Waikane and makai (below the highway) Waiahole
agricultural lands which are not in actual agricultural
use -- but only to the extent that regidential-style
improvements are made on some of the lands. Any impact
on Eahaluu properties i3 doubtful.

Actual Increased Market Demand for Currently Zoned Land:
The question here is whether the golf course would stimulate
more interest in existing properties -— hence, higher values
and, on & delayed basis, higher property taxes -- no matter
what the current zoning is.

There can be no certain answer to this question. However,
to seek an "expert” consensus, Community Resources, Inc.
interviewed real estate officials of two types: (1) people
familiar with the current Eahaluu/Waiahole-Waikane market;
(2) people familiar with the tastes and preferences of
affluent Japanese purchasers. (See Table 10 for list of
persons interviewed.)

o Reanl Esgtate Personnel Familiar with the Area: All those
interviewed felt that the golf course would incresase
values in the immediate Waikane Valley area, for both
residential- and azricultural-zoned lands. (None would
hazard a guess as to the magnitude of increase.) Most
also felt the golf course could stimulate rezoning appli-
cations for current agricultural-zoned land in Waikane

and parts of Waiahole below the highway.

There was no consensus on whether the golf course would
have any significant impacts outside Waikane. Three of
the seven people interviewed said "no," while four said
"vyegs."” Of these four, two thought values would increase
toward ‘'Hakipuu and EKaaawa (where these individuals
thought future development most likely to occur anyway) .,
while the other two thought the impact would be felt more
toward Kahaluu and Kaneohe (where, again, they thought
development was occurring anyway).

o Reanl Estate Personnel Familiar with the Japanese Market:
Although the Realtors interviewed all have proven track

records in dealing with the affluent Japanese market,
there was Nno consensus an whether the Waikane golf course
would attract Japanese investors or vacation home
purchasers to the immediate area.

However, the majority felt that the project would have
little or no effect in terms of attracting many overseas
Japanese. They said that Japanese prefer to stay in
urban or resort settings, where {unlike Waikane) stores
and Japanese-speaking service people are aware of their
tastes; that Japanese are used ¢to traveling great
distances to play golf; that they are uninterested in
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TABLE 10:
LIST OF RBAL ESTATE PERSONNEL INTERVIEWED FOR STUDY

Reanl Estate People Familiar with Kahaluu and Waiahole-Waikane

(All interviews conducted by telephone, October 14 - 15, 1988)

Paul Davis, Paul Davis Realty
Barbara Evants, Cooperative Realty
frene Fragioa, Koolau Properties
Bruce EKennedy, ERA, Stott Realty
Gail Kosiorek, Cooperative Realty
Megan ﬁ;yer, Coldwell Banker

{Anonymous Informant], Locations, Inc.

Real Estate People Familiar with Japanese Market for Hawaii
(All interviews conducted by telephone, October 17 - 18, 1988)

Tom Abe, ASSTEK Hawaii

Jeannie Machiyo Fogarty, J. Fogarty Realty
Seiji Fukayana, Bawaiian Joy, Ltd.

Lorinda Hadsell, Bradley Properties

Masako Kiwada, Locations, Inc.

Tony Oishi, Central Realty

Jerry Sprinkle, Century 21 Eahala Hale, Inc.

Yoko Tomita, Conley Dew
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Iiving or vacationing in the rainy Windward side of Oahu;
and that- the EKahaluu/Waikane area lacks the "prestige”
factor needed to attract Japanese.

geveral others were confident that the golf course could
be marketed in such a way as to create international
"prestige"” for the Waikane area. They predicted definite
Japanese interest in purchasing in this area for vacation
use. However, they did not foresee Japanese interest in
acquiring existing properties. Rather, they felt the
Japanese market would be for a new planned development of
at least several hundred homes, preferably bordering the
golf course {if one existed). They doubted there would
be Japanese interest even in nearby oceanfront proper-
ties, because of the Japanese desire to congregate in
relatively large high-activity homogenous communities.

Market Opportunities for More Intensive Land Uses: Some
property owners (or future purchasers) may perceive a market
demand for more intensive uses -- €.K., gubdividing agricul-
tural land into rgentlemen’s estates,” or upzoning from
agricultural to country zoning, OT from country to residen-
tial zoning.

As noted above, some of the real estate personnel
interviewed for this study foresaw that the Waikane golf
course could create opportunities for more intensive uses.
Those who made this prediction particularly focused on
geveral parcels in Waiahole-Waikane:

o Agriculture—zoned lands makai of the highway, if and when
they are vacated by longtime tenants involved in the
waiahole-Waikane "gtruggle; " and

o The agriculture-zoned parcel of 300+ acres mauka of the
proposed golf course, which some considered a potential
candidate for =a gsecond golf course or & residential
development adjacent to the currently proposed course.

However, market opportunities to subdivide or upzoneé land do
not automatically result in the iands actually going into
more intensive uses. Government approval is required.

Government Policies and Approval Processes: Policies and
processes Aare subject to change over time. However, at
least for the foreseeable future, the following factors must
be considered in predicting the likely success of attempts
to gain approvals for large new gubdivisions or upzonings:

o GCeneral Plan Population Guidelines: The General Plan
requires the City to develop guidelines for future Oahu
population growth, using official State population

projections. These guidelines are ugsed as a basis for
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deciding how much additional development to allow 1in
various parts of the island.

The current guidelines -- based on the “"M-F Series"” of
population projections (Hawaii State Department of Plan-
ning and Economic Development, 1984} -- would permit
extremely limited further development in Koolaupoko
(Department of General Planning, 1987). New guidelines
under consideration -- based on the State’s preliminary
"M-K Series” (Hawaii State Department of Business and
Economic Development, 1988) — would drastically reduce
opportunities for further growth in Koolaupoko, if rati-
fied by City Council:

Percentage of

Eooclaupoko Total Oahu
Projection Year Population Estimate Population
. 1985 114,631 14.0%
"M-F Series” 2005 118,400-129,800 12.4%-13.6%
"M~E Series” 2010 111,400-121,600 11.0%-12.0%

(The percentages indicated for 2005 and 2010 are derived
from present and proposed City guidelines (Honolulu
Department of General Planning, 1887; Notice of
Publication of Resolution 88-404, Honolulu Advertiser,
October 19, 1988, p. D-9), not State forecasts.)

Since the high point of each projection is greater than
the existing population, both allow for some growth in
the population. That growth can be accomodated within
existing residential areas. Current zoning in Koolaupoko
provides space for 36,400 housing units -- and hence
123,900 persons, using the Department of Ceneral Plan-
ning’s (1987) figures. Consequently, the proposed
guidelines for 2010 call for a population that can be
accomodated in Eoolaupoko without creating any new
residential zoning.

Development Plan Provisions: The Eoolaupoko Development
Plan calls for Waiahole, Waikane, and Kualoa to remain
"relatively lightly settled, rural areas.” The Plan also
mandates some general controls: "Development controls
shall provide for compatibility with existing single-
family residential areas and the preservation of the
general rural character of these areas" (Section 32-
6§.2(5)).

Community Attitudes: When evaluating land use proposals,
City agencies consider (1) General Plan/Development Plan
policies; (2) policy jssues related to the request; and
(3) community concerns (personal communication, Calvin
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Ching, Branch Chief for Zoning, Honolulu Department of
Land Utilization, October 17, 1988).

Community groups such as the Kahaluu Neighborhood Board
have consistently opposed intensified land uses in rural
parts of the area. Section 3.4 notes specific instances
in which City authorities have rejected subdivision
approvals. Furthermore, past proposals for residential
upzoning by a major waiahole-Waikane 1andholder have been
repeatedly rejected.

lications _ for New Upzoningl or gubdivision Reguests:
Given the foregoing policies and precedents, it is highly
unlikely that any proposed major new upzoning to
residential use would be approved by the City, according
to the Department of Land Utilization’s Branch Chief for
Zoning (personal communication, Calvin Ching, October 17,
1988). One-acre "~ountry" zoning or gubdivision of agri-
cultural lots into two-acre parcels might be considered
compatible with the area’s rural character. However:

- To subdivide large agricultural-zoned parcels into
smaller "egtates," the applicant pust submit a study
showing that agriculture on the small lots is
economically feasible. The City has approved very few
such applications in recent years.

- To receive country zoning for a large new subdivision,
the applicant must gatisfy infrastructure requirements.
A sewage treatment plant (rather than cesspools) is
l1ikely to be required for any large new subdivision.
The City has tended to require developers to provide
either an up-front bond or a guarantee to maintain any
private sewage treatment plant. As a result, the
infrastructure for any new private country-zoned
subdivision would be very costly.

b
-
,

4.6.3 Preliminar Analysisg of Potential Waikane Qutcome

As previously atated, such an analysis must be regarded as
very tentative and preliminary, in 1light of the lack of
truly comparable historical precedents in Hawaii. However, the
factors discussed on the foregoing pages suggest different
possible outcomes for different nearby areas.

Table 11 provides an overview, with some additional comments
below.

4.6.3.1 Eahaluu (and/or Kaaawa)
The tax assessor' and most real estate informants saw no

project impacts extending this far outside the immediate area.
Realtors who did anticipate possible impacts saw them as part of
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TABLE 11:
OVERVIEW OF POTENTIAL TMPACTS ON NEARBY USES AND VALUES

Current Zoning

RESIDENTIAL COUNTRY AGRICULTURAL —
Eahaluu (Little 1ikelihood of any effects this far outside
(and/or immediate area, except perhaps as part of general o
Kaaawa) trends for more recreational development.) P
waiahole N/A Little or no No effect, due c
Valley (Residential impact {(very to active agri- v
(Mauka) leases are in few country- cultural status —
Ag Park.) zoned parcels). of area and to !
terms of lease. ‘.
. m
Waiahole- Probable in- Possible stimu- "
Waikane creases in N/A lation of land-
Makai of land values/ owner interest —
Highway property tax, in upzoning or b
due to anti- gubdivision -- -
cipated pur-— countered by
chases in ares. City policies. I
Waikane Possible stimu- -
Valley N/A N/A lation of land- 0
Mauka of owner interest =
Project in upzoning oT —
subdivision -- ;
countered by -
city policies.
.
Haupoa Rd. Probable in-
and N/A N/A creases in —
Waikane land values/ ‘
Valley Rd. property tax, —
Properties due to anti- _
cipated pur- ;
chases and —
improvements
in area. —_
Hakipuu/ Probable in- No effect for -
Kualoa N/A creases in i1and in active ;J
Properties land values/ use -- increase

property taXx,
due to anti-
cipated pur-
chages in area.
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a larger development trend which is occurring anyway (e.g., the
development of more recreational facilities and attractions in
the upper part of Koolaupoko) .

4.6.3.2 Waiahole Valley (Mauka)

The planned State gubdivision effectively "locks in"
Waiahole Valley to agricultural and rural-style residential uses
for the next several generations. (NOTE: The residential lease
area is zoned agricultural. Residential leases, like the
agricultural leases, cannot be sold and thus are not subject to
market pressures.)

Waiahole contains a very few country-zoned lots excluded
from f(but mostly gurrounded by) the agricultural park and hence
open to market pressures. However, relatively few outside people
may be simultaneously attracted by both the rustic Waiahole
lifestyle and the Waikane golf experience.

4.6.3.3 Waiahole-Waikane Lands Makai of Highway

There are two land use designations makai of the highway:
(1) Residential for about 25 lots makai of the subject property;
and (2) Agriculture for some 100 acres owned by the McCandless
heirs, Magoon Estate, and one or two other small property owners.

The residential lands clenrly have the potential for
attracting some new purchasers, resulting in higher values. (The
purchasers, however, are not likely to be Japanese nationals
paying with cheap dollars, so that increases in value would be
relatively reasonable.) A number of the existing residential
properties consist of small lots with aging cottages,;
consolidation might be needed to achieve real value.

Agricultural-zoned lands makai of the highway would have
clear market potential as a new oceanfront housing area. How-
ever, the longstanding City policies and precedents described
earlier would have to be overcome for residential upzoning.
"Country" zoning or agricultural aubdivision requests would face
difficult infrastructure and economic feasibility assessments.

4.6.3.4 Waikane Valley Lands Mauka of Golf Course

Of the two major parcels in the back of the proposed
project, one is being acquired by the U.S. Navy, which intends to
regtrict any uses due to unexploded ordnance. The other consists
mostly of Preservation land, but does include some 300+ acres
with market suitability for another golf course or the sort of
upscale residential development considered necessary to attract
overseas Japanese.

However, the Waiahole-Waikane Community Association has
announced its political opposition to a gecond golf course
anywhere in the area. And any residential or country upzoning
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reques?, or estate-type agricultural subdivision, would have to
deal with the barriers Jjust discussed.

4.6.3.5 Haupoa Road and Waikane Valley Road Properties

Of approximately seven Haupoa Road properties, three or four
will probably have good golf course views. If and when these
views result in sales at higher prices, or if and when current
owners not actively using the land for agriculture build more
expensive homes to capitalize on these views, property values for
similar non-agricultural Haupoa Road will also rise.

The kuleana property on Waikane Valley Road, at the entrance
to the project, also has the potential to increase in value -- in
part due to the road paving and other infrastructure improvements
that will occur-. It may be noted, however, that all members of
the extended family-must agree to any purchase offers.

4.6.3.6 Hakipuu/Kualoa Properties

Lands in active farm or ranch use would be unaffected by
rising property values. Country-zoned properties in the vicinity
of Johnson Road or on the waterfront -- along with any agri-
cultural~zoned land not in active use -- could be the focus of
some additional demand. The nature and quality of these proper-—
ties vary greatly, but the overall setting is very attractive.
Demand is likely to increase for these properties in the future,
and it will probably be difficult to separate out the effects of
the Waikane Golf Course from effects of other recreational
attractions drawing people to the upper Koolaupoko and Koolauloa
areas.

4.6.3.7 Summary and Concluding Comments

Property value and related impacts on nearby rural
communities cannot be predicted with accuracy. However, the
available evidence suggests they will be primarily confined to
the immediate Waikane (and perhaps makai Hakipuu) area and will
not extend to Eahaluu. A relatively small number of current
property owners will reap the benefits of increased values and/or
bear the costs of additional property taxes. {The issue of
undesired property tax increases jg discussed in Section 4.7.6.)

Arguably, the golf course could add to existing market
pressures for residential use of nearby azricultural-zoned
parcels. However, there is a history of community opposition to
such proposals, as well as City land use policies against more
intensive land uses in the area. Without some major upzoning or
large new subdivision, any significant vuave” of Japanese
purchases seems unlikely in the foreseeable future.

There is the possibility that expectations {even if

incorrect) of large-scale international investments could
generate a short period of land speculation near the project
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site. This depends to a large extent on whether government
agencies and community groups themselves perceive and
characterize approval of the Waikane golf course as:

o an urban or suburban-type use, indicative of future urban
or suburban-type development; or

o a use which effectively downzones the land from currently
approved two-acre gubdivision status (Section 4.5) and
prevents, for the foreseable future, applications for
further subdivision of the Waikane Valley property.

Thus, to =& certain extent, community interpretation of a.
Waikane golf course approval could determine the extent of impact
on land values and "pressures” to upzone nearby parcels.

4.7 SOCIO-ECONOMIC MITICATIONS AND ENHANCEMENTS

In its June 28, 1988 Agreement with the WWCA on relocation
of project site tenants (Section 4.2), the developer also agreed
"to use its beat efforts to be a positive, constructive and
active member of the Waiahole-Waikane Community. These efforts
may take the forms of

"(a) contributing gervices, materials, and money for needed
projects and facilities of the Waiahole Elementary

School,

"(b) working with the WWCA to train residents of the
Waiahole-Waikane Community for employment at the
proposed Golf Course,

"{c) according the opportunity to residents of the Waiahole-
Waikane Community for employment at the proposed golf
course and related facilities,

"(d) working with the WWCA to organize a Jjunior golfing
program for full-time students living in the Waiahole-
Waikane Community with designated hours for free play
to be determined by [the developerl], and

"(e) working with the WWCA to provide a graded and seeded
area for a baseball/softball field for use by the
Wainhole-Waikane Community, if {the developer]
determines that land is available and if all
governmental approvals can be obtained.”

The following section provides updated information on these
and other potential actions to mitigate problems or enhance
benefits.
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4.7.1 Partnership with Waiahole Elementary School

In the four months since the above Agreement was signed,
developer representatives have met with the WWCA, the school
principal and selected teachers, and members of the school
Parent-Teacher Association (PTA).

The school and PTA assembled a priority list of immediate
achool needs which the regular budgetary process could not meet.
This initial year’s list involves substantial developer
contributions. In the future, similar lists and contributiocns
will be made, although the requests and donations will drop to a
lower level as the arrangement becomes a regular one.

Among the items which Waikane Development Co. has agreed to
purchase for Waiahole Elementary School this year are lights for
the basketball field, a videocassette recorder, cafetorium stage
curtains, &a stencil machine, an electronic scanner, and two
personal computers and related items (software, computer cabinet,
etc.).

Waikane Development Co. is also assisting the school with a
scheduled December 1988 fundraiser (by supplying a large tent,
chairs, and tables) and is sponsoring school involvement in a
Career Education Fair at the Waikilki Sheraton Hotel.

4.7.2 Job Opportunities and Training

Waikane Development Co. has assigned its socio-economic
consultant to work with the WWCA and appropriate agencies to
develop & training program. Some preliminary conversations with
the State Department of Labor and Industrial Relations (DLIR) and
with other golf course employers (both in the area and throughout
the state) have been held.

WWCA officers have informally polled their membership and
report definite interest in full- and part-time employment.  The
next scheduled activity, in November 1988, will be to conduct a
more formal survey of WWCA members to determine exact interests,
worker characteristics, and existing skill levels.

Preliminary conversations with golf course and clubhouse
operators indicate that the vast majority of Jjobs do not require
specific technical skills. Rather, Jjob requirements include
basic communication skills, good work habits, and a cheerful
attitude. Most operators prefer to train their own employees --
after selection among applicants -- in job-gspecific skills such
as handling particular types of groundskeeping machinery.

Under the U.S. Constitution, no individual can be guaranteed
a Jjob simply because he or she is a resident of Waiahole-Waikane
or the overall EKahaluu area. However, all other qualifications
being equal, employers often prefer to hire applicants who have
lived nearby for a substantial period of time, since these people
are less likely to turn over.

57



Lo

L)

L)

J

¢
R

Thus, the objective is to assure that local residents are
competitive in applying for jobs. And the most useful types of
developer-sponsored activities would involve pre-employment {or
"pre—selection”) training of Waiahole-Waikane residents —_—
assistance in developing self-presentation and job interview
skills, basic reading and mathematics, and perhaps some evidence
of familiarity with groundskeeping or clubhouse activities.

Potential program components would include:

o A basic skills, job interview, and work habits counseling
effort, which can be provided by DLIR or various private
human resource training firms;

o Summer Jjob apprenticeship programs for young people at
nearby golf courses prior to the Waikane opening;

o A Jjunior golfing program with area schools, bath
familiarizing young people with golf course environments
and also providing an opportunity to develop skills
needed to become golf "pro’s.”

4.7.3 Community Access to Golf Course and Facilities

Both the WWCA and the Kahaluu Neighborhood Board have
expressed strong degsires for the Waikane Golf Course to be
integrated into the community and not function as a private
reserve for the affluent which excludes local residents.
Questions have been raised about the affordability of golf rates
and the availability of the clubhouse for community uses.

Golf Course Rates: No fee structure has yet ©been worked
out, and sSo no dollar figures can be stated. However, the
developer has approved the following general principles:

o There will definitely be reduced "kamaaina" rates for
local residents and golf clubs at selected days and
hours. No finsl policy has been set, but such kamaaina
rates normally run at about 40 percent of the rate
charged for other public play (e.g., drop-in tourist
trade) .

o The course will be open to the public {(non-members) about
40 to 50 percent of the time.

o Local membership costs will be substantially less than
international memberships. Although a formal market
study has not been conducted for this project, the
developers expect there will be more local members using
the golf course than international members.
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Use of Clubhouse: The Waikane Golf Course clubhouse may be
available at reduced fees to local groups for special banquets
and meetings. The amount of fee reduction has yet to be deter-
mined. In addition, the developer is receptive to the jidea of
making 8 bangquet or meeting room available for local groups’
apecial events. However, scheduling and cost considerations have
not yet been worked out, particularly for nighttime events.

4.7.4 Community Park Development

Waikane Development Co. on project approval would Egive
approximately three or four acres of land along the highway (on
the Kahaluu aide of the entry road) to the WWCA for development
as a small community park. The developer would also assist the
community in gubmitting * necessary applications to government

agencies for park approval .

Ideally, the WWCA would like to use this property for a
ballfield-style "active" park. However, the parcel is in the
U.S. Army Corps of Engineers’ officially-desinnated ‘"yetlands”
area, and it has yet to be determined whether such uses would be
allowed there. If not, the parcel would still be given to the

wwWCcA for whatever use is permitted.

Additionally. Eahaluu Neizhborhood Board members have asked
if any of the dirt from golf course construction can be used as
£ill at the EKahaluu Regional Park expansion. The developer has
agreed to donate any excess dirt left over after construction of
the golf course and WWCA park. if this is desired by the City
Parks Department.

4.7.5 A ricultural Use of Wetlands

Neighborhood Board members have also asked about the
possibility of using other parts of the wetlands below the
planned golf course for active agriculture, particularly taro.

The developer has indicated a willingness to pursue this
possibility. if feasible. The WWCA has rajised some concerns
about water implications for downstream farmers and siltation of
Kaneohe Bay during flood gseasons. Another concern is the
potential for increased £lood hazards. These issues are still

being researched.

4.7.6 Tax Relief for Nearby off-Site Property Ouners

Project impacts on iand values and property taxes are
uncertain but probably limited to @a relatively few nearby
properties with residential or "eountry" zoning (Section 4.6).
For some these impacts will be welcome; others may not seek the
additional value and may find increases in property taxes to be

burdenscme.
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The threat of sudden, unexpected tax increases has been &a
general concern on Oahu (see Section 2.4.1). In response,
several bills have been introduced with the aim of lessening tax
increases for non-speculating property owners, especially owner-
occupants. These cannot be put into effect until at least 1988
due to current State controls on county tax assessment
procedures. Thus, while no change in assessment procedures can
be made now, the tax structure could change in profound ways
before the Waikane project opens.

Three proposed changes may be mentioned here as examples:

o City Ordinance No. 88-84 raised the exemption on real
property occupied by the owners from $20,000 to $40,000,
and thereby lowered the taxable value of such property
(as of 1989, when City Ordinances alone suffice to change
the real property tax structure);

o The 1988 City Council’s Bill No. 94 would in effect
impose a cap on real property taxes on all owner-occupied
properties, determined by the homeowner's income; and

o Bill No. 43 would allow the dedication of residential
land for use, not sale, with the consequence that taxes
on such land would be based on average rates of increase
in value igslandwide, not on changes in value in the
immediate area. {This bill also directs the City Finance
Department to assess golf courses such as the project as
commercial property.)

These three proposals all provide protection for homeowners
who do not wish to gell their property from tax increases based
on property sales by others. They differ in many respects, and a
great deal more public debate may be expected before =a total
legislative solution is achieved. However, that debate is
already underway, and the consequences may help mitigate poten-
tial project impact on nearby residential property ‘taxes and
associated changes in ownership and use patterns.
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INTRODUCTION

The proposed golf course complex is located in Waikane Valley,
Koolaupoko District, Oahu, Hawaii. The project site occupies
over S00 acres and lies approximately 3.5 miles north of Kahaluu
(see Figure 1). It is bordered on the north by the Puu Ohulehule-
Puu Pueo Ridge, on the south by a low ridge of the Waiahole
Agricultural Park, on the east by Kamehameha Highway, with its
western (mauka) boundary cutting the 200- to 250-foot contours.

The objective of this report is to present the necessary facili-
ties planning and preliminary engineering documentation pertain-
ing to storm drainage for the proposed project. Specifically,
this report addresses the following:

1. Background information on the propesed project

2. Existing site and watershed conditions

3. Proposed development and resulting drainage modifica-
tions

4. Impacts and mitigation of the proposed development
affecting the site and the watershed

PROJECT BACKGROUND

Proposed Project

The proposed Waikane Golf Course will consist of a 27-hole golf

course, a driving range, maintenance building, and a clubhouse.

Several small ponds and landscaping features will be included to
function as water storage and/or storm runoff abatement facili-

ties.

The golf course will be positioned within the southern portion of
the property and west of the wetlands fronting Kamehameha High-
way.

The clubhouse will be situated in the central portion of the golf
course at the 135- to 150-foot elevation, with the driving range
situated west (mauka) of the clubhouse complex.

" A
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The maintenance building will be located in the lower portion of
the golf course (50~ to 60-foot elevation), west (mauka) of the
wetlands.

Land Use and Zoning Designation

The majority of the property is presently designated Agricultural
by the State Land Use Commission. A small portion of the prop-
erty (Tax Map Key:4-8-14:4) is designated Conservation. All of
the proposed activities will take Place within the lands desig-
nated Agricultural.

The majority of the land is zoned Ag-2, with a smaller portion
(Tax Map Key:4-8-14:4) zoned Preservation (P-1).

EXISTING CONDITIONS

Topographic Features

The project site exhibits varying terrain, with elevations
ranging from 10 feet above mean sea level (MSL) along Kamehameha
Highway to 250 feet at the western boundary. Slopes of 1 to

10 percent are found in the makai portion of the site, with steep
slopes in excess of 30 percent over much of the mauka area.
Numerous ridges and small plateaus characterize the southwestern
portion of the property, while the northern portion features very
steep slopes carved by erosion.

Waikane Stream, a perennial stream, traverses the project site at
the northern third of the property, and a small, unnamed stream
crosses near the southern boundary. The two streams converge
makai of Kamehameha Highway, discharging into Kaneohe Bay.
Swamplike low areas, classified as "wetlands" by the U.S. Army
Corps of Engineers, are found bordering the streams in the
vicinity of Kamehameha Highway.

The site is heavily vegetated with tall grass, scrub brush, and
trees. Open areas in the form of dirt roads and pockets of
erosion are also seen within the project site.




T e

Climate

The project site experiences a temperate climate, with the
average annual rainfall ranging from 65 inches in the lower
portion of the site to 79 inches at the mauka boundary. The
rainfall increases to approximately 200 inches per year at the
crest of the Koolau Mountain Range. Seasonal variation of
rainfall is typified by wet winter months and generally dry
summer months, with approximately 70 percent of the rainfall
occurring between November and April.

The project site enjoys generally mild and uniform temperatures.
Data indicate that February is normally the coolest month, with a
mean annual temperature of 68 degrees F, while September is
generally the hottest month, averaging 80 degrees F. The pre-
vailing north-northeast tradewinds generally make for a comfort-
able environment, even during periods of high relative humidity.

Waikane Stream Drainage Basin

The Waikane Stream Drainage Basin is irregular in shape and is
comprised of two subdrainage areas totaling approximately
3.6 square miles (see Figure 2). )

The Waikane Stream Watershed, the larger of the two subdrainage
areas, encompasses approximately 1,800 acres and contains several
tributaries that discharge into Waikane Stream. A U.S. Geologi-
cal Survey continuous flow measuring gauge located at the 75-foot
elevation of Waikane Stream indicates a mean discharge of

8.3 cubic feet per second (cfs). The Waikane Stream Watershed
stretches from the ocean to the crest of the Koolau Mountain
Range for a distance of over 3 miles.

The unnamed stream drains the smaller watershed, which covers
approximately 660 acres. Currently, there are no continuous
stream gauging facilities on this stream. A little less than
half of the projéct site is located in this watershed, with the
remainder falling within the Waikane Stream Watershed.
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Runoff

There are over 25 years of records for the Waikane Stream gauging
station (Station 16-2949). Recorded annual peak discharges range
from 292 cfs to 8,800 cfs (February 4, 1965).

A flood insurance study covering the City and County of Honolulu
by the U.S. Army Corps of Engineers contains frequency-discharge-
drainage area curves for Waikane Stream and the unnamed stream.
Peak discharges for the 10-, 50-, and 100~year intervals are
listed below.

Stream 10-Year 50-Year l00-Year
Waikane 5,500 cfs 8,600 cfs 10,300 cfs
Unnamed 2,000 cfs 3,400 cfs 4,300 cfs
Total 7,500 cfs 12,000 cfs 14,600 cfs

The project site was divided into seven subwatershed areas in an
effort to determine the peak runoff generated onsite using the
Rational Method. The peak runoff for storms with recurrence
intervals of 10 years and 50 years was estimated for the existing
site conditions as follows:

Storm Recurrence Intensity Peak Runoff
_Interval (yr) (in/hr) (cfs)

10 2.5 276

50 3.5 386

Flood Hazard

Portions of the project site currently experience flooding.
Areas inundated by a 100~year flood are indicated on the Flood
Insurance Rate Map (Figure 3). The Flood Insurance Study by the
Corps of Engineers states that the primary cause of flooding is
the inadequate channel capacities and the backwater caused by
bridges and culverts at Kamehameha Highway. There are currently
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no drainage improvements within the project site other than the
bridges and culverts at Kamehameha Highway.

' MODIFICATIONS AFTER DEVELOPMENT

The proposed golf course development would change the character
of approximately 143 acres of the project site. The dense
vegetative cover currently found on the site would be replaced by
a more open, close-cropped landscaping typically associated with
golf course developments. Roadways, parking lots, buildings,
ponds, and other features normally supporting a golf course would
further add to the modification of the project site.

As a result of the proposed improvements, peak runoff generated
onsite is expected to increase. However, the total volume of
runoff is not expected to increase. Refer to the report, “Envi-

ronmental Aspects of Storm Water Runoff," by Gordon L. Dugan, Ph.D.

(February 1988) for more information. Estimated peak runoff for
1l0~year and 50-year storms is as follows:

Recurrence Peak Runoff
Interval (vyr) (cfs)

10 438

50 612

Drainage patterns are expected to remain similar to existing
conditions, although diversion of some onsite runoff to the golf
course ponds is proposed. It is anticipated that the natural
slopes and vegetation of most of the areas unaffected by'éolf
course construction would be maintained.

Construction of the golf course will not affect the 100-year
flooding of Waikane Stream. Portions of the golf course may _
encroach into the flood fringe, with tees and greens being placed
above flood elevations.

A 600-foot segment of the unnamed stream is proposed to be
realigned to a new course approximately 300 feet long. The
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segment of stream is located near the proposed driving range (see
Figure 4). The proposed realignment will require a Stream
Diversion Permit from DINR.

TMPACT AND MITIGATION

Development of the proposed golf course improvements may result
in a potential increase in the offsite discharge of peak runoff
generated onsite. Without mitigation, the downstream discharge
of the onsite runoff has the potential to increase approximately
58 percent for a l1l0-year storm and 59 percent for a 50-year
storm. However, runoff entering Waikane Stream and the unnamed
stream can remain near levels experienced for existing conditions
when mitigating measured are employed. These measures include
routing runoff to ponds within the golf course layout.

It is intended that the ponds serve as detention basins, dampen-
ing the peak runoff generated onsite. Additional detention
pasins can be created to dampen major storm runoff by selective
sizing of drain culverts under cart paths crossing gullies and
depressed areas between fairways. BY incorporating these deten-
tion basins into the golf course design, the discharge of peak
storm runoff from the project site is not expected to increase
from existing conditions.

The impacts of the increased onsite peak runoff are greatiy
reduced when compared to the impact of peak runoff generated over
the entire drainage basin. The increase in onsite peak runoff
represents 2 percent of the total peak runoff from the drainage

basin.

A positive impact of the proposed development is the probable

reduction of erosion and sediment transport to Kaneohe Bay. Bare
areas currently found would be planted, with the project site as
a whole having better control and maintenance of its landscaping.
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APPENDIX G
Environmental Aspects of Storm Water Runoff
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INTRODUCTION

The proposed Waikane Golf Course Development Project is lo-
cated in Waikane Valley, the northern-most watershed in the
Kaneohe Bay drainage basin, as shown in Figure 1, The project
proposes to develop three 9 hole golf courses along with a club-
house, driving range, four ponds (covering nearly 7 acres),

a wastewater treatment plant facility, and a connecting roadway
system. The total area planned to be developed consists of ap-
proximately 155 acres out of over 500 acres that are included
within the property boundaries.

The golf course greens and fairways, intermingled within
undeveloped areas, are primarily positioned within the southern
2/3 of the property, and mauka of the approximately 25,8 acres of
determined wetlands (Department of the Army, 1988) that are in-
cluded within the property mauka of Kamehameha Highway. The
property boundaries are shown in Figure 2, along with the Bross
area of the proposed development site. The wastewater treat-
ment facility is located near the southern boundary, approxi-

mately 2000 ft makai of the City and County of Honmolulu Boérd

of Water Supply's Pass-No Pass Line, which is outlined in Figure 2.

As can be observed in Figure 2 the project area proposed
to be developed is approximately equally divided within the main
1800 acre Waikane Watershed and the ad jacent (south) unnamed
ditch 660 acre subdrainage area. The proposed site ranges from
about 25 ft to nearly 245 ft, The unnamed ditch and Waikane

Watersheds extend from sea level at Kaneohe Bay to a maximum
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Figure 2., Site Location of Waikane Golf Course,
Waikane, Koolaupoko, Oahu, Hawaii




elevation of approximately 1250 ft and 2681 frt, respectively,
the latter of which is at the crest of the Koolau Range (U.S.G.S.
7% minute quadrangles, Kaneohe, Kahana, and Hauula), a distance
of over 3 miles. The Koolau Range on the windward (east) side
is characterized by abrupt steep palis that rapidly merge with
a rolling plain that gently slopes toward the coast.

" The median annual rainfall at the project site ranges from
nearly 65 in. at sea-level to approximately 79 in. at the mauka
end of the development area, The rainfall continues to increase
to approximately 200 in. at the head of the Waikane Watershed,
the crest of the Koolau Range. Seasonal variation is typically
manifested by wet winter months and dry summer months, The tem-

pPerature in Valleys near the project site area is mild and uni-

form, with the coolest and warmest months averaging approximately

72 and 79°F, respectively. These temperatures are characteris-~
tic of Windward Oahu. During the winter months, the relative
numidity approaches 80%, while during the summer months it is
somewhat less humid (State of Hawaii, 1986).

Soils and Geology of the Area

The geologic history of Waikane Watershed, the unnamed ditch
drainage area, and ad jacent Waiahole Watershed to the south is
essentially that described by Takasaki, Hiroshima, and Lubke
(1969) for the Kaneohe Bay drainage basin. The valley is formed
by steep-sided basaltic ridges that project northeastward from
the Koolau Range, which developed during the Koolau Volcanic
Series in Pliocene times. Most of this volcanic rock at the

lower elevations is a dike complex of the Koolau Volecanic Series,
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generally striking N 35°W, and at the higher elevations, mar-
ginal dike zones exist. These dikes are remnant conduits through
which the volcanic lavas travelled to the earth's surface, and
they consist of nearly vertical slabs of dense, massive rock,
generally a few feet thick, cthat extend for considerable distances.
Normal permable lavas containing water occur between these slabs.
A dike complex refers to those areas where dikes constitute more
than 5% of the rock, whereas a marginal dike zone refers to those
areas where the dikes constitute less than 1% of the rock. It
is apparent that the marginal dike zone would be more signifi-
cant from a groundwater resource standpoint in that a greater
volume of stored water is available,

Erosion of the basaltic rock over the years has provided
an alluvium material which filled much of the valleys and ex-
tends to the coastal areas, and unlike other areas of Windward
Qahu, calcareous sedimentary material is sparce. Generally
speaking, this material consists of an older, moderately to
well consolidated alluvium, and a younger, more poorly sorted
alluvium, which overlies the older in the coastal regions.
These soils are acidic, humic latosols, typified by the Waikane
Soil Series (Foote, et al., 1972) and are characteristically
well~drained silty clays, with low fertility value for topsoil.
Depth of soil material over underlying consolidated materials
is almost exclusively gr;ater than 15 £ft, as shown in Figure 3.

Two separate soil series, Waikane and Hanalei, are included

in the 155 acres proposed to be developed. The relationship of

these soil series to storm water runoff will be discussed in a
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Soil Character Code

1
11
III
v
VI
VII

Non-expanding, non-rocky, surface well-drained
Non-expanding, rocky, surface well-drained
Expanding soil, non-rocky, surface well-drained
Marshy soil, non~rocky, surface well-drained
Coral sands, non-rocky, surface well-drained
Coral sands, rocky, surface well-drained

Figure 3.

Slope Categories

0 - 10%
11 - 20%
21 - 30%
3047%

Depth of Consolidated

Material Code

1. 0-5 ft
2, 6 - 10 ft
3, 11 - 15 ft
4. 15+ ft

Underlying Material Code

C Consolidated Coral
L Consolidated Lava
W High Water Level

Land and Slope Categeries for Waikane and

Unnamed Ditch Watershed, Waikane, Oahu, Hawail

(Source: Ref, Murabayahi and Kuwahara, 1969)
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iater section of the report. The existing vegetation of the
area proposed to be developed is best described as herbaceous,
with a mixture of grass, weeds, low lying brush intermingled
with some trees, but brush is considered the minor element.
Vegetation coverage, quite heavy in some locations, averages
greater than 90% over the developed area.

Groundwater QOccurrence and Movement

Shown in Figure 4 is a cross-section of a typical stream
channel in the Kaneohe Bay drainage basin. The low volume dike
complex is located generally in the iowlands while the high
capacity marginal dike zone is located at the higher elevations.
The latter dike system represents the most reliable water re-
source of the Waiahole-Waikane area, which is typically con-
sidered as similar units. A system of seven tunnels, penetrating
the dikes, provide the major source of water for the Waiahole
ditch-tunnel system of the Waiahole Water Company. A long-
term average flow of nearly 25 mgd is diverted to south-central
Oahu (near Waipahu) for cane irrigation on Oahu Sugar Company
land. This flow also includes some storm runoff, but excludes’
occasional pumpage from Waiahole Stream. The water table at
the higher elevations generally exceeds 800 ft. An upper zone
of discharge exists near this point where the perennial tribu-
tories that form Waiahole and Waikane Streams undercut the high-
level water for a major portion of their base flow. At around
200 £t elevation a second zone of discharge exists. Further-
more, there is a nearly continuous discharge of groundwater

along the stream channel, and an associated absence of sea water-
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basal water interchange in the inland areas due to the imper-
vious dikes. The net result of this geologic feature is that
much of the groundwater not developed in these valleys even-
tually rises to the surface and flows into the streams and marsh

areas, such as in the wet lands makai of the areas proposed to

be developed.

Surface Runoff and Drainage

The Waikane Watershed, as shown in Figure 2, is drained by
several tributaries thart converge into Waikane Stream, while
the unnamed ditch only has one water channel. A USGS contin-
uous flow measuring gage (station 16294900), which has been in
operation since December 1959, is located approximately 7000 ft
upstream from Kaneoche Bay at an elevation of 75 ft. The posi-
tion of the gage enables surface water runoff from 1420 acres,
of the 1800 acres, to be continuously recorded, The mean dis-
charge at this station (through 1985) is 8.30 cfs (6,010 acre-ft
per year),

The unnamed ditch and subdrainage area, shown in Figure 2,
which consists of approximately 660 acres, is situated between
the Waikane and Waiahole Watersheds, starting about one-third
the distance down from thé merger of the two watersheds, at the
crest of the Koolau Mountain Range. There is presently no con-
tinuous stream gaging facilities located on this unnamed ditch,
Blthough average stream and base élows have been determined in
the past,

As previously discussed, high mountain dike water is with-

drawn from six lateral tunnels within the Waiahole and Waikane
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watersheds, in addition to an open ditch that extends to the
north into the Kahana Watershed, where water is collected from
4 seventh lateral tunnel. Thesc tunnecls and ditch which tie
into the Waiahole tunnel and ditch system were monitored at
several points by USGS continuous flow recorders from January 1951
through May 1969.

Based on the preceding description it is apparent that a
meaningful water inventory in Waikane, Waihole and unnamed water-
sheds is difficult and requires considerable scientific and engi-
neering assumptions and judgements. To this end the USGS Water
Supply Paper 1894 (1969), the University of Hawaii's WRRC Tech-
nical Report No. 31 (Young, Morphew, and Burbank, 1969), and
work Area 3 of the Water Quality Program for Oahu (Department
of Public Works, 1971), contain published water inventory data.
However reported data in the latter two are based primarily on
the data developed in the USGS Water Supply Paper 1894. The
USGS water 1nvent01y was based on detailed studies of all inputs,
storage, and outputs which were determined by actual measured
values, or estimated by correlation to similar streams or to the
long term records (1927-1960) of East Branch Manoa Stream. In
addition to the average observed discharges and the computed
long term discharées the USGS Water Supply Paper also reported
ng (flow equal or excee@ed 90 percent of the time) values for
both the observed and computed flows in the Kaneohe Bay Area.
The Qgqg values are assumed to represent base flow conditions,
thus the difference between the average or mean flow value and

the ng value is assumed to represent storm runoff. However,
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for the present study the concern will be the incremental difference of the
storm water quantity and quality between the existing (1988) conditions and
full development conditions.

Flooding Considerations

Flooding on Qahu, particularily in the Kaneohe Bay area is characterized
by intense rainfalls in relatively short watersheds, with the result that
the time of concentration (considered as the time required for rainfall-
derived surface runoff to flow from the most remote point in the watershed
to the drainage point under consideration) is relatively short (generally
much less than one-hour)., Streams in the Kaneohe Bay area thus tend to
surge quickly and return to near normal flow in a half-a-day.

Flooding has been a recurring problem in the Kaneohe Bay area through-
out recorded history, however, aS mentioned previously streamflow records
for Waikane Stream at an altitude of 75 ft, date back from 1960. The State
of Hawaii Department of Land and Natural Resources (DLNR) (1970) used the
USGS annual maximum flow data to develop the probability of the recurrence
interval for flood frequences. Flood frequencies for Waikane Stream for the
years of record are shown in Table 1. The number of events, or annual max-
imum flows, was 10 for Waikane Stream. The curves have been extended to
200 years, or well beyond what would normally be considered statisticall}
valid.

Flood frequencies for 50 and 100 year intervals have also been developed
by DLNR in cooperation with the Pacific Ocean Division, Corp of Army Engineers
(Department of Land and Natural Resources, 1973). Graphs jillustrating flood
frequencies and corresponding runoff in time intervals of 1 to 100 years for
Waiahole, Waikane, and the unnamed ditch are shown in Figure 3. The mag-

pitude of the ratio of peak discharge for Waiahole and Waikane Streams to
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TABLE 1

Floeod Frequencies for Waikane Stream*
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that for the unnamed ditch is shown if Figure 5 to be greater than 20 to 1.
The aerial extent of flooding expected in the 100 yr event for the Waikane
and Waiahole area (Department of Land and Natural Resources, 1973) indi-
cates that less than 6 acres of the golf course lies within the flood zone.
Essentially the same area is designated as Zone AE and Zone X (less than 1
acre) in the Flood Insurance Rate Map, City and County of Honolulu, a part
of the National Flood Insurance Program. The designation AE indicates that
the base flood elevations have been determined for the 100-yr event. Zone X
includes areas of the 500-yr flood; areas of the 100 yr flood with average
depths of less than 1 ft or with drainage areas less than 1 sq mi and areas
protected by levees from 100 yr flood.

The effect of the bridge on the unnamed ditch on Kamehameha Highway
(also called Waiahole Stream Bridge but a different bridge than the one
crossing Waiahole Stream) can be seeﬁ in Figure 6. The effect of the Waikane
Stream Bridge on Waikane Stream is noit as pronounced as that in the two pre-
ceding cases, as shown in Figure 7, however, the flow in Waikane Stream is
restricted by a relatively shallow, undeveloped, poorly defined, and meandering
stream bed which tends to collect debris near its mouth. Thus, it is apparent
that the extent of potential flood plain boundaries for the 50 and 100 yr
events could be reduced by proper stream channel maintenance and/or a larger
opening at the Kamehameha Highway.

Associated with a development project such as is being herein proposed
are alﬁerations in surface water runoff resulting from modifying the existing
ground conditions. Interest in these runoff changes is generally a result
of concern over two factors--one, public safety, and two, environmental im-
pact. The first factor requires the identification of changes in peak dis-

charge rates, the magnitudes of which are necessary for designing adequate
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drainage structures to prevent flooding, while the second requires indenti-
fication of changes in total runoff volume, as well as sediment, nutrient, and
other constituent loads, and effects these will have on the ecosystems of the
natural resource serving as the tsink.” It is this second concern, environmental
impact resulting from increased runoff and sediment loads, and nutrient loads,
and its probable effect on subsequent receiving water (Kaneohe Bay) that is under
study in the present investigation as herein reported. The potential effects
that changes in storm runoff quantity and quality may have upon the receiving
waters per se will be addressed in a separate companion report.

It should be noted that the determination of peak discharge rates results
in a theoretical maximum instantaneous flow, such as cubic feet per second (cfs),
which is a volume per unit of time relationship, whereas the determination for
environmental impact involves calculation of the total volume of flow over a set
time period, such as l-hr, or 24-hr. Thus, a peak discharge rate of up to 3 to
4 times or more over the total volume per fixed time period is typical. In ad-
dition, since safety is involved with the determination of the peak discharge
rates for storm drainage facilities, a very conservative engineering approach is
taken, in contrast to the volumetric determinations needed for environmental
impacts, which are based on average incremental differences between pre-and-post
development conditions. Thus, if more severe conditions occur in the latter tﬁel
incremental differences are likewise affected.

The need for conservation in the design of storm drainage facilities have
been particularly emphasized as a result of the 1988 New Years floods on Oahu.
The result of the notably conservative approach for peak discharge determinations
and consequently the design of storm drainage facilities is that the incremental
differences between peak discharges and volumetric determinations for environ-

mental impact .considerations can be considerable,
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PURPOSE AND SCOPE

The purpose of this study is to evaluate the environmental impact of
the proposed approximately 155 acre Waikane Golf Course Development Project
as it relates to surface water runoff. From an assembledge of baseline hy-
drologic and water quality data, an estimate of the existing and projected
volume and quality characteristics of surface water runoff will be made,
along with an assessment of the environmental impact resulting from this

runoff, in the form of written comments.
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METHODOLOGY

The methodology used in this study consisted of assembling, analyzing,
and interpreting existing data from federal, state, and county agencies, as
well as from on-site surveys of field conditions.

Inasmuch as the scope of work consisted of estimating the alterations
in volume and quality of surface water runoff resulting from the proposed
project, it was necessary to identify those factors that affect runoff gen-
eration and runoff quality for both present and full development conditions.

Methods currently available to estimate the surface water runoff volume
from a specific storm event requires the determination of reasonable rain-
fall runoff coefficients for varying magnitude and duration storms, and for
different land management, vegetation, soil, and soil moisture conditions,
to name but a few hydrologic factors. In most practical situvations, it is
not considered feasible, due to the numerous influencing factors, to deter-
mine varying rainfall-runoff coefficients; rather, it is more practical for
design and evaluation purposes to use a single coefficient for a particular
land-use over a given rainfall intensity range. However, in order to cir-
cumvent a major portion of the vnavoidable error created by using a con-
stant rainfall-runoff coefficient, methods developed by the Hawaii Environ-
mental Simulation Laboratory (HESL) of the University of Hawaii, (Lopez, 1974;
Lopez and Dugan, 1978) and the U.S. Soil Conservation Service (SCS)(1986),
were utilized to determine representative storm water volumes under varying
conditions.

The HESL/SCS method is based on the use of soil maps (Foote et al., 1972)
and the incorporation of curve numbers from the SCS which were obtained from
empirical data, including precipitation, soil,and changing soil moisture con-

ditions, and vegetative cover information from the classification of thousands
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of soils throughout the nation. These soils were classified into four groups,
jabeled A, B, C, and D, with Class A having the highest water intake rates
and Class D soils the lowest. Two separate soils series dominate the de-
veloped project site, Waikane and Hanalei, which cover approximately 119 and
36 acres, respectively. The HESL/SCS method also included the use of rain-
fall-frequency values for given recurrence and duration storms (Giambella et
al., 1984). The rainfall recurrence interval storms chosen for evaluation
purposes were 2, 10, 50, and 100 yr with 1 and 24 hr durations.

Once the increase in surface water runoff volume has been established,
it is necessary to determine the runoff quality for present and full develop-
ment conditions.

The quality parameters of storm water runoff considered the most repre-
sentative to identify potential changes under different land management prac-—
tices.(i.e. present and full development conditions) are: total nitrogen,
total phosphorus; and suspended solids (sediments).

Records of chemical water quality analyses of the streams in the pro-
ject area are primarily limited to those for Waikane Stream from previously
mentioned University of Hawaii's WRRC Technical Report No. 31 (Young, Morphew,
and Burbank, 1969).and the U.S. Geological Survey's (USGS) Water Resources
Data for Hawaii and other Pacific Areas (1967-1985). The Water Quality
Program for Oshu (Department of Public Works, 1971) also reported water quality
values and loadings for Kaneohe Bay streams, however, Ehe basic water quality
values were derived from the WRRC Technical Report No. 31.

The USGS water quality sémples for the active Waikane Stream gaging site
are collected at the site. As would be expected, since the site is located
upstream of significant human activity, the water quality as judged by the

analyses appears excellent. However only the nitrite and nitrate and ortho-
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phosphate concentrations are reported rather than the desired total nitro-
gen and total phosphorus values.

The Waikane Stream water samples for the WRRC Technical Report No. 31
were collected from the Kamehameha Highway bridge that crosses over Waikane
Stream. Although samples from the bridge site would be more representative
of existing conditions than the upstream USGS site, and the concentrations
of both nitrogen and phosphorus vary somewhat, they are beliéved to be more
representative of dry weather flows, rather than storm water induced flows.

To circumvent the problem of determining representative nitrogen and
phosphorus values in surface runoff, for comparative purposes, nitrogen and
phosphorus values of 3.0 and 0.3 lb/acre-yr, respectively, were selected to
represent pre-project (1988) development conditions. These values were de—
rived from a compilation of data relating to nutrient outputs from rural and
agricultural lands throughout the nation that were reported by Loehr (1972).
To convert the output loads to concentration values the nitrogen and phosphorus
values of 3.0 and 0.3 lb/acre-yr, respectively, were utilized along with the
median annual weighted rainfall of 73 in. for the project site area, and a
rainfall-runoff coefficient of 0,30, to result in concentration values of 0.60
and 0.06 mg/L, respectively, for present (1988) development conditioms. ’

Representative suspended solids values in storm water runoff from the
presently developed (1988) ﬁroject site area are again difficult to determine,
jnasmuch as it is commonly presumed, by mainly indirect methods, that the
majority of the annual ;uspended solidsload is carried by the heavy storm
water runoff events which tend to occur on an infrequent basis. Sediment
transport in streams of the Kaneohe Bay area can be very significant., This
aspect can often be observed in Kaneohe Bay near the outlets of the streams

after a significant rainfall event. There is a certain annual quantity of
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sedimentation created by natural phenomena, including erosion, however, Some
human activities and development can increase the quantity of sedimentation,
while others could decrease sedimentation in comparison to natural conditions.

Only a limited number of analyses have been performed on suspended solids
for the northern Kaneohe Bay Streams, Waiahole and Waikane. Sediment loads
for Kaneohe Bay Streams, including Waiahole and Waikane have been reported
by the USGS (Jones, Nakahara, and Chinn, 1971). An empirical expression re-
lating quantity of flow to sediment load for Kaneche Bay Streams was developed
by the USGS for the Oahu Water Quality Study Program (Department of Public
Works, 1971). The empirical sedimentation relationship for Kaneohe Bay is:

S = 452 Q1.53
in which "S" is expressed in ton/yr and "Q" in mgd, Utilizing this relation—
ship for the 1800 acre Waikane watershed and incorporating the parameters of
a median annual weighted rainfall of 120 in. (for the entire 1800 acre Waikane
watershed), and a rainfall-runoff coefficient of 0.3, a rounded-off suspended
solids (sediment) concentration value of 650 mg/L was obtained. A slightly
higher (> 700 mg/L) value was obtained if the calculated sediment load was
divided by the 25-yr average Waikane flow records, (gaging station located
in the upper makai area of the project site), but for conservative reasons .
the 650 mg/L value was utilized.

Quality daéa for urban storm water is sparce, both locally and nationally.
Loehr (1974) compiled urban storm water runoff quality data collected from
throughout the United States, as well as from a few international locations.
As expected, the data are dive}se. Locally, Fujiwara (1973) reported urban
storm water quality d;ta collected from storm drains in different drainage
areas of Honolulu, as shown in Table 2. For the present study, Fujiwara's

results were used to simulate full development runoff quality from the golf
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Representative Storm Water Quality pata for a Honolulu Residen

All units in mg/L:

Constituent
Total Solids
Suspended Solids
coD

BOD

Dissolved Oxygen
NOg - N

TKN

Total P

Ortho P

Iron

Lead

Chromium

Zinc

Copper

a/ Storm water samples collected ©

% Values obtained from Fujiwara (1

el T s b, w3 e

TABLE 2

Concentration

511

252

142

10

7.1
0.211
0.381
0.57
0.27
0.377
0.407
0.013
0.512

0.036

n Aupuni Street near Nuhelewai

973).
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course development for phosphorus and suspended solids, which were respectively,

0.57 and 250 mg/L. Inasmuch as golf courses use fertilizers that contain a =
high amount of nitrogen, a higher concentration of nitrogen could potentially "
be expected in the runoff. However, as previously meﬁtioned, the developed ?ﬁ
grassed areas are interspersed among the natural vegetation, thus resulting i
in a buffer area which would undoubtably take up a significant quantity of iu
any excess nutrients, if they should occur. Also fertilization is applied -
under professional supervision with attention given te the application rate {-‘
as well as abstaining from fertilization during periods of probable heavy i
rainfall, for economic as well as environmental reasons. Nevertheless, the -
total nitrogen concentration for conservative reasons is assumed to be double a
that reported for the residential area runoff, or 1.2 mg/L.
Applying these concentrations to the full development runcff volumes, t;
the projected sediment and nutrient loads from the project site could then —~
f
be estimated for both the present (1988) and full project development con- Lj
ditions, T’
e
r
2
-
~
.
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SURFACE WATER RUNOFF ALTERATIONS

Quantity

The estimated storm water runoff and constituent changes due to the pro-
posed 155 acre Waikane Golf Course Development Project are shown in
Table 3. The values presented, it must be emphasized, are for comparative
purposes only, and are not intendedto be representative of the accuracy im-
plied by the practice of reporting results to one decimal place. This was
done primarily for convenience of calculations and balancing. No attempt
was made to compare these changes with contributions from its surrounding,
or parent watershed areas, which would significantly negate apparent changes
caused by the land use change within the project site.

As can be observed in Table 3 there is actually a calculated decrease
in storm water runoff for the specific storm events being considered. Such
a situation is unusual for developments in relatively undeveloped areas.
However, in this situation the SCC Curve numbers for golf courses are nearly
the same as the existing land use vegetative cover, and even though that
approximately 8 acres of paved areas are developed there are also ébout 7
acres of ponds being added- within the golf course area. The area of the ponds
per se would not result in runoff as long as the banks are high enough to
contain the rainfall. Consequently, as a general statement the proposed de-
velopment would not be expected to significantly alter .the quantity of storm
water runoff within the project area.

These runoff values (acre-ft/event) represent a volume of water and
should not be confused with peak discharge rates which represent the max-
imum volume of storm water runoff discharge per unit of time (e.g., cfs).
Peak discharge rates are required for engineering design of proposed drainage

facilities and ascertaining the capacity of existing facilities, while total
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runoff volume provides a more realistic estimate of impact on water quality.
Calculated peak discharge rates and the resulting flooded area for the streams
or drainage courses within the project boundaries are usually determined from

the City and County of Honolulu's Drainage Standards procedure (City and County

of Honolulu, 1986).
Quality

Besides the changes in volume of storm water runoff, the quality of the
various constituents being transported is of equal, if not of more importance,
However, estimates of water quality constituents resulting from significant
storm water runoff that occurs at the most, only a few times a year, is very
perplexing, especially since information on this subject essentially only
became available at both the local and national level in the 1970's.

The summation of nitrogen, phosphorus, and suspended solids loads from
both present (1988) and projected (full) development conditions for storms
of 1- and 24-hr duration at recurrent intervals of 2-, 10-, 50-, and 100-
years are shown in Table 3, The incremental changes per storm event for the
present and projected development conditions for the various duration and re-
currence interval storms indicate that from the least to the greatest amount
of rainfall: nitrogen and phosphorus increases, while suspended solids de-
creases for all storm events. It should be noted though that nitrogen and
phosphorus are expressed in lb/event, in comparison to ton/event for sus-
pended solids, The interspersion of the developed areas among undeveloped
areas should tend to notably decrease the actual calculated constituent
loads flowing from the property.

The ecology of the wetland plants in the 25.8 acres of designated wetlands
(Department of the Army, 1988), generally makai and downstream of the pro-

posed project, that are within the property boundaries, are not expected to
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be affected by the increased incremental nitrogen and phosphorus loads.

Rather it is generally agreed that water depth is the major factor in governing
the distribution of wetland plants and that scdimentation is clesely related
(Smith, 1978). The expected decrease in sedimentation as a result of the
proposed project should tend to enhance the preservation of the wetlands.

As previously mentioned the potential changes in the quantity and quality of
storm water runoff in relation to the receiving water (ultimately Kaneohe Bay)
will be addressed in a separate companion report.

The hydrologic and water quality aspects of the surface water runcff
were only considered for the present and projected full developed conditions.
However, increases in constituent loads could result from construction acti-
vities, especially if a significant storm occurs during the interim period
between earth moving operations or exposed soil conditions and soil stabili-
zation completion. The impact of construction activities can be minimized
by adhering to strict erosion control measures, as outlined in the City and
County of Honolulu (1981) ordinance relation to grading, grubbing, and stock-
piling.

Other water quality constituents of general concern include biocides
and heavy metals. Typically, the biocides in general use tend to breakdown
more readily in comparison to the more long lasting types of a few years ago;
consequently, except for runoff from agricultural land operations, the types
and concentrations are usually considered insignificant. The use of biocides
in golf course operations will be discussed in a separate companion report.

Heavy metals, on the other hand, do apparently increase somewhat as a
result of urbanization; however, their output from golf course operations
are not well defined. Nevertheless, it is presumed that the output of heavy

metals in storm water runoff from golf course operations is less than from
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a residential area., The possible long-term effect, if any, that the apparent
slightly increased heavy metals have upon the biological life of the recciving
waters {Kaneche Bay and the project's tributary streams) at the concentrations
and especially at the very low loading rates expected is not presently well
defined.

On a comparison basis; however; although it is not directly applicable
for storm water runoff, only lead and iron (by a slight margin), according
to the values in Table 2, actually exceed the primary (Department of Health,
1981) and secondary (U.S. Environmental Protection Agency, 1979) Drinking
Water Standards, respectively. Inasmuch as essentially all new automobiles
have switched over to unleaded gasolines since the mid-1970's it would be
expected that the concentration of lead in storm water runoff would be
steadly decreasing. Additionally, it is presumed that, in general, there
would be far less automotive traffic per unit area in golf course operations
than in a residential area. The concern with iron concentrations in drinking
water is due to its potential for staining fixtures and producing taste in
drinking water. Many soils in Hawaii have a high iron content, and iron may

be included with fertilizers, depending on its preceived need.
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SUMMARY AND CONCLUSIONS

The proposed Waikane Golf Course Development, located in Waikane
Valley in the northern portion of Kaneohe Bay drainage basin, counsists of
the development of 155 acres that includes three 9 hole golf courses, a
country club, driving range, and necessary appurtenances. The golf course
greens and fairways are intermingled within the undeveloped areas. The de-
veloped portion of proposed project ranges in elevation from approximately
25 ft to nearly 245 ft, The project is about equally divided between the
1800 acre Waikane Watershed, which extends to the crest of the Koolau Range,
and the 660 acre unnamed ditch drainage area that is positioned on the Kaneohe
side of Waikane Watershed. Both Waikane stream and the unnamed ditch flow
through the proposed developed area. The median annual rainfall over the
project site ranges from nearly 65 in. to approximately 79 in. at the mauka
end of the proposed development.

Two soil series, Waikane and Hanalei, (119 acres and 36 acres, respect-
ively) cover the entire proposed project site, The existing vegetation of
the development area is best described as herbaceous, with a mixture of
grass, weeds, low lying brush, intermingled with some trees. Existing vege-

tation coverage, quite heavy in some locations, averages greater than- 90%

over the developed area. A total of 25,8 acres of designated wetlands, with-

in the over 500 acres of project property, are located generally makai and
downstream of the proposal project site. Less than 6 acres of the golf
course lie within the 100 yr flood plain.

The purpose of this study is to evaluate the environmental impact of
the proposed 135 acre golf course development as it relates to surface water
runoff. To this end the study indentified changes in total volume, as well

as sediment and nutrient loads, and what these potential changes are ex-
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pected to have on the ecosystem of the natural resource serving as the sink,
which in this situation is Kaneohe Bay. However, for the present study the
anticipated affects that changes in storm water runoff quantity and quality,
including golf course maintenance biocide applications, may have on Kaneohe
Bay will be addressed in separate companion reports. The study does not
directly relate itself to peak discharge rates resulting from storms, which
are required for designing adequate drainage structures to prevent flooding
and other excess storm water runoff related aspects.

The methodology utilized in the evaluation of the environmental impact
of storm water runoff from the project site consisted of the incorporation
of methods developed by the Hawaii Environmental Simulation Laboratory of
the University of Hawaii and the U.S. Soil Conservation Service, soil maps,
a rainfall frequency atlas and derived storm water quality constituent values.
The rainfall recurrence interval storms chosen for evaluation purposes were
2-, 10-, 50-, and 100-yr, with 1-, and 24-hr durations.

The results of the storm water runoff volume calculations indicate that
the golf course development should not increase the total volume of runoff,
in fact the calculations show a slight decrease. The reason for this is
that the U.S. Soil Conservation Services curve numbers for the existing ve-'
getation and the proposed golf course are nearly the same.

Besides the changes in the volume of storm water runoff, the quality of
the various constituents being transported is of equal, if not of more im-
portance. The incremental load changes per storm event for the present (1988)
and full developed project conditions for the various duration and recurrence
interval storms indicate that from the least to the greatest amount of rain-
fall: nitrogen and phosphorus loads increase, while suspended solids loads

decrease. An increase of nitrogen and phosphorus is expected to have little
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effect on wetland plant species distribution; however, water depth is gen-
erally agreed to be a major factor in governing the distribution of wet-
land plants and sedimentation is closely related. Thus, the indicated de-
crease in sediment load after full development conditions ar2 achieved

should tend to enhance the wetland areas.

The foregoing hydrologic and water quality aspects were only considered
for the present and projected full developed conditions. However, increases
in constituent loads could result from construction activities, especially
if a significant storm occurs during the interim period between exposed and
stabilized soil conditions. Thus, to limit these potential increases it is
imperative that strict erosion control measures be adhered to.

Other water quality constituents of general concern include biocides
and heavy metals. Typically, the biocides in general use tend to breakdown
more readily in comparison to the more long lasting types in past years;
consequently, except for runoff from agricultural land operations the types
and concentrations are usually considered insignificant.

Heavy metals, on the other hand, do apparently increase somewhat as a
result of urbanization, however, their output from golf course operations
are not well defined, but the heavy metal ocutput in storm water runoff from
golf courses would be expected to be less than from residential areas. Never-
theless, for a comparison'basis only lead and iron (by slight margin) are
actually reported to exceed the primary and secondary drinking water standards,
respectively., With essentially all new automobiles switching over to unleaded
gasolines since the mid-1970's the concentration of lead would be expected
to decrease with time. The concern with iron concentrations in drinking

water is due to its potential for staining fixtures and preducing tastes.
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INTRODUCTION

The proposed golf course complex is located in Waikane Valley,
Koolaupoko District, Oahu, Hawaii. The project site occupies
over 500 acres and lies approximately 3.5 miles north of Kahaluu
(see Figure 1). It is bordered on the north by the Puu Ohulehule-
Puu Pueo Ridge, on the south by a low ridge of the Waiahole
Agricultural Park, on the east by Kamehameha Highway, with its
western (mauka) boundary cutting the 200- to 250-foot contours.

This report will assess the soil erosion potential at the project
site before and after development of the proposed golf course.
The short-term impacts of soil erosion during construction will
also be addressed, along with methods to mitigate the potential
impacts.

PROJECT BACKGROUND

Proposed Proiject

The proposed Waikane Golf Course will consist of a 27-hole golf

course, a driving range, maintenance building, and a clubhouse,

Several small ponds and landscaping features will be included to
function as water storage and/oxr storm runoff abatement facili-

ties. '

The golf course will be positioned within the southern portion ‘of
the property and west of the wetlands fronting Kamehameha High~
way.

The clubhouse will be situated in the central portion of the golf
course at the 135- to 150-foot elevation, with the driving range
situated west (mauka) of the clubhouse complex.

The maintenance building will be located in the lower portion of
the golf course (50- to 60-foot elevation), west (mauka) of the
wetlands.
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Topographic Features

The elevation of the project site ranges from about 10 feet above
mean sea level fronting Kamehameha Highway to 250 feet -in the
western portion. The terrain is extremely hilly along the
northern boundary, with slopes in excess of 30 percent over most
of the area.

A swamplike low area, classified as "wetlands" by the U.S. Army
Corps of Engineers, js situated on the eastern portion of the
property.

Waikane Stream traverses the property and discharges into Kaneohe
Bay. Waikane Stream has a drainage basin of 1,800 acres and a
perennial mean discharge of 8.3 cfs (measured by a gauge station
at the 75-foot elevation).

The southern portion of the site has numerous ridges and rela-
tively small plateaus.

Cclimate

The median annual rainfall ranges from 65 inches in the lower
edges of the property to 79 inches in the western (mauka) bound-—
ary. Rainfall increases to approximately 200 inches at the head
of the Waikane watershed, the crest of the Koolau Range. Sea-=
sonal variation in rainfall is typified by the wet winter months
and the generally dry summer months.

The temperature is generally mild and uniform. Data indicate
that February is normally the coolest month, with a mean annual
temperature of 68 degrees F, while September is generally the
hottest month, averaging 80 degrees F.

The prevailing north-northeast tradewinds generally make for a

comfortable environment, even during periods of high relative
humidity.
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Land Use and Zoning Designation

The majority of the property is presently designated Agricultural
by the State Land Use Commission. A small portion of the prop-
erty (Tax Map Key:4-8-14:4) is designated Conservation. All of
the proposed activities will take place within the lands desig-
nated Agricultural.

The majority of the land is zoned Ag-2, with a smaller portion
(Tax Map Key:4-~8-14:4) zoned Preservation (P-1).

SITE CHARACTERISTICS

The project site is divided inte four subareas for the purpose of
calculating soil erosion potential (see Figure 2). These sub-
areas represent sites within the project that vary in soil
erosion potential characteristics such as terrain and/or drainage
network.

Subarea A, part of the unnamed stream drainage basin, is located
on the southern side of the project site. The subarea occupies
215 acres and is bounded on the south, east, and west by the
project limits and on the north by Waikane Valley Road. Approxi-
mately two-thirds of subarea A will be graded for golf course
develophent. The subarea is currently a medium-stocked woodland
area with plateaus bordered by steep gqullies. An unnamed stream
runs through the subarea to Waikane Stream and Kaneohe Bay. '

Subarea B is located in the central plateau area on the east
(makai) side of the site. Approximately 55 acres are located in
this subarea, which is bordered on the south by Waikane Valley
Road, on the east by the project limits {Kamehameha Highway), and
on the north by Waikane Stream. The subarea is characterized by
abandoned farm land on the mauka side and wetlands adjacent to
Waikane Stream on the makai side toward Kamehameha Highway. The
mauka half of subarea B (about 50 percent) will be graded for
golf course development.

. £R



v

ALY

St

W,
»

Na

%

IR

HLEAD e,

¥

. ’ “\ . .
. [ - .-
DA o
‘d. N
AN
Lo e
.

N\

7

500

S
/K

~ ?,\'\

Mt gt RO \\
TN N

SCALE

IN FEET

P B

PR

LIS

e s

J o innzns, SITE A

NN
\\
N S
“~ \\\
LY
s

Warahole

Lerrnriay

Son

FIGURE 2
SUBAREAS FOR
ESTIMATION OF SOIL
EROSION POTENTIAL

5



Subarea C is located in Waikane Stream Valley and is bounded on
+the south by Waikane Valley road, on the east and west by the
project limits, and on the north by Waikane Stream. The terrain
and vegetation are similar to subarea A, and approximately
two-thirds will be graded for golf course development.

Subarea D, located in the Waikane Stream Drainage Basin, is
bounded on the north, east, and west by the project limits and on
the south by Waikane Stream Valley. This subarea is a well-
stocked woodland with eroded slopes ranging from 40 to 70 per-
cent. Golf course development is not planned for this subarea.

CALCULATION OF SOIL EROSION POTENTIAL

The U.S. Department of Agriculture, Soil Conservation Service,
uses the Universal Soil Loss Equation (USLE) to estimate long-
term average annual soil losses from sheet and rill erosion. It
js used to estimate erosion on forest land, farm fields,
construction/development sites, and other areas. Soil losses can
be estimated for present conditions or for a future condition.
The soil loss equation is--

A = RKLSCP

= soil loss (tons per acre per year)
= rainfall factor

= soil erodibility factor

= slope length factor

= slope gradient factor

cover and management factor

= erosion control practice factor

where:

O bR AP
i

pased on the U.S. Soil Conservation Service (SCS) Erosion and
Sediment Control Guide for Hawaii, the rainfall factor (R) is
450. A soil erodibility factor (K) was selected for each subarea
after evaluating the U.S. Department of Agriculture Soil Survey
and the Ccity and County of Honolulu'Soil Erosion Standards and
Guidelines. The K values for the site are based on a weighted
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average of all K values for soil types in each subarea. The
cover and management factor (C) is also based on a weighted
average for C values within each subarea and will be recalculated
accordingly after development of the golf course. Both R and K
factors will remain the same for the site before and after the
proposed golf course is constructed.

The slope length factor (L) and slope gradient factor (S) are
combined into an LS factor for calculations. This factor also
remains constant before and after development. However, each
subarea will have different factors to reflect the differences in
topography.

EXISTING SOIL EROSION POTENTIAL

The existing soil erosion potential for the site can be estimated
by the USLE using the following parameters:

Subarea

USLE
Parameters A B C D
R 450 450 450 450
K 0.17 0.16 0.17 0.15
LS 1.8 1.3 5.2 97
c 0.0279 0.011 0.03 0.011
P 1 1 1 ' 1

The existing soil erosion potential for each subarea is listed
below.

i e S ars Lo e b St




H
Existing Soil Erosion Potential O
Subarea Acres Tons/Acre/Yr Tons/YY -
p i
—
A 215 3.8 B26 L
(-
B 55 1.0 57

[ S0 11.9 1,074 =
D 140 72 10,083 i
~
Thus, for the entire project, the existing erosion potential is ¥
12,040 tons/year. -
B
SOIL EROSION POTENTIAL AFTER DEVELOPMENT in

The long~term change in soil erosion potential can be estimated ?
by the USLE for the new land use at the site. Appropriate USLE =
factors for the site after golf course development are-- =

Subarea
—
USLE L
Parameters A B C D =
T
L
R 450 ' 450 450 450

K 0.17 - 0.16 0.17 0.15 r
LS 1.8 1.3 5.2 97 =
C 0.0124 _ 0.0105 0.015 0.011 -
P 1 1 1 1 U
The C factor for subareas A, B, and C have decreased to account T?

for golf course development. Subarea D will not be developed and
the ¢ factor remains the same.

L.

The estimated soil erosion potential after development is listed

below.
1
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Estimated Soil Erosion Potential

Subarea Acres Tons/Acre/Yr Tons/¥Yr
A 215 1.7 367
B 55 1.0 57
c 90 6.0 537
D 140 72 10,083

Thus, for the entire project, the estimated soil erosion poten-
tial after development of the golf course is 11,044 tons/year.

IMPACTS AND MITIGATION

Long—-Term Impacts

Based on the USLE, soil erosion potential at the project site
should decrease after development of the golf course. The
erosion potential of subarea A is estimated to decrease by

2.1 tons/acre/year (459 tons/year), or 56 percent. Thus, sedi-
ment transport to the unnamed stream should decrease after
development. The erosion potential in subarea B should remain
the same. Thus, sediment transport to the wetland area should

remain the same. A decreased erosion potential of 5.9 tons/acre/

year (537 tons/year), or 50 percent, is expected in subarea C.
The erosion potential of subarea D should remain the same since
development is not planned for the area. Sediment transport to
Waikane Stream should decrease by 5.9 tons/acre/vear (537 tons/
year), or 4.8 percent.

Short-Term Impacts and Mitigation

Construction of the golf course will involve land disturbing
activities that result in soil erosion. These land disturbing
activities include removal of existing vegetation (clearing and

grubbing) and leveling, removing, and replacing soil. Short-term

impacts due to construction are estimated to last one year.




The USLE can be used to estimate soil erosion potential based on
these short-term construction impacts. For purposes of calcula-
tion, it is assumed that the areas will be exposed for a period
of one year (January through December) progressing from subarea A
te B and finally C¢. The rainfall factor, R, is revised to
represent the fraction of annual rainfall falling within the
grading period for each subarea. The CP factor is 1.0 for bare
soil without mitigation measures.

Thus, in the short term, 9,489 tons of soil erosion are calcu-
lated for a one-year grading period. Of this amount, approxi-
mately 78 percent (7,384 tons) will impact the unnamed stream
from subarea A; less than 1 percent (17 tons) will impact the
wetlands from subarea B; and 22 percent (2,088 tons) will impact
Waikane Stream from subarea C.

Mitigation measures can be implemented to reduce short-term soil
erosion. For example, limiting grading to not more than 15 con-
secutive acres at a time and installation of a sedimentation
basin at least 12,000 square feet in size at the onset of grading
will reduce estimated soil erosion potential for the site by

58 percent to 3,985 tons. Thus, the estimated impact on the
unnamed stream is reduced by 35 tons/acre/year (3,101 tons); the
estimated impact on the wetlands is reduced to 2 tons/acre/year
(7 tons); and the estimated impact on Waikane Stream is reduced
to 58 tons/acre/year (877 tons).

Additional erosion control measures could be taken to lessen
construction impacts even further. These are--

1. Minimize time of construction.

2. Retain existing ground cover until latest date before
construction.

3. Early construction of drainage control features.
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Use of temporary area sprinklers in nonactive construc-
tion areas when ground cover is removed.

Station water truck on site during construction period
to provide for immediate sprinkling, as needed, in
active construction zones (weekends and holidays
included).

Use temporary berms and cut-off ditches, where needed,
for control of erosion.

Thorough watering of graded areas after construction
activity has ceased for the day and on weekends.

Sod or plant all cut and £ill slopes immediately after
grading work has been completed.
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INTRODUCTION

Pacific Planning & Engineering, Inc. (PPE) was engaged to undertake a study to
identify and assess future traffic impacts caused by the proposed Waikane Golf Course.
This report presents the findings and recommendations of the traffic study.

The organization of this study includes a description of the proposed project, existing
roadways, traffic conditions, methodology used in developing trip generation and an
assessment of wraffic impacts resulting from the project.

Project Description

The Pan Pacific Development Company is proposing to develop a twenty-seven hole
championship golf course in Waikane, Koolaupoko, Oahu, Hawaii, Figure 1 shows the
general project location. The project site is located on 290 acres of agricultural zoned land
identified by Tax Map Key: 4-8-04: 4, 4-8-06: 8 and 4-8-14: 4.

The proposed development consists of a 27 hole golf course, a driving range with 10
stalls, a club house containing a restaurant with 150 seating capacity, and tennis courts,
Figure 1 shows the proposed golf course site plan. Waikane Golf Course is planned 1o be
a semi-private golf course that will be open to the public. Priority for the use of the
facilities will be for private members and the general public will be allowed to playona
space available basis. The entire development is expected to be completed in 1991,

This traffic study report identifies and evaluates the probable impact of the forecasted
traffic generated by the proposed golf course. The analysis primarily focuses on the traffic
impact at the intersection of Kamehameha Highway and the proposed golf course entry
road. The study describes the impacts during the afternoon peak hour when traffic from
the proposed project is expected to have the most effect on the intersection of Kamehameha
Highway and the entry road.

A review of State Department of Transportation (DOT) traffic count data for station C-
29-B along Kamehameha Highway near the old Kualoa Sugar Mill indicated that the
afternoon peak hour generally occurs between 3:30 and 4:30 pm, on weekdays and
Saturdays. However, the same count station also consistently registers the heaviest
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vehicular wraffic on Sundays with the afternoon peak hour occurring between 2:00 and 3:00
pm. Table 1 shows the DOT 24-hour traffic count for the week of February 1 to 7, 1988.

Table 1. Seven Day (Monday to Sunday) 24-Hour Traffic Count
With AM and PM Peak Hour Traffic Volumes Along Kamehameha Highway

SB  Toral
357 767
440 851
413 792
474 880
433 799
495 878
621 1092

24-Hour

Traffic

Count Moming Peak Hour Traffic Vol.  Afternoon Peak Hour Traffic Vol.
Date Both Dir, Time (am NB! SB2Z Total Time(pm) NB
Mon (Jan 31-Feb1) 7864 11:.00-12:00 306 343 649 12:00-1:00 410
Tue (Feb 1-2) 9778  10:45-11:45 263 381 644 3:30-4:30 411
Wed (Feb 2-3) 0379  11:00-12:00 246 376 622 3:15-4:15 379
Thu (Feb 3-4) 9646  11:00-12:00 234 347 581 3:45-4:45 406
Fri (Feb 4-5) 9696  10:00-11:00 297 273 570 3:30-4:30 366
Sat (Feb 5-6) 10801 10:00-11:00 284 322 606 3:45-4:45 383
Sun (Feb 6-7) 11828  10:30-11:30 359 430 789 2:00-3:.00 471

INB - Northbound
23B - Southbound

Appendix C contains the State DOT Highways Division 24-Hour continuous traffic
count for the period February 6, 1988, 12:00 midnight to February 7, 1988, 12:00
midnight at Station C-29-B.




EXISTING CONDITIONS

Area Conditions and Roadway System

The proposed project is located on marginal agricultural land surrounded by 2 largely
rural community consisting of residential homes, plant nurseries, banana patches and cattle
grazing. There are no urban-type uses existing in the general area, nor any planned for the
future. Thus, future traffic on Kamehameha Highway will not be affected by the
immediately adjacent land area to the proposed golf course.

Vehicular access to the proposed golf course club house will be from Kamehameha
Highway. A paved entry road is planned from.the intersection with Kamehameha
Highway to the clubhouse and maintenance area.

Roadway Conditions

Kamehameha Highway is a State-maintained highway with a 20-foot wide pavement
and 6 foot to 10 foot grassed shoulders. It is the only major road serving the area. The
posted speed of Kamehameha Highway is 35 miles per hour (mph) along this section of the
highway.

A recent Sunday traffic volume obtained from traffic count station C-29-B registered
1092 cars for two directions between 2:00 to 3:00 peak hour on February 7, 1988.

erved Traffic Condition

Traffic counts along Kamehameha Highway were obtained from the State DOT.
Additional turning movement counts were taken at the intersections of Kamehameha
Highway and the proposed entry road by Pacific Planning and Engineering, Inc., on
Sunday, February 14, 1988, between 2:00 and 3:00 pm. Figure 2 shows the traffic counts
at the intersection during the peak hour.

Manual traffic count data is shown in Appendix B. Manual counts were taken of
passenger cars, trucks, buses, bicycles, motorcycles and pedestrians by tuming
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movements and approaches. 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 peak hour two-way traffic at the intersection of Kamehameha Highway and the
proposed golf course entry road registered between 2:00 and 3:00 pm on Sunday, February
14, 1988, was 1082 vehicles. Fifty percent of the vehicles approaching the intersection
were travelling southbound towards Kaneohe, with the other 50 percent heading towards
Kaaawa. Eight vehicles exited from the existing driveway during the period, and five
entered the driveway.

The following observations were noted at the intersection of Kamehameha Highway
and the existing driveway during the field survey:

1. Church of the True God sign and six mailboxes were located at the northwest corner
of the T-intersection of Kamehameha Highway and the existing unpaved driveway
leading to the proposed Golf Course Clubhouse.

2. ‘A 4' x 4' concrete box culvert is located under the Kamehameha Highway,
approximately 80" north of the intersection. Also, a half-inch copper waterline was
found inside the box culvert crossing under the highway.

3. Qccasionally, long lines of vehicles were observed following a slow-moving vehicle
or bus.

4. Most of the vehicles observed held picnic equipment, fishing poles, and other
recreational equipment, apparently driven by tourist or local residents on Sunday
outings.

Traffic Accident Reports

Traffic accident records maintained by the State DOT, Highways Division for the
sections along Kamehameha Highway between mileposts 33.5 and 34.5 were reviewed
and analyzed. The Purpose of this review is to partially identify any undue hazards along
this one mile section of highway. It is not meant as a complete accident investigation
report.

During the period 1983 to 1985, there were 23 traffic accidents resulting in four deaths
and 13 injuries. Ten of the accidents consisted of moving vehicles collisions. Nine
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vehicles ran into fixed roadside objects. One accident resulted from a vehicle colliding with
a pedestrian. Of the four fatalities, two were a result of a single accident. The thirteen
injuries resulted from six accidents.

Level-of-Service Analvsis of Existing Traffic

The intersection of Kamehameha Highway and the existing driveway was analyzed to
determine its Level-of-Service (LOS) using the field data from the manual traffic count and
analysis techniques for unsignalized intersections from the Highway Capacity Manual
(HCM) Special Report 209 (1985 Edition). The L.OS for the traffic movements in an
intersection is classified into six categories ranging from litde or no delay (LOS A) to very
long traffic delays (LOS F). Appendix A provides the definitions for each LOS category.

At the intersection of Kamehameha Highway and the existing driveway the results of
LOS analysis indicated:

1) Little or no delay--(LOS A)--for northbound vehicles turning left from Kamehameha
Highway into the driveway,

2) Moderate to long raffic delays--(LOS D)--for vehicles turning left from the driveway
onto Kamehameha Highway, and

3) Little or no delay--(LOS A)--for southbound vehicles turning right from the driveway
onto Kamehameha Highway.
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TRAFFIC IMPACT ANALYSIS

Study Methodology

The focus of the analysis is to determine the impact of the project generated traffic at the
intersection of Kamehameha Highway and the proposed entry road, when the golf course
is completed in 1991.

Twenty-four hour waffic counts at the DOT traffic count Station C-29-B for the seven
day period between February 1 to 7, 1988, were obtained from the State DOT Highways
Division. Manual waffic counts were also taken by Pacific Planning & Engineering, Inc.,
at the intersection of Kamehameha Highway with the proposed golf course entry road.

Future traffic forecasts with and without the project were estimated for 1991 when the
golf course is expected to be opened. The Sunday peak hour was used as a basis for
forecasting because it represents the worst case condition. The State DOT 24-hour
continuous traffic count station near the project site indicates that traffic is heavier on
Sunday than on any other weekday, which is the day when the Waikane Golf Course is
expected to generate the highest vehicular traffic (however, due to the limitation of tee
times, the traffic generated by the golf course will be evenly distributed throughout the
day). The estimated waffic impact is calculated by adding the expected golf course traffic to
the estimates of future traffic on Kamehameha Highway.

Future Ambient Traffic

Future ambient traffic along Kamehameha Highway was forecasted based on rend
analysis, as shown on Figure 3. The analysis used twenty-four-hour traffic count data
over the last nine years on Kamehameha Highway near the old Kualoa Sugar Mill (DOT
traffic count station C-29-B). This count station was selected because it is the closest
station (approximately 3 miles north of the project site) and the most representative of the
traffic in the Waiahole-Waikane area.

The results of the trend analysis indicates a 3.25% annual growth in daily traffic on
Kamehameha Highway. This method of estimating future traffic based on past trends was
deemed adequate for estimating 1991 traffic along Kamehameha Highway because of the
short term nature of the forecast, and the lack of any substantive development in the area.
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One method of determining the number of trips generated by the golf course project is
based upon trip rates established in the Institute of Transportation Engineers, "Trip
Generation Report" (Third Edition) 1982. These vehicle trip rates are based on average
conditions and were reviewed for possible adjustment for local conditions.

The rates are used to calculate vehicles entering and exiting the project during the
Sunday afternoon peak hour when ambient traffic counts are the heaviest. Table 2 lists the
land uses and trip generation rates, while Table 3 list the number of tips generated by the
land use activities.

Table 2, Trip Generation Rates

Daily (vpd)? Sunday Peak Hour (vph)2
Land Use Enter & Exit Enter Exit
Golf Course (290 acres) 5.90/acre 0.07 0.30
Clubhouse (150 seat or 5000 sf) 39.0/1000 sf 6.50  2.60
lyehicles per day

2vehicles per hour

Table 3. Trip Generation

Daily (vpd) Sunday Peak Hour (vph)
Land Use Enter & Exit Enter Exit
Golf Course (290 acres) 1711 20 87
Clubhouse (150 seat or 5000 sf) 195 33 13
Total Trip Ends 1906 53 100
-10- |
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Another method of determining the number of trips generated by the project is based
upon actual traffic count data obtained at a similar golf course on Ozhu during the Sunday
afternoon peak hour between 2:00 and 3:00 pm. Traffic count data was obtained at the
Pearl Country Club golf course on Sunday, February 14, 1988, between the hours of 2:00
and 3:00 pm. Thirty-seven vehicles were observed entering with a 1.46 occupancy rate,
and 41 vehicles leaving the golf course with a 1.26 occupancy rate.

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 49% lower than estimates based on ITE trip generation rates. The
higher number of trips estimated from the ITE trip generation rates was used for the
analysis since this number represents the worst case condition for either entering or exiting
the golf course.

It is assumed that the majority of the golfers will be arriving from the Honolulu or
Kaneohe direction. Based on that assumption it was estimated that 90% of the golfers will
be arriving at the golf course from the South or Kaneohe direction. Thus, traffic generated
by the golf course was assigned 10% arriving from the north or Kaaawa direction and 90%
arriving from the south or Kaneohe direction. The results of the wraffic assignment is given
in Tables 4 and 5, and Figure 4. Referring to Figure 4, it can be seen that the largest
volume increases are for the northbound left turn into the entry road, and the right turn out
of the entry road heading South towards Kaneohe.

Traffic Impacts

Impacts on traffic resulting from the proposed Waikane Golf Course are measured by
the change in Level-of-Service (LOS) at the study intersection with and without the project
for the Sunday 2:00-3:00 pm peak hour in the year 1991.

Based on this data, the intersection of Kamehameha Highway and the entry road was
analyzed to determine the LOS for unsignalized intersections. 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 5.
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The resuits indicate that traffic along Kamehameha Highway will not need to stop or be
delayed beyond normal driving conditions. The left turn volume, while much greater than
now existing, will operate at a excellent level of service. The table also indicates that the
left turn movement will not be affected. While not 2 desirable condition, the estimated level
"D" delay is acceptable, The Jeft tum movement is currently "D" and will not be worsened

by the golf course.

Table 4. Sunday Afternoon Peak Hour Forecast Traffic--Kamehameha Highway

@ Golf Course Entry Road
1991 w/o 1991 w/
Turni vemen 1988 Golf Course Golf Course
Kamehameha Highway
Northbound TH! 538 590 590
LT2 5 5 53
Southbound TH 531 583 583
RT3 0 0 5
Golf Course Entry Road
Eastbound LT 1 1 i1
RT 7 8 98

Table 5. Level-of-Service--Kamehameha Highway @ Golf Course Entry Road

1991 w/o 1991 w/

Tumin vem 1988 Golf Course Golf Course

Kamehameha Highway

Northbound LT A A A

Golf Course Entry Road

Eastbound LT D D D

RT A A A
1Through Traffic
2[ eft Turn Movement
3Right Turn Movement
-13-
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CONCLUSION AND RECOMMENDATIONS

The proposed Waikane Golf Course project is not expected to have an adverse impact
on traffic flow along Kamehameha Highway, with the creation of a left-tum storage lane on
Kamehameha Highway. For the Study, traffic analysis was conducted for the intersection
of Kamehameha Highway and the Golf Course entry road under the conditions with and
without the project.

The results indicate that the intersection will continue to operate under capacity during
the Sunday 2:00-3:00 pm peak hour on Kamehameha Highway. Most of the forecast
traffic exiting the golf course is projected to turn right onto Kamehameha Highway heading
South towards Kaneohe. This turn will have minimal impact on the intersection traffic
movements. Due to heavy mraffic on Kamehameha Highway travelling in both directions,
traffic turning left from the golf course entry road onto Kamehameha Highway will
experience medium to long delays. However, the projected "D" level-of-service for this
turning movement is acceptable.

We recommend that an exclusive left turn storage lane be constructed along
Kamehameha Highway as shown on Figure 5. This change will minimize long delays for
Northbound vehicles on Kamehameha Highway and avoid rear end accidents with the
vehicles slowing down or stopping to turning left into the golf course entry road.

The majority of the vehicles will be making right turns heading towards Kaneche
instead of the more difficult left-turn crossing two lanes of traffic. The low golf course
traffic volumes are deemed insignificant in adding to any undue traffic hazard. The -
recommended storage lane will significantly improve flow and safety. For drivers exiting
from the golf course access road, the sight distances in both directions is excellent for the
posted speed of 35 mph along Kamehameha Highway.

The State DOT Highways Division is planning to resurface and incorporate safety
improvements such as guardrail modifications at bridge approaches and delineators along
the edge of shoulders to improve driving conditions. The Kamehameha Highway
improvement project between Waiahole Bridge and Kualoa Old Sugar Mill is scheduled for
advertising on march 17, 1988, and construction is expected to be completed by late 1988.
Completion of this Kamehameha Highway resurfacing and safety improvement project is
expected to improve driving conditions and reduce traffic accidents.
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APPENDIX A
DEFINITION OF LEVEL-OF-SERVICE

For unsignalized intersections, the traffic most impacted will be the minor or cross-street with the stop
or yield control. The major roadway will have the right-of-way. The level-of-service is the amount of delay
expected for the average vehicle desiring to cross or enter the major road. The following gives a general
description of the measure.

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 leter designations, from A 1o 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 virually 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 o
affect individual behavior,

Level-of-service C 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.
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Level-of-service D represents high-density, but stable, flow. Speed and freedom to 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
10 a low, but relatively uniform value, Freedom to maneuver within the traffic stream is extremely
difficult, and it is generally accomplished by forcing a vehicle or pedestrian 1o "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.

Leve]-of-service F is used to define forced or breakdown flow. This condition exists wherever the
amount of waffic 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 {eet 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.
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MANUAL TRAFFIC COUNT DATA
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APPENDIX B

MANUAL TRAFFIC COUNT DATA

Location: Kamehameha Highway @ Waikane Golf Course Entrv Road

Date: February 14, 1988

Kamehameha Kamehameha  Entry Road.

Time (pm) Southbound Northbound Eastbound
RT TH TH LT RT LT
126 126 2

2:00-2:15 0 1 0

2:15-2:30 0 114 169 1 5 1

2:30-2:45 0 150 126 1 1 0

2:45-3:00 0 141 117 1 0 0

Peak Hour Total 0 531 538 5 7 1
Note: .

Total

Approaches
255

290
278
259

1082

There were a total of 1063 cars, 6 tour buses, 4 City Transit buses, 8 motorcycles, 1

bicycle and no trucks counted during the Sunday 2:00-3:00 pm peak hour on February 14,

1988.
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APPENDIX C

24-HOUR TRAFFIC COUNT DATA
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Archaeological Reconnaissance Survey
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SUMMARY

During the period January 12-April 20, 1988, Paul H. Rosendahl, Ph.D.,
Tnc. (PHRI) conducted an archaeological reconnaissance survey and limited
subsurface testing at Waikane Golf Course project area, located in the
Land of Waikane, Koolaupoko District, Island of Oghu (TMK:4-8-04:4,5;
4-8-06:8; 4-8~14:4). The survey and testing consisted of variable
coverage (partial to 100Z), variable intensity (30-90 ft transect
intervals) ground surface reconnaissance of approximately 300 acres of the
project area to be impacted by development, and limited backhoe trenching
in the SMA portion of the project area. Areas excluded from the survey
and testing included the wetlands portion of the project area, areas
within the immediate vicinity of existing residences, areas under current
cultivation, and areas above the 73- to 100-ft elevation contours which
will not be affected by development. The objectives of the survey and
testing were (a) to identify all sites and site complexes present within
the project area, (b) to evaluate the potential significance of all
identified archaeological remains, (c) to determine the possible impacts
of any proposed development upon the identified remains, and (d) to define
the scope of subsequent archaeological work that might be necessary or

appropriate.

Twenty-nine archaeological sites (60 component features) were recorded
within the project area--ome previously identified site and 28 newly
identified sites. Formal feature types present in the project area
include terraces, mounds, ditches, boulder concentrations, walls, lithic
scatters, coral scatters, aligmments, burials, pits, a debris scatter,
man-made caves, sunken fields, a trail, a midden scatter, a house site,
depressions, a possible terrace, and an inclined reamp. Probable
functional types include agricultural, boundary, tool manufacture,
habitation, transportation, religious (cemetery, burial, shrine, and
heiau), and indeterminate. In addition to the recorded archaeological
sites, several road cuts were noted and plotted on project maps. Also
noted were possible historically/prehistorically used agricultural areas
which lacked surface evidence. At one of the lithic sites (T-23), a
profile was taken from é&n eroding cut bank, some so0il was collected for a
radiocarbon sample, and two adze preforms were collected. Volcanic glass
samples were collected from Sites T-9, T-10, T-15, T-18, and T-23.

Of the total 29 sites recorded in the project area, 21 sites are
assessed as significant solely for information content. For nine of these
21 sites, no further work is recommended, Further data collection is
recommended for 12 of the 21 sites. Of the remaining eight sites: (a)
four are assessed as significant for information content, and are
tentatively assessed as culturally significant. Further data collection
and a tentative recommendation of preservation "as is" are recommended for
these four sites; (b) two are assessed as culturally significant and
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398-042188 iii
significant for information content. Further data collection and

preservation "as is" are recommended for these two sites; and (e¢) two
sites are assessed as significant for information content, as excellent
examples of site types, and as culturally significant. Further data
collection and preservation with interpretive development are recommended
for these two sites.
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INTRODUCTION

BACKGROUND

At the request of Group 70, planning consultant for their client, Mr.
Norman Quon, Paul H. Rosendahl, Ph.D., Inc. (PHRI)} conducted a combined
surface and subsurface reconnaissance survey of the Waikane Golf Course
project area, located in the Land of Waikane, Koolaupoko District, Island
of Oahu (TMK:4-8-04:4,5; 4-8-06:8; 4-8-14:4). The basic objective of the
survey was to provide information appropriate to and sufficient for
preparation of (a) an Enviromnmental Impact Statement (EIS)-level planning
document, and (b) all relevant city and county and/or state permit applica-
tions. The survey consisted of two phases--a surface and subsurface
(limited backhoe testing) survey of the non-wetlands portion of the
Special Management Area (sMA) (c. 50 acres), and a surface survey of

-approximately 250 acres (of the total 500 acres comprising the project

area) expected to be affected by proposed development. The field work for
the SMA portion was conducted January 12-19, 1988, under the supervision
of PHRI Supervisory Archaeologist James D. Mayberry, and under the overall
direction of FHRI Senior Archaeologist Dr. Alan E. Haun. Approximately 90
man-hours of laber and 12 backhoe trenching hours were expended in
conducting the field work. The second phase of the field work (for the
250-acre portion of the project area) was conducted March 23-April 20,
1988, under the supervision of FPHRI Supervisory Archaeologist William A.
Shapiro, and under the overall direction of PHRI Senior Archaeologist Dr.
Alan E. Haun. Approximately 530 man-hours of labor were expended in
conducting the phase two field work.

The present document represents the final report on the archaeclogical
reconnaissance and limited subsurface testing of the Waikane Golf Course
project area.

SCOPE OF WORK

The goal of a reconnaissance survey is to identify--to discover and
locate on available maps-—-sites and features of potential archaeological
significance. A reconnaissance survey is extensive rather .than intensive
in scope, and is conducted to determine the presence or absence of
archaeological resources within a specified project area. A recon-
naissance survey indicates both the general nature and variety of
archaeological remains present, and the general distribution and density
of such remains. A reconnaissance survey permits a general significance
assessment of the archaeological resources, and facilitates formulation of
realistic recommendations and estimates for such further work as might be
necessary or appropriate. Such further work could include intensive
suwex-—detailed recording of sites and features, and selected test
excavations, interpretive planning, and/oxr preservation of sites and
features with significant scientific research, interpretive, and/or
cultural values.

e e e R -
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The specific objectives of the Waikane Golf Course project area
reconnaissance survey and limited subsurface testing were (a) to identify
(£ind and locate) all sites and features present within or immediately
adjacent to the project area (including previously jdentified and as yet
unidentified sites and features), (b) to evaluate the potential general
significance of all jdentified archaeological remains, (c¢) to determine
the possible impacts of any proposed development upon the identified
remains, and (d) to define the scope of any subsequent mitigation work
that might be necessary or appropriate.

The reconnaissance survey was carried out in accordance with the
minimum requirements £for reconnaissance-level survey recommended by the
Society for Hawaiian Archaeology (SHA).  These standards are currently
used by the Department of Land and Natural Resources-Historic Sites
Section (DLNR-HSS) as guidelines for the review and evaluation of
archaeological reconnaissance survey Treports submitted in conjunction with

various development permit applications.

Based on a preliminary review of available background literature and
records, and on discussions with Mr. Ralph Portmore and Mr. Vincent
Shigekuni of Group 70 and Staff Archaeologist Dr. Joyce Bath of the
DLNR-HSS, the specific tasks outlined below were determined to constitute
an adequate scope of work for the Waikane Golf Course project area:

1. Background Research. To locate and review readily available
relevant archaeological and historical literature and
documentary resources (books, maps., journals, archival
records, and other materials) relating to the project area.
In addition, assess the potential for any further more
detailed historical research that - might be appropriate in
connection with any subsequent archaeological work;

2. Archaeological Reconnaissance Survey Field Work. Conduct
variable coverage (partial to 100Z), variable intensity {30-
to 90-ft intervals) ground surface reconnaissance of the
approximately 300-acre portion of the project area to be
affected by development. In addition, conduct sample
coverage, subsurface reconnaissance testing of selected

areas within the project area;

3. Data Analysis and Reports. Analyze field data and prepare
final reports. Two final reports will be submitted; an SMA
Final Report and a Combined Final Report. The SMA Final
Report will deal solely with the SMA part of the project
area, while the Combined Final Report will deal with ‘the
entire project area (including the SMA findings). Bach
report will include (a) a full description of findings, (b)
interpretation and evaluation of Findings, and (c) specific
recommendations and justifications for any subsequent
mitigation work that might be necessary OrT appropriate;
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398-042188 3

4, Coordination and Consultation. PHRI will keep the client
informed of the progress of the various aspects of the
project work, and will notify the client of any problems
encountered as SooR as possible. As part of the
reconnaissance survey work, PHRI will maintain close contact
with appropriate staff in the City and County of
Honolulu-Department of Land Utilization, and the Hawaii
gtate Historic Preservation Office (Department of Land and

Natural Resources-ﬁistoric Sites Section).
PROJECT AREA DESCRIFI'ION

The Waikane Golf Course project area consists of c. 500 acres located
in the Land of Waikane, Koolaupoko District, Island of 0Oahu
(TMK s 4-8-04:4433 4-8-06:8; 4-8-14:4) (Figures 1 and 2). The project area
is bordered on the north by the steep slopes of Puu Ohulehule-Puu Fueo
ridge, on the south by a 4-wheel—-drive dirt road paralleling & low ridge.
on the east (makai} by Kamehameha Highway and a residential area, and on
the west (mauka) by the 200- to 240-ft contour jnterval. Waikane Stream
flows from west O east through the project area. Tn addition, two large
gulches which had running water during the time of the survey &are within
the project area.

Nagata has conducted a detailed botanical survey of the project area
(Nagata 1988). According to Nagatas vegetation within the project area
consists primarily of Java Plum (BEugenia cuminii [L.] Druce.). hau
(Hibiscus tiliaceus L.), OCLopus tree (Brassaia actinophylla Endl.), mango
(Mangifera indica L.), guava (Psidium guajava L.), albizzia (Albizzia
falcata (L.} Fosb.)., monkeypod (Samanea saman [Jacq] Merr.), rose apple
(Eugenia jambos L.), Christmas-berry (Schinus terebinthifolius Raddi).
traro (Colocasi2 esculenta (L.] Schott), banana (Musa sp.). papaya (Carica
papaya L.), kukui (Aleurites moluccana [L.] wWilld.), koa-haole (Leucaena
ieucocephaia Lam.] de Wit), ti (Cordyline terminalis (L.l Kunth), coconut
(Cocos nucifera 1.), false kamani (Terminalia catappa 1.), Boston Fern
(Nephrolepis exaltata [L.] schott), and various grasses.

e —————————

Ten soil types have been identified in the project area (Foote et al.
1972). The upper slopes of Puu Ohulehule—Puu Pueo ridge consist of
rockland. The wetlands in the project area consists of marshiand. The
southeast corner of the project area consists of Pearl Harbor clay (used
for sugar cane, taro, bananas, and pasture}. Hanalei silty clay, 0 to 2
percent slopes, is present along Waikane Stream. Hanalei silty clay. 2 to
6 percent slopes, js present along gulches in the project area. Hanalei
silty clay is good for cultivating taro and sugar cane, and is also good
for pastureland. Waikane silty clay. 3 to 8 percent slopes,. is found on
flat ridges and residential areas. Wajkane silty clay, 8 to 15 percent
slopes is present in residential areas. Waikane silty clay. 25 to 40
percent slopes. is found on the steeper ridges and ravines, and is used as
pasture. Waikane silty clay. 40 to 70 percent slopes (with erosion
hazard), occurs on the steep slopes south of Waikane Stream. Waikane
silty clay. 40 to 70 percent slopes (eroded), occurs on the steep siopes
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of Puu Ohulehule~Puu Pueo ridge and on the steepest slopes of the
gulches. In the project area, Waikane silty clay is used to cultivate
truck crops, and is also used as pastureland and woodland and for house
sites,

The climate within the Waikane Golf Course project area is typical of
windward Oahu. Average annual rainfall is e¢. 75 inches and the
temperature varies from 72-82 degrees F (Armstrong 1983: 62-64).

PREVIOUS ARCHAEOLOGICAL WORK

There are a number of previous archaeological investigations relevant
toc the present project area. These investigations include studies that
have been conducted in nearby Waizhole Valley (adjacent to Waikane Valley)
and studies that have been conducted specifically in Waikane Valley, in
the vicinity of the present project area and within the present project
area.

Investigations in nearby Waishole Valley include studies by Kikuchi
(1964), Griffen and Pyle (1974), Tomonari-Tuggle (1983), and
Tomonari-Tuggle and Tuggle (1984). During Kikuchi's study, two adze
quarries were recorded. These quarries, situated on a talus leading up to
Puu Kuolani, consisted of a number of large boulders patined a dull
grey--boulders which when quarried yielded a fine-grained bluish basalt.
The quarries are one of the sources for the lithic materials found in the
present project area.

During the Griffen and Pyle study, 2.5 square miles of Waiahole and
Waikane valleys were surveyed. The Griffen and Pyle study did not locate
any new archaeological sites; however, it is mentioned in the study that
flavs along the streams, "[a]ll show evidence that taro was once grown...
[t]he flats seem man made, bur all traces of the 1lo'i themselves are
eradicated" (1974:15).

During the 1983 Tomonari-Tuggle study, 28 sites representing
occupation from prehistoric times to the early 20th century were located.
Functional site types encountered during the study included residential
areas, possible stone tool manufacturing workshops, and agricultural
features representing both Hawaiian taro and historic rice cultivation.
One site (Site 3512) contained multiple components which reflected late
prehistoric to historic period agriculture and habitation {(1983:I-29).
A buried cultural deposit at the site contained considerable evidence for
early Hawaiian occupation. Among the activities represented at Site 3512
were lithic chipping and wood-working. In 1984, detailed mapping and
mitigation excavations were conducted at six of the sites which were to be
affected by construction activities (Tomonari-Tuggle and Tuggle 1984).
Mitigation focused on Site 3512, since it appeared to have the greatest
research potential.
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Studies conducted in Waikane Valley, in the general vicinity of
project area, include studies by Newman (n.d.) and Welch and Streck
{1984). The Newman study, a survey along Waikane Stream, located two
sites--Site 1057* (a rectangular rock enclosure) and Site 1078 (the
Waikane Taro Flats). The Waikane Tare Flats is a precontact to early
historic taro field complex consisting of lo'i, stone terrace walls,
irrigation ditches, planting mounds, and possible shelters. Rewman
observed that several of the lo'i contained internal mounds, evidence
which indicated that the traditional Hawaiian aulai planting method was
used. These mounds represent the only known archaeological evidence
representing the aulai planting method {(Welch and Streck 1984:4). The
Waikane Taro Flats was subsequently entered on the National Register of
Historic Places (on April 1973) (Hawaii Register of Historic Places 1972).

The Welch and Streck study consisted of a survey along Waikane Stream,
a survey which was part of an ordnance removal project. During the
survey, an agricultural shrine was located. This shrine (Site 2889),
situated within the Waikane Taro Flats, is still in use. Welch and Streck
located several other sites associated with the Waikane Taro Flats--Site
1079 (a destroyed taro 1o'i), Site 2890 (taro lo'i), Site 2889 (an
agricultural shrine), and Site 1057 (a rectangular enclosure). Welch and
Streck interpreted the Waikane Taro Flats and associated sites as a
prehistoric agricultural/religious/habitation complex. The area of the
complex is still in use today.

Archaeological work conducted within the specific Waikane Golf Course
project area includes work by Thrum (1917), McAllister (1933), Griffen and
Pyle (1974), Napoka (1977), Bath (pers. comm.), and Mayberry and Haun
(1988). In 1908, Thrum briefly described two heiaus within the valley--
Kukuianiani Heiau (Site 80~06-317) and Kaawakoa Heiau (Site 80-06-318).
McAllister, in 1933 mapped Kukuianiari Heiau and noted that Kaawakoa Heiau
had been destroyed (1933:170). The study by Griffen and Pyle, which as
mentioned previously did not locate any new archaeological sites, does

mention that Kukuianiani Heiau was found to be in fair condition
(1974:15).

The work by Napoka includes a reference to Kukuianiani Heiau. Napoka
went on a field trip (on Oct. 20, 1977) to examine historic taro lo'i.
According to Napoka's notes, his guide, and owner of the lo'i, a Mr,
Kamaka, explained that ™Kukuianiani Heiau was supposed to have been a
medicinal heiau. It was a large stone structure but...during WWII it was
taken apart and the stones were used to pave the road. Thus, only a
small...[part of] the original structure is still there."” The work by
Joyce Bath, staff archaeologist with the DLNR-HSS, consisted of excavating

*Hawaii Register of Historic Places (HRHP) site designation system: all
four-digit site numbers prefixed by 50-80-06- (50=State of Hawaii,
80=Island of Oahu, 06=USGS 7.5' series quad map ["Kahana, Hawaii"]).
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a series of backhoe trenches in an elevated terrace southwest of the SMA
project area. The excavation, conducted in 1986, yielded no cultural

materials (Bath pers. comm.).

The study by Mayberry and Haun comprises the most recent
archaeological study conducted in Waikane Valley. Mayberry and Haun
surveyed and conducted subsurface testing within the SMA portion of the
present project area. Their findings, presented earlier under separate
cover (Mayberry and Haun 1988), are included in the present report.

SUMMARY OF HISTORIC LAND USE

There are two legends concerning how Waikane got its name. One legend
says that Waikane was named so "because it was here [Waikane] that Kane
first dug for water for the benefit of Paliuli" (Sterling and Summers
1978:187). The other legend is more involved and abstruse. A resting
place for holua sledders, a place called Kapahu, was said to have been
located where Lincoln McCandless' house was later built. "The holua
started on the hill back of the Catholic Church. The holua sled was very
famous for at this place the prominent people as well as the ordinary
folks came here to sled. That is why this place was nsmed Waikane"
(Sterling and Summers 1978:188). No evidence of the holua sled was found
during the present survey.

Waikane Valley historically and prehistorically hes been wused
primarily for cultivation of wetland crops. Taro and rice have been the
principle crops grown in the area, as the terrain is ideal for their
cultivation. Much of the valley floor is flat or slopes gently, and fine
alluvial soils cover much of the floodplain of Waikane Stream, which flows
through the valley. Historic use of the land within the project area is
documented by early tax records and by informant information. Tax maps
indicate that 17 Land Commission Awards (LCAs) were granted within the
project area: 10860:1 and 10880:2 to Puaa; 5658-B:6 to Kaheana; 6085:2 and
6085:3 to Melewahine; B8998:1 and 8998:2 to Kauoleloa; 5727:3 to Kauhoe;
5716:2 and 5716:3 to Ku; 5651-B:1 and 5651:1 to Kaupaskai; 5656 to Kahinu;
10158 to Manoanoa; 5723:2 to Kaikaina; 5658:5 to Kaheana; and 5954:1 to
Moku (Figure 3). The LCAs, it is interesting to note, arxe concentrated
adjacent to Waikane Stream in an area ideal for cultivating wetland crops.

Handy (in Sterling and Summers 1978:187) indicates that numerous taro
terraces once existed along the coastal portion of Waikaene Stream. Handy
describes the area between Kamehameha Highway and the sea--an area which
is adjacent to and similar in nature to the coastal portion of the present
project area--as "a broad area of terrsces where large crops of taro are
raised to sell to poi factories."™ Handy describes the entire seaward end
of the abupuas'a watered by Waikane Stream (which includes land mauka
[inland] of Kamehameha Highway) as "a continuous area of terraced land”
and describes the present Waikane Taro Flats as a "beautiful plantation of
about 40 terraces, all planted in taro grown for milling" located “about
1/2 mile inland, where broad flats flank a wide curve in the stream.”
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Handy also mentions that (a) several small terraces within Waikane Valley
were cleared by Hawaiilans in 1935, (b) kulesns with trerraces planted in
taro were located on the north side of Waikane Stream, and (¢) that the m
ngouthern part of Waikane Valley, divided from the larger northern section .
by a low ridge" had terraces. The taro terraces mentioned in (b) and (c)

vere no longer visible during the 1974 survey of the area by Griffin and —
Pile (1974:15). o

The same general area of the taro terraces were iater used by the

Chinese to grow rice. The Waikane area has a long history of Chinese -
occupation. The following information on Chinese occupation is derived v
from the notes and recollections of Lum Pui Young (n.d.):

Most of the Chinese in the Waikane area were ferming rice .
long before the turn cf the century. Milled rice was not

consumed locally but was shipped to Honolulu by the 5.5. John -
A. Cummings, which called at Waikane at jntervals. The Sing
Kee Wai rice plantation farmed about 100 acres and employed
e, 15 workers. In addition, other Chinese families £farmed

about 200 acres, SO that at least 300 acres of rice were =
farmed in the area. By 1913, rice was no longer profitable v
to grow and many of the Chinese began to move from the
region. In 1925 nearly &ll the rice fields were idle, and o)
most of the Chinese had moved to Homolulu or back to China. L;
According to & cketch map prepared by Lum Pui Young, several features -y
were once located in or near the project area; no evidence remains for- :
most of these features. One feature, a Chinese cemetery site, roughly +-
corresponds to the historic cemetery jdentified as Site T-27 during the -

present survey. .
Yol

A 1933 tax map of the project area depicts much of the property along

Waikane Stream a5 under taro or rice cultivation. The map shows two taro "=

patches on the north side of Waikane Stream, nesr the western edge of the i

project area. No evidence for these patches were located during the

current survey. The map shows rice being cultivated in an ares

corresponding to gite T-31 of the present project, and also shows a taro r"

patch serviced by & ditch which corresponds to Site T-7, s&nd rice and tare !

patches in LCAs in the SMA and wetlands portions of the project area. The

map elso indicates that rice once grevw in the flat currently cultivating L

cucumbers (see Figure 2). o
"h‘t

FIELD METHODS AND PROCEDURES -
L

The field work for the SMA portion of the project area was conducted
January 12-19, 1988 by PHRI Supervisory Archaeologist James D. Mayberry, -
assisted by PHRI Field Archaeologists Edward Kaler, Diene Guerriero, and

Mikele Fager. FHRI Senior Archaeologist Dr. Alan E. Haun provided oversll g
supervision and direction for the project. Ninety (90) man-hours of labor ‘_J
(11.25 man-days) and 12 Dbackhoe trenching hours were. expended in

conducting the field work. -
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One hundred percent of the non-wetland parts of the SMA portion
project area was inspected by means of high- to medium-intensity
pedestrian sweeps. Because the project area boundaries were irregular and
unfenced, except along Kamehameha Highway, transects were usually oriented
parallel to Waikane Stream or roads and field margins. Transects were
generally east-west, except near Kamehameha Highway, where they ran
north-south. Distance between sweeping crevw members was 8.0-15.0 m,
depending on vegetation encountered and terrain. All identified sites
were assigned PHRI sequentisl temporary field numbers prefixed by "T-,"
and all were plotted on 1"=400' scale maps and on aerial photos provided
by Group 70.

Backhoe trenching in the SMA portion project area was conducted on
January 18 and 19, 1988, Ten trenches were excavated; all were placed
either in 19th century LCA parcels or in other ereas thought to have been
suitable for historic/prehistoric irrigation agriculture. The trenches
measured 4,0-6.0 m long and were excavated -either to the top of the water
rable or to & depth of 2.0 m. Each trench was faced and profiled. Pollen
and dating samples (not submitted for analysis) were recovered from six of
the ten trenches (Trenches 2, 5-7,. 6-10).

The survey field work for the non-SMA portion of the project area to
be affected by development (c. 250 ac) was conducted March 23-April 20,
1988 under the supervision of FHRI Supervisory Archaeologist William A.
Shapiro, and under the overall direction of PHRI Senior Archaeologist Dr.
Alan E. Haun. Field personnel included PHRI Field Archaeologists Mike
Fager, Erik Pearthree, and Jack Harris. Approximately 530 man-hours of
labor were expended conducting the field work. The 250-acre portion was
inspected using variable intensity (30- to 90-ft intervals) pedestrian
sweeps. Areas of the overall project area not surveyed included the
wetlends portion and areas immediately adjacent to occupied residences.
Transects were oriented in & north-south direction following the western
project boundary, which was partially flagged. Transect distances between
crew members varied depending upon vegetation and terrain encountered.
Identified sites were assigned sequentisl temporary field numbers (T-#)
and were plotted on project maps (1"=200' scale) and on aerial photographs
(12-03-1974) of the project sarea. Subsequent to ipitial site
jdentification, certain sites were dropped either because (a) upon closer
inspection they proved not to be sites, (b) they were too insignificant to
be considered actual sites, or (c) they were incorporated into other
sites.

All sites in the project area were fully recorded. Each recorded site
and/or primary feature within each site complex was marked with
pink-and-blue £flagging tape. and with an aluminum tag bearing the site
number, date, the letters "PHRI," and ‘the PHRI project number (87-398)..
Recording included mapping all sites to scale using metric tape and
compass, 35 mm black-and-white photographs of each site, and fully
describing sites using standard PHRI record forms.

In addition to the above work, at Site T-23, a cut bank was profiled
and a bulk sample collected so that & radiocarbon date could be obtained.
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At Sites T-9, T-10, 7T-15, T-18, and T-23 wvolcanic glass samples were
collected for hydration-rind age determinations.

Because the SMA portion of the project area and the remaining portion
of the project area to be effected by development were surveyed under the
direction of different supervising archaeologists, there were
discrepancies between feature-type terminologies used during the two
surveys. For example, what were identified as "irrigated pondfields™
during the SMA survey were identified as "sunken agricultural fields"
during the later survey. For the purposes of discussing the project as a
whole, which is the intention of this report, the feature designstions
assigned Sites T-1 thru T-4 during the SMA survey have been changed to
conform with the feature designations used during the later survey. Site
T-3, identified as a "stone and earthen embankment" in the SMA report, is
categorized as a "retaining wall" in the present report; Sites T-1 and -2,
identified earlier as "irrigation ditches" are categorized simply as
"ditches" in the present report; and Site T-4, identified earlier as
"irrigated pondfields" is categorized as a "sunken agricultural field" in

the present report.

Y Y )

-
i

)

-
4

-

Ty

)

7y U7}

o IR n ]

3

SN N

!

Bz



-

]

(IS T

2

f

Co

398-042188 13

FINDINGS

ARCBAROLOGICAL SURVEY

During the reconnaissance survey of the Waikane Golf Course project
area, 28 sites were newly identified and one previously identified site
was relocated (total 60 component features). Five of the 29 sites (Sites
T-16, T-17, T-32, T-33, and 80-06-317) are within the project area, just
outside the area which is scheduled for development. These sites may not
be directly impacted by the proposed development; however, due to their
high research, interpretive, and cultural values, they were recorded,

Figure 2 shows the locations of all 29 sites. Appendix A provides
detailed descriptions for each site.

Appendix A includes the following information for each site:

1. Site number - either HRHP numbérs. if previously assigned,
or PHRI temporary site numbers; '

2, A site type designation - provides formal feature type for
sites consisting of a single feature, or designates the site
as a complex if the site is comprised of more than one
feature. Also lists total number of features present;

3. A listing of site topography - a brief description of the
terrain in the area of the site;

4, A 1listing of the " site vegetation - 1lists principal

components of the vegetation within and in the vicinity of
the site;

5. A statement of site condition - overall state of preser-
vation of the site (poor, fair, good, or excellent);

6. An assessment of site integrity - degree of historic
modification by human agencies (unaltered, partially

altered, and completely altered) and nature of the
modification, if any;

7. A probable age - indicates probable/possible (?) age of the
site (i.e., historic or prehistoric);

8. A functional interpretation - probable or possible (?)
functions for each site; or, if function cannot be
determined, assigns indeterminate function. For sites with
multiple functions, functions separated by "/";
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9. A gite description - @ brief overall description of the site
listing types of constituent features, portable remains
present, if any, and other site data; and

10, Feature dimensions - maximum length, width, and height or
depth., Dimensions immediately followed by a description of
feature construction, associasted portsble remains, and other
descriptive information.

Nine site complexes and 20 single-feature sites were jdentified in the
project area (Table 1). Formal feature types present include terraces,
mounds, ditches, boulder concentrations, retaining walls, lithic scatters,
coral scatters, alignments, historic burials, pits, 8 debris scatter, man-
made caves, sunken agricultural ‘fields, a trail, a4 midden scatter, &
historic house site, & boulder with mortar depressions, & possible
terrace, and a possible inclined ramp (Table 2).

The most common feature types in the project area are terraces (10
examples~16.672 of total features) and pits from exhumed buriasls (10
examples-16.67%). Other prominent feature types include mounds (10.00%),
1ithic scatters (10.00%), intact historic burials (5.00%), man-made caves
(3.33%), and sunken agricultural fields (5.00%).

Probeble functional interpretations were determined for most sites.
Functional types present in the project area include agricultural,
religious, tool manufacture, habitation, transportation, retaining wall
and indeterminate. Among the jndeterminate sites are possible agricul-
tural, religious, military, or shelter sites. Six sites were assigned two
or more probable functions. Table 3 indicates the number and percentsage
of sites by functional type. ‘

Sites assigned an agricultural function comprise the Bighest

percentage of functional site types (12 sites — 41.38% of total sites).
Agricultural sites include rock mounds and boulder concentrations,
ditches, terraces, retaining walls, and sunken agricultural fields. Among
the agricultural sites are Sites T-1, T-2, T-4, T-5, T-7, T-17, T-21,
T-25, T-26, T-29 and T-31 (Figures 4 and 5). Site T-33, which has been
assigned an indeterminate function, may have an agricultural function.

Sites in the project area assigned a religious function (17.25%; N=5)
include & heisu, an historic cemetery, & shrine with a possible burial,
either & burial or a shrine, and a tool manufacture site which may have &
religious component. In addition, two of the gites with indeterminate
functions may be of religious significance (Sites T-16 and T-33). The
religious sites include Sites 80-06-317 (Kukuianiani Heiau, Figure 6),
427 (historic cemetery, Figure 7), T-19 (burial or shrine, Figures 8 and
9), T-32 (a shrine or possible burial, Figures 10 and 11), and T-10

(complex with possible religious function).
Six sites in the project area were assigned tool manufacture functions

(20.69%). Tool manufacturing is represented by basalt flake scatters,
volcanic glass, grindstones, hammerstones, and adze preforms. Four sites
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Table 1.

15

SUMMARY OF IDENTIFIED SITES -~ WAIKANE GOLF COURSE PROJECT AREA

Site Formal Site/ Tentative CRM Value*
Number Feature Type Funcrional R I C Comments
Interpretation
T-1 Ditch Agriculrure L L L Historic; filled
(Irrigation) with recent
alluvium
T-2 Ditch Agriculture L. L L Historic; branch
(Irrigation) of ditch services
wetlands
T-3 Wall Boundary/ L L L Historic; possible
retaining wall field boundary
remnant
-4 Sunken Agriculture L L L Historic; used for
fields 20th-century rice
cultivation
T-5 Complex (2%} Agriculture M L L Rock mound and
boulder concentra-
tion
-7 Comblex (7). Agriculture M L L . Irrigation ditch,
; retaining wall,
four terraces, and
a mound
T-9 Lithic scatter Tool manufacture M L L Basalt flakes,
volcanic glass,
coral fragments,
and waterworh
cobbles
T-10 Complex (2) Tool manufacture- M L L/BE Lithic scatter

religious?

and corel surface
scatter (may be
religious)

*Cultural Resource Hanageﬁent
Value Mode Assessment—--Nature: R

—-Degree: H

fumber of component features within complex.

= scientific research,
I = interpretive, C =
= high, M

cultural;

= moderate, L = low,.
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Table 1. {(Cont.)
Site Formal Site/ Tentative CRM Value
Number Feature Type Functional R I C Comments
Interpretation
T-13 Cave Indeterminate L L L Probably WWII
(military?} related
T-14 Cave Indeterminate L L L Probably WWII
(military?) related
T-15 Lithic scatter Tool manufacture M-H L L Basalt flakes,
voleanic glass,
coral, grindstone,
hammerstones, and
adze preforms
T-16 Mound Indeterminate M L L/BH May represent a
(religious?) possible burial
T-17 Terrace Agriculture? I-ML L May be associated
with 80-06-317
T-18 Lithic scatter Tool manufacture L L L Heavily disturbed;
volcanic glass
collected
T-19 Alignment Religious? M-H L L/H Rectangular rock
burial or shrine aligrment with
coral offerings
T-20 Midden scatter Habitation L-ML L Surface scatter
T-21 Complex (3) Agriculture M L L Irrigation ditch
and two possible
terraces
T-22 Lithic scatter Tool manufacture L-ML L Sparse basalt
scatter and 8 rock
concentration, one
worked flake
T-23 ~ Lithic scatter Tool manufacture/ M-HL L Very dense scatter

habitation

(1000+ basalt
flakes, several
adze preforms,
20-50 cm deposit;
C-14 sample and
volcanic glass)
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Table 1. (Cont.)
Site Formal Site/ Tentative CRM Value
Number Feature Type Functional - R I C Comments
Interpretation
T-24 Trail Transportation L L M Has been recently
improved by sur-
veyors; follows
small drainage
T-25 Mound Agricultural? L L L Surrounded by his-
toric debris
T-26 Complex (2) Agriculture I-ML L Terrace and rec-
tangular rock
alignment (his-
toric)
T-27 Complex (15} religious- M-HL B Historic cemetery
cemetery with at least three
jntact burials and
10 exhumed and re-
located burial pits.
and alignment, and a
debris scatter
T-29 Ditch Agriculture L. L.L May be uppermost
section of pre-~
viously recorded
T-1 ditch site
T-30 House site Habitation L-ML L Historic house
site which has
been bulldozed
and leveled
T-31 Complex (3) Agriculture M L L Irrigation ditch
and two rice
fields
T-32 Mound Religious— H H H Small shrine with
shrine/burial upright stonej
may be associated
with 80-06-317
T-33 Complex (2) Indeterminate M L L/E  Stone mound and
(religious, possible terrace:
agricultural?) mound had historie

bortle fragment;
may be a burial

PR
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Teble 1. (Cont.)
Site Formal Site/ Tentative CRM Value
Number Festure Type Functional R I C Comments
Interpretation
80-06-317 Heiau Religious H B H In fair condition;

complex (4)

deteriorating and
being encroached
by development;
recorded by
McAllister (1933)
known as the
Kukuianieni Heiau;
two leveled struc-~
ture consisting of
two terraces, &
possible ramp-like
entrance, and 8
large stone with
two mortar depres-—
sions

are essigned only tool manufacture functions: Sites 7-9, T-15 (Figure 12),
T-18, and T-22. Site T-10 is assigned a tool manufscturing function and 8
possible religious function. Present at Site T-10 is & dense scatter of

surface coral which may be of religious significance.

largest tool manufacturing site in the project area.

Sitre T-23 is the
Present at the site

were thousands of basalt flakes, several adze preforums, volcanic glass,

and a midden deposit 20-30 cm deep.

Site T-23, based on the amount of

midden which has accumulated at the site, was also assigned a habitation

function (Figures 13 and 14).

Three sites (10.35%) were assigned & habitation/possible habitation
function: Site T-23, Site T-30 (the remains of an historic house), and
Site T-20 (a light surface nidden scatter). One site (Site T-24, a trail)
was assigned a transportation function. Sites T-13 and T-14, which were

assigned an indeterminate function, may represent man-m

the military.

SUBSURFACE TESTING

ade caves used by

Ten backhoe test trenches, each four to six meters long, wexe

excavated in the Waikane Golf Course SMA portion
The trenches were excavated within two sections of the
Trenches 1-6 and 10 were placed in t

(Figure '15).
project ares.

project area

he midsection of

Waikane Valley, while Trenches 7-9 were placed in ‘the lower portion of the
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Table 2.

FREQUENCIES OF FORMAL FEATURE TYPES

19

Formal Type Number z
Alignment 1 1.67
Cave (man-made) 2 3.33
Coral surface scatter 1 1.67
Debris scatter 1 1.67
Ditch 6 10.00
Grave 3 5.00
House site 1 1.67
Large boulder w/ mortar 1 1.67
depressions
Lithic scatter 6 10.00
Midden scetter (surface) 1 1.67
Mound 6 10.00
Pit 10 16.67
Possible ramp 1 1.67
Possible terrace 1 1.67
Retaining wall 2 3.33
Rock alignment 2 3.33
Sandstone boulder 1 1.67
concentration
Surken agricultural field 3 5.00
Terrace 10 16.67
Trail 1 1.67
Table 3.
FREQUENCIES OF FUNCTIORAL SITE TYPES
Formal Type Number p 4
Agriculture 12 41.38
Habitation 1 3.45
Indeterminate/Religious~Burial 1 3.45
Indeterminate/Religious/Agri. 1 3.45
Indeter/(poss. military shelter) 2 6.90
Possible Habitaticn 1 3.45
Religious-Heiau 1 3.45
Religious-Burial/Shrine 1 3.45
Religious-Cenmetery 1 3.45
Religious-Shrine/Poss. Burial 1 3.45
Tool Manufacture 4 13,79
Tool Manufacture/Habitation 1 3.45
Tool Manufacture/Religious 1 3.45
Transportation 1 3.45
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Figure 8. SITE T-19.
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