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Honorable Marvin 7. Miura, Interim Director
GEffice of EBnvironmental Quality Control
State of Hawall

18% South Eing Streeat, Room 104

Honolulu, Hawaii 96813

Dear Dr. Hiura:

Final Environmental Impact %Catement (FRIS)
Waialua Golf Course - Oceanic Properties Inc.
Tay #ap Kevsg &-5-1: Popr, 2@ 6-4-1: Por, &

We are notifying vou of our acceptance of the above as an
adeqguate fulfilliment of Chapter 343, HRS, and the BIS Rules.

Major issues considered to be controversial include:

1.

Z.

3

Left turn storage lane into projsci site from
Rauvkonanua Hoad.

Hon agrieultural use of prime agriculture land.

Other unresolved igsues to be addressed prior to the
subgeguent zoning process are:

1.

Approval of a State Land Use District boundary
Amendument o redegignate the prodecy gsite from the
existing Agricultural District to an Urban District.

Approval by the Bomolulu City Council of a development
plan amendment to redesignate the site fron
Agriculture to assorted urban uses.

The Btate Department of health and Beard of Water
Supply approval of a water master plan.

Highway improvement plans and programs as required by
the Clty Department of Transportation Services and the
Stare Department of Transportation.



Honorable Marvin 7. Miura, Interinm Director
Offive of ®avironmental Quality Control
Page 2

Brril 24, 194s

5. A sewer master plan for on- and off-slte gvaten
improvenments approved by the Department of Public
HWorks.

5. A drainage plan approved by the bepartment of Public
Works.

These issues are digcussed in the attached Rcceptance
Bepert. If there are any questions, plesge contact John
Mcbhonald of my staff at H27-60172.

Siagcerely,

1 il f{:? ;

DONALD A. CLEGS
Chief Planning Officer

Artach.

co: Mr. Tyrone Kusao, Planning and Zoning Consultant
Mr. Largy Lum, Oceanic Properties, Inc.
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The project gite iz located in Walalua, on the North Shore
of the island of Oabu. Identified as Tax Map Hev parceis
6-5-01: 2 and 6-4-01: &, the project gite is roughly
L~shaped and encompasses approxinatelyv 214 acres.

The project site is located east of Kaukonahua Road,
between Thomsoen Corner, which i1s its intersection with
Farrington Highway, and Weed Clrcle, which is its
intersection with Kamshameha Highway. The greater portion
of the gite is abutted by sugar cane fislds. The southern
boundary 1s defined by a gully formed by Paomoho Stream.
Blso, the southweslern cornsr of the projest site is
pordered by Midkiff Acres, a residential area. Ancther
stream, the Worth Paomoho Stream. alsoc traverses the site.

Over 60 percent of the site, or 142 acres, is currently in
sugar cane onltivation., The remainder of the site,
approximately 72 acres, ilg relatively unalitersd in the
gully area created by Paomoho Strean.

The topography of the site lg very gentle in the sagar cane
land, and changdes to undularving in the streanbed ares.

The subject propertv is owned by Castle and Cooke, Inc.
Castle and Cooke 1l the largest agricultural ¢onglonmerate
on Oahu and 1s the only Hawaill Company serving both the
pineapple and sugar markabs,

The applicant preposes to congiruct an lg8-hole championship
golf course.  Support facilities include a driving range, 2
clubhouge, and a repair and maintenance shed. The
clubhouse, malontenance butiding, and 11 holes of golf are
iocared in what 1g currently suwgar cane land: 7 holes of
golf are located in the stream valley of Paomoho Streanm.

The coursge will feature a wide varlety of golf holes with
numersus tee and plo positions, allowing accommodation of
golfers of all skill levels. The portion aunrently in

cang, or the uppsr area of the course, will bave an opsn
feeling with wide failrways. The two water hazards will

also function as drainage features and raservolirs for the
golf course irrigation system for the entirs golf course.



Vegetation on the golf course will be primarily in the form
of large trees and tree masses which perform a numbsr of
funetiong, including the definition of fairwavs,
backdropping of greens, screening and directing views,
windbreaks, sound barriers, dust arrestors during cane
harvest, and providing shade and color. 3Speclies of plant
material used will be keyed to existing plant material in
surrcunding areas to create continuity in the landscape.

The propoged Walalua Golf Course will be a daily fee course
which will be open to the public. No membership fees will
be required and tee times will be arranged on a
first-come-first-served bagis.

Green fees are expscted to be in the widdle range of golif
fees in Hawali. Wnile fess for the proposed course will he
lege than those of comparable courges operated in
conjunction with hotels and resorts, they will be higher
than those of municipal courses.

PROCEDURES

1. An EIS Preparation Notice, prepared by the applicant's
congiltant appeared in the "Environmental Quality
Commissgion (EQC) Bulletin® on WNovember 23, 1987. This
was distributed to all interested Federal, State, and
City and County agencies, as well as community interest
Groups.

Z. Comments from consulted parties were recelived until
Decenber 23, 1987, allowing all parties the required
30-day minimum consultation period. Fifteen parties
subnitted written comments during this pericd, which
were responded to in writing by the applicant.

3. The Drafv BIS was recelved and distributed by the OROC
on January 0. 1988, The deadline for public review
was Chen set for February 19, 1988.

4. Twenty-five parties made replisg to the Draft EIS. The
applicant made polint-by-point responses to all
substantive comments on the iwenty-five replies
received by the public review deadline, within the
i4-day response period.

CONTENT

the proposed North Shore Devealopment

& the content reguirements specified in
and LL-Z00-18 of the BLS Hules.

The Final HIS fo
adeguately addre

r
g
Sectiong L1-200-17



RESPONSES TCO COMMEHNTS

The applicant provided adeguate point-by-polnt responses to

all comments recelved within the 30-day resgponse period
established for the Draft BIs.

COWNTROVERSIAL 153UrRS

Two issues regarding the proposed project are considered to

he controversial.
Traffic

Meed for a left turn storage lane for entrance Lo proiect
gsite from Kaukonahua Road.

Frime Bogricultural Lands

Conflict with City and State goals of preserving prime
agricunlrural lands.

UNRESOLVED To82UpSs

We concur with the listing of unresolived issues found on
page 10-1 of the Final EIS: Left turn into project arsea
froem Kaukonahua Hoad -~ unresolved.

The following issues require approvals prlor to acceptance

of an application for rezoning:

1. As mentioned by the applicant, a State Land Use
District Amendment is requived to redesgignate the

project site from the exisgting Agricultural District to

an Urban District.

Z. Approval of a development plan amendment to redesignats
the site from Agriculture to assgorted urban uses by the

Honolnlu Clty Counail.

3. State Department of Health and Citv Board of Water

Supply approval of domestic and irrigation water master

DLAND.

4. Highway improvement plans and programg as reguired by

the ity Department of Transportation Services and the

State Department of Transpogtation.

5. A sewer master plan for on- and off-site sewer system
improvenents approved by the Department of Public
Works.

§. A drainage plan approved by the Department of Public
Works which incliudes mitigation of downstream flood
conoarns.



7. Hecessarv permits and approvals reguired by new State
HWater Code,

DETERMINAT ION

The Final EIS is determined to be aceeptable under the
provedures and reguirements agtablished in Chapter 343,
HES, and the Srate "EIS Rules.” This determination does
not imply a favorable recommendation on the applicant’s
reguest for any approvals or permits reguired by the
Department of General Planning.

//&%m@{/k4§2M?

DONBLD A. CLEGG ¥
Chief Planning Qﬁflﬁ%f
Department of General Planning

Approved:
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l. INTRODUCTION AND SUMMARY

Description of the Proposed Action

Oceanic Properties, Inc., proposes to construct an 18-hole
championship golf course in Waialua, on the North Shore of
the island of 0ahu. Identified as Tax Map Key parcels
6-5-01:2 and 6~4-01:6, the Project site 1isg roughly
L-shaped and encompasses approximately 214 acres. Support
facilities include a driving range, a clubhouse, and a
repair and maintenance shed, The Proposed Waialua Golf
Course will be ga daily fee course which will be open to
the public. Section 3.3 provides additional information
on the proposed project,

Over 60 percent of the site, or 142 acres, is currently in
Sugar cane cultivation, The remainder of the site, appro-
ximately 72 acres, is relatively unaltered in the gully
area created by Poamoho Stream. Section 3.1 pProvides
additional information on the Project site,

Development Plan Public Facilities Map. The subject
property is currently zoned Ag-1, Agriculture by the City
and County of Honolulu. |

Significant Beneficial ang Adverse Impacts and Proposed
Mitigation Measures -

Waialua Sugar Company 430 employees. Further, ' the
pProposed project will cause an increase in tax revenues,
which is further discussed in Section 5.12.,

Construction activities will increase noise, air-borne
dust and particulate emissions for the Surrounding neigh-
borhood, Further, stream water quality may be temporarily
affected. None of these impacts are expected to be
long-term in nature, however.



Impacts to the physical environment and infrastructure
systems can be mitigated as follows:

- Improvements to the drainage system will be
required to mitigate potential pPeak storm run-
off (Section 5.2).

- The area's water, sewerage and drainage
systems will need to be upgraded, at ~the
developer's expense, to accommodate the propesed
Project (Section 5.6).

- Although no rare, threatened or endangered
species were found in the biological survey, two
endangered waterbirds, the Hawaiian Coot and
Hawaiian Gallinule, may utilize the lower portion
of Poamoho Stream. The U.S. Fish and wildlife
Service has offered its assistance in the
selection of suitable chemicals for use on the
proposed course. The biclogical consultants have
recommended that the USFWS, as well as the State
Division of Forestry and Wildlife, review the
selection of biocides as the planned water hazard
areas and greens will most likely attract use of
these areas by migratory shorebirds and native
waterbirds.

No significant archaeological resources were found in the
archaeological study conducted for this project, as
discussed in Section 5.5.

The proposed project will displace the on~site agricul-
tural activities conducted on 142 acres, although wWaialua
Sugar Company has indicated that these losses are not
expected to cause the company undue hardship, as discussed
in Section 5.10. :

Careful design of the driving range and the clubhouse will
help minimize potential 1lighting and noise impacts on
nearby residents,

Aitérnatives Considered

Chapter 11 presents a discussion on alternatives consid-
ered. The only current alternative to the proposed
project is the no-action alternative, which implies that
the Waialua Sugar Company would continue its sugar
cultivation of the property's 140 acres and the gully area
would continue to be unused.

1-2
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The no-action alternative would not require improvements
to the infrastructure and thus not require public main-
tenance of such improvements. While the potentially
negative impacts during construction would not occur, the
no-action alternative also would not generate the positive
social and economic benefits accruing from the project.

Alternative design decisions are continued to be explored
to determine the exact 1locations of tees, greens and
fairways, as well as the clubhouse and driving range.
Final design will depend on, among other studies, detailed
land surveys.

Unresolved Issue

The March 8, 1988 letter (CHAPTER 14) from the State

- Department of Transportation (SDOT) recommends that a left

turn storage lane be provided for southbound traffic on
Kaukonahua Road, while our traffic report concluded that a
separate lane would not be warranted. While the volumes
during the weekday peak hour are substantially below the
volumes needed to meet the warrant, the weekend traffic
assignment at the access road was only marginally below,
which may account for SDOT's position that the turn lane
be provided. We therefore will conduct further studies to
obtain additional traffic data for the weekend peak hour,
which occurs on Sunday during the annual polo season.

The findings and subsequent analyses will be submitted to
SDOT for their consideration and we will comply with their
determination on this matter. The design plans for the
access road intersection will be coordinated with the SDOT.

Compatibility with Land Use Plans and Policies

Chapter 6 demonstrates that the proposed project 1is
generally compatible with land use plans and policies
relating to recreation, the visitor industry, and general
economic development. On the other hand, the conversion
of prime agricultural lands required for a portion of the
project will be in conflict with some of the stated
objectives and policies relating to the promotion and
maintenance of productive agricultural lands. However,
the benefits accruing to the community and the company
from the golf course would appear to off-set the loss of
agricultural lands to some extent.

1-3
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Major permits and approvals required to implement this

project are as follows:

Type of Approval
of Permit

Change of Land Use
Designation from
Agriculture to
Urban

Change in North Shore
Development Plan Land
Use Map from
Agriculture to Parks
and Recreation

- Change in North Shore
. Development Plan
- Public Pacilities Map

Special Management
Area Permit as
prescribed by
Ordinance 84-4

Zoning change from
- aAg=-1 to P-2, General
Preservation District

Other permits. related tb

presented in Section 6.1.

Approving Agency Status
State Land Use To be
Commission filed
' "In
City Council process
To be
City Council ‘filed
To be
City Council filed
To be
filed

City Council

engineering - reguirements are

1-4
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2. STATEMENT OF PURPOSE AND NEED

The proposed project is designed to meet the increasing
demand for golf courses on Oahu in 1991, the projected
opening date for the proposed golf course.

A market feasibility study was conducted for this EIS to
determine whether sufficient market demand will exist to
support the proposed project (Helber, Hastert & Kimura,
Planners, 1987). The study found that existing and
projected market demand for rounds of golf play exceeded
existing and projected supply. Further, the primary
market areas in which the proposed course is located will
fall significantly short of meeting projected market
demands -~- even with the proposed course. Appendix G
contains the market study which is summarized below.

In 1986, Oahu's 28 golf courses represented about half of
the statewide total of 57 courses. Oahu's courses
generally fall into four categories.,

- 1l are open to the public and are operated on
a daily-fee basis,

four are municipal courses,

four are private country clubs, and

- nine are operated by the armed forces for the
benefit of the armed forces.

Based on a standard of resident population per golf course
hole, Oahu ranks a distant fourth amongst the four
counties, with 1,715 residents per golf course hole.
Maui, has 396 residents per golf course hole; Kauai, 475
and Hawaii, 567. After excluding those sources not
available for public play on a regular basis, Oahu falls
even further behind the rest of the State. -

The market study identified three market areas to quantify
the locational effect of existing and proposed. golf
courses relative to given population groups, as follows:

| l. The primary market area encompasses the North Shore

and Central Oahu Development Plan areas. These areas
include the communities of Waipahu, Mililani, Wahiawa,
Haleiwa and Waialua. The region's five courses
include two public daily-fee courses, one municipal
and two military courses.

Seven new courses are proposed for the primary market
area over the next ten years. Only the Waikele course
is scheduled for operation in 1991,




2. The secondary market area includes the Ewa and Primary
Urban Center Development Plan areas and is currently
served by 11 golf courses, six of which are military,
and two are private clubs. The remaining three are
open to the public.

Six new courses are being proposed for the secondary
market area over the next l0-year period, five of
which are expected to be operational by 1991. One of
these, at the proposed Ko Olina resort in Bwa, is
currently under construction.

3. The tertiary market area is the remainder of the
island, which supports a total of twelve courses.

Four courses are currently proposed for his market
area over the next l0-year period, one of which is
expected to be operational by 1991.

Of the proposed courses, 17 were determined to have a
medium to high probability of development over the next
l0-year period. Of the several located in the primary
market area, only one is projected to be operational in
1991.

Estimates of projected demand for rounds of golf play were
made by applying participation rates published in the
State Recreation Punction Plan to official population
projections within each of the three market areas. The
armed forces population component was subtracted from the
population projections because of its unique exclusive-use
privileges of military courses. Correspondingly, military
courses were ' subtracted from the supply projections
because they are not available for use by the general
public.

The report estimated that the civilian resident population
of the primary market area appears able to support a total
of eight golf courses through 1990, increasing to nine
courses by 2000. The island of Oahu was able to support
46 courses in 1985, rising to 54 courses in 2000, The
impact of the expected visitor population appeared minimal
within the primary market area; the greater impact was in
the secondary market area where sufficient visitor demand
existed in 1985 to support two courses.

Comparisons of existing and projected market demand for
rounds of golf play were found to exceed existing and
projected supply of golf courses on Oahu over the
projection period, 1985-2000. Demand for rounds of golf
within the primary market area (in which the proposed
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Waialua course is located) currently exceed supply by a
factor of 2:1. This trend is expected to continue through
1931,

In summary, the findings of the market study indicate that
sufficient market demand exists to support the opening of
an 18-hole daily-fee golf course at the Waialua site in
1991, as currently proposed by Oceanic Properties, Inc.
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3. PROJECT DESCRIPTION

3.1 Description of the Subject Property

The project site is located in Waialua, on the North Shore
of the island of Oahu, as shown in Figure 3.1. Identifieq
as Tax Map Key parcels 6-5-01:2 and 6-4-01:6, the project
site is roughly L-shaped and encompasses approximately 214
acres, as illustrated in Figure 3.2,

The project site is located east of Kaukonahua Road,
between Thomson Corner, which is its intersection with
Farrington Highway, and weed Circle, which ig its inter-
section with Kamehameha Highway. The greater portion of
the site is abutted by sugar cane fields. The southern
boundary is defined by a gully formed by Paomoho Stream,
Also, the Southwestern corner of the project site is
bordered by Midkiff Acres, a residential area. Another
stream, the North Paomoho Stream, also traverses the site,

Over 60 percent of the site, or 142 acres, is currently in
sugar cane cultivation. The remainder of the site, appro-
ximately 72 acres, is relatively unaltered in the gully
area created by Paomoho Strean.

The topography of the site is very gentle in the sugar
cane land, and changes to undulating in the streambed area.

3.2 Historical Perspective

The subject property is owned by Castle & Cooke, 1Inc.
hereby referred to as C&C. C&C is the largest agricui-
tural conglomerate on Oahu and is the only Hawaii company
serving both the Pineapple and sugar markets.

C&C and its subsidiaries, Waialua Sugar Company and

Oceanic Properties, Inc. own approximately 42,000 acres of
land in the Central and North Shore areas of Oa@u. These

The 2l4-acre pProject site is currently part of the Waialua
Sugar Company pPlantation, a subsidiary of C&C which has
12,400 acres.

3-1
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ment plan and identifies desired land uses within the
Planning region over the next 10 to 15 years. The Central
Oahu/North Shore Plan is an in-house working document
which will pe revised Periodically to reflect the current
situation. It is noted that the advisory council for this

The objectives of this plan are ag follows:

= To provide a flexible, long-range Planning guide to
facilitate rational decision—making regarding the uses of
C&C lands in Central Qahu;

= To identify and breserve agricultural land to meet
the needs of the Waialua Sugar Company and Dole planta-
tions;

- To identify areas for future urban eXxpansion and
in-£1i11; ;

= To provide an ongoing vehicle for community and
government dialogue and input relative to C&C land use
plans; and

= To update the original 1974 Oahu Landg Study
prepared by Cs&C. -

This plan recommends specifiec 1land use policies ang
company directions on growth management for C&C lands in
these regions.

One of these recommendations is for a Possible site for an
18-hole golf course. At the time this was recommended,
several sites were being considered, with the most
"promising lands" being 1located in the vicinity of
Thomson's Corner (HHVHK, 1986).

3.3 Description of the Proposed Project

The applicant Proposes to construct an 1l1l8-hole champion-
ship golf course, which is shown on Figure 3.3. Support
facilities include & driving tange, a clubhouse, and a
repair and maintenance shegd, The ¢lubhouse, maintenance
building, and eleven holes of golf are located in what is
currently sugar cane land; seven holes of golf are located
in the stream valley of Paomoho Stream,
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3.3.1 Golf Course

The 6,965 yard - Par 72 course will operate as two
returning nine holes of golf. Players will c¢ross an
existing cane haul road by an elevated bridge to be built
as part of the golf course service road/cart path system.
Two restrooms, one at each end of the course will be
available for the convenience of the golfers.

The course will feature a wide variety of golf holes with
numerous tee and pin positions, allowing accommodation of
golfers of all skill levels. The portion currently in
cane, or the upper area of the course, will have an open
feeling with wide fairways. The two water hazards will
also function as drainage features and reservoirs for the
golf course irrigation system for the entire golf course.

Vegetation on the golf course will be primarily in the
form of large trees and tree masses which perform a number
of functions, including the definition of fairways,
backdropping of greens, screening and directing views,
windbreaks, sound barriers, dust arrestors during cane
harvest, and providing shade and color. Species of plant
material used will be keyed to existing plant material in
surrounding areas to create continuity in the landscape.

The proposed Waialua golf course will be a daily fee
course which will be open to the public, No membership
fees will be required and tee times will be arranged on a
first~come-first-served basis.

Green fees are expected to be in the middle range of golf
fees in Hawaii. While fees for the proposed course will
be less than those of comparable courses operated in
conjunction with hotels and resorts, they will be higher
than those of municipal courses.

3.3.2 Support Facilities

The accompanying driving range will be operational 7 days
a week, and possibly in the ewvenings. The lighting system
for the driving range will be designed to direct light
away from nearby residences. ' -

The clubhouse will be designed to accommodate a pro shop,

a dining room with a lounge, and facilities which will be
available for community use, such as meetings and banquets.
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3.3.3 Access

The golf course will be served by a single ingress-
egress. The proposed road would intersect with Kauvkonahua
Road at a T-intersection, and a stop sign control for
traffic exiting the golf course will be provided,

3.3.4 Drainage

The proposed golf course in the stream valley would
maintain the natural slope and vegetation to allow for
overland flow into the stream. In cases where the stream
crosses a fairway, selective clearing of vegetation will
be required to remove tall trees and bushes that may
interfere with the flight of the ball or the vision of the
golfer. Short, scrubby vegetation along the stream can
remain,

In the plateau area, storm drainage will be directed to a
3 MG drainage detention pond on the makai side of the
plateau near Kaukonahua Road. Storm runoff would exit the
drainage pond via a series of swale/channels and drain
pipes, with ultimate release at the driving range, which
will serve as an open area where storm drainage can sheet
flow into the stream.

-3.3.5 Utilities

Water. Domestic and fire protection water requirements
can be met by the Board of Water Supply (BWS) system after
increasing the distribution system capacity. Based on BWS
recommendations, the developer will install a 1,900(+)
linear feet of 12-inch water main along Kaukonahua Road to
service the golf course.

Irrigation water will be tapped off the Waialua Sugar

- Company irrigation system. The 1l4-inch pipe 1line along

Helemano Road will be tapped at a point upstream of the
8-unit filter station to divert a small portion of the
water to a storage ponds within the golf course. A pond

' capacity of two to three million gallons will be Suffi-

cient to store irrigation water for three to five days.

Wastewater. Wastewater generated by clubhouse activities
will be conveyed to the Paalaa Kai Wastewater Treatment
Plant through the existing sewer system of the Paalaa Kai
subdivision. An 8-inch line from the golf course will be
installed crossing Kaukonahua Road and connect to the
existing manhole at the intersection of Paahihi Street and
Alana Loop of the Paalaa Kai Subdivision, Unit 1.

3-7



Electrical and Communication. Electricity will be
provided via a hook up to the existing line of Hawaiian
Electric Company. This 12 KV distribution line is located
within the property site.

The golf course will use existing aerial facilities of the
Hawaiian Telephone Company.

3.4 Project Rationale

As one of Hawaii's major agricultural conglomerates, C&C
has continuously demonstrated its commitment to its
agricultural operations in Hawaii. The viability of its
Hawaii sugar operation, however, has been in serious
gquestion because of its vulnerability to fluctuating world
economics. In spite of these drawbacks, C&C continues to
explore various ways to stablize its agricultural
operations in Hawaii.

In some instances C&C's long-range effort to continue
agriculture may appear to conflict with immediate opera-

‘tions in that existing agricultural lands may need to be

"traded off" or replaced in order to enhance the overall
value of C&C assets. Such is the case with the proposed
project.

Based on the recommendation of the previously described
"Central Oahu/North Shore Plan" and the market demand for
a golf course in the area, C&C has decided to embark on
this project. In this way, the property will be put to a
higher use resulting in benefit to the company. Further,
the provision of a golf course where none 1is readily
available would be beneficial to the entire community.

3.5 Development Schedule

It is anticipated that the proposed project will open for
operation in the summer of 1991. This target date is
based on an application filing date of January 1988, and
the selection of a construction contractor by December
1989. Sitework and construction activities would begin in
early 1990, leaving six to eight months for maturation.

3-8
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3.6 Project Costs

Item Estimate Cost

Golf course, including
maintenance building ang

related furniture and

equipment $ 6.3 million

Off-site and on-site
infrastructure $ 3.3 million

Clubhouse, including design
and construction $ 1.1 miliion
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4. EXISTING CONDITIONS

4.1 Current On~Site and Surrounding Uses

Over two-thirds of the 2l4-acre site, or 142 acres, is
currently in sugar cane cultivation. The remainder of the
site, approximately 72 acres, is unused and relatively
unaltered in the gully area created by Poamoho Stream,

Waialua Sugar Company currently leases two portions of the
site to part time farmers. One portion is located near
the proposed driving range and is used for banana
cultivation. The other portion is located in the upper
area of the gqully and this is part of a larger off-site
leased area used for grazing. It is noted that the
overlap between Project site and the leased 1lot is
undetermined at this site because the land Survey was not
completed at the time of this writing (January 1988) .,

Bordering the southwestern corner of the project site is a
residential area known as Midkiff Acres. Approximately 50
houses are located in Midkiff Acres.

West of the project site, across Kaukonahua Road is the
307~unit residential Project, Paalaa Kai, ‘Other

- facilities near the Paalaa Kai subdivision ' include a
church, a bakery, and a food manufacturing operation.

4.2 Physical Characteristics

4.2.1 Topography

The project site is divided into two distinct topographic

- areas, a plateau and a stream valley. The plateau encom-

passes an area of approximately 142 acres, currently
Planted with sugar cane. Elevations range from 150 to 50
feet, with ground slopes less than 5 percent over most of
the area. The plateau is bounded on the west by
Kaukonahua Road, on the north and east by a Waialua Sugar
Co. haul road, and on the south by North Poamoho Stream,

The remaining 72 acres of the project site are located in
the Poamoho Stream Valley. Currently, the stream valley
yields a moderate to dense vegetal growth, abundant in
grassy ground cover. The tidal influence on Poamoho
Stream extends only about 1,000 feet into the project
site. Under dry weather conditions, the remaining
upstream portions are 1limited to isolated puddles in
low-lying areas. The slopes of the stream valley range
from 10 to 30 percent. At the confluence of Poamoho and
North Poamoho streams, slopes reduce to 1 to 2 percent in
& flood plain,
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Existing ground slopes for the pProject site are indicated
on Figure 4.1. The following Table 4.1 is a slope
analysis summary for the Plateau and stream valley.

4.2.2 Soils

The Land Study Bureau, University of Hawaii, in their
report "Detailed Land Classification" rates the Poamoho
Stream section of the site "E" and the remainder of the
site as "A" and "B". The soil survey for Oahu conducted
by the soil Conservation Service classified the soil type
for the major portions of the site as LaB, Lahaina Silty
Clay and HeA, Haleiwa Silty Clay.

The Lahaina Silty Clay's representative profile is dark
reddish-brown, silty clay about 15 inches thick of the
surface layer and is medium acid. Permeability is
moderate, and runoff is slow. Erosion hazard is slight.

The Haleiwa Silty Clay surface layer is dark-brown silty
clay about 17 inches thick. The so0il is neutral to
slightly acid. Permeability is moderate. Runoff is very
slow, and the erosion hazard is no more than slight.

The existing soil erosion potential in the plateau area is
7.56 tons/acre/year over approximately 142 acres, or 1,074
tons per vyear. In the stream valley, the calculated
erosion potential is 2.14 tons/acre/year over approxi-
mately 72 acres, or 154 tons per year. (Engineering
Concepts, 1987a). :

4.3 Climatic Conditions

- The  climate experienced in the vicinity of Wwaialua is
characterized as mild. The average temperature recorded
at climatological station 847 maintained by the wWaialua
Sugar Company is in the mid-70s, with the average monthly
temperature rarely dropping below 70 1l/2,

Rainfall averages at approximately 2.5 inches per month.
The prevailing breezes along the North Shore are trade-
winds from the east-northeast. During the evenings the
wind changes direction and blows from the south-southeast
off the Koolau Mountains. The average wind velocity is
approximately 6 miles per hour. In the winter, Kona winds
from the southwest occur, which often produces storms.

'Thé humidity varies between 60 and 80 percent, generally

with a high of 98 percent and lows of 41l percent; the area
~can thus be characterized as humid. (Belt Collins, 1976).
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Slope

:Range
-0 = 5%

6 - 10%
11 - 20%
21 - 30%
31% +

TABLE 4.1

ACRES OF GOLF COURSE LAND

WITHIN SLOPE RANGE

In Acres —

Stream Total

Plateau Valley Site
92 19 111
42 22 64
5 18 23
1 6 7
—2 2 -3
142 72 214

(Engineering Concepts, Inc., 1987a)
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4.4 Hvdrological Characteristics

Water resources in the project vicinity include both
surface water and groundwater, as depicted in Figure 4.2,

4.4.1 Surface Water

Poamoho Stream and North Poamoho Stream traverse the
project site. The confluence of the two streams is
located in a flood plain within the project site. Poamoho
Stream is a tributary of Kiikii Stream, which discharges
into Kaiaka Bay. The State of Hawaii Department of
Health's Title 11 Regulations, Chapter 37-A, Water Quality
Standards, states Kaiaka Bay is a Class A embayment.
Kiikii Stream is designated as a Class 2 perennial stream
and estuary, and Poamoho Stream is a Class 2 perennial
stream,

The tidal influence on Poamoho Stream extends only about
1,000 feet into the project site. Under dry weather
conditions, the remaining upstream portions are limited to
isolated puddles in low-lying areas. The U.S. Geological
Survey office maintains a crest flow stream gage station
(station no. 2112) along Poamoho Stream within the project
site. Annual maximum flows are recorded (or estimated by
USGS) for the 10.9-square mile (6,976-acre) drainage
area. The average annual stream flow data are not
available for this gage station. (Engineering Concepts,
Inc., 1987c).

Appendix F -contains further information on existing
surface water conditions.

4.4,2 Groundwater_

Groundwater located in the Waialua-Haleiwa area is found
in dike-free Koolau lava flows. Rainfall in the Koolau
mountain range maintains and recharges the groundwater
lens. Thick alluvial £fill and weathered basalt in the
Anahulu River Valley separate the Waialua-Haleiwa lens
from the Kawailca groundwater lens. In general,
groundwater in the Waialua-Haleiwa lens flows toward the
sea, and a small portion flows northwest to the Kawailoa
lens. Seaward flows are confined by thick caprock that
has developed near the shore. (Engineering Concepts,
Inc., 1987c}.

Appendix F contains more detail on groundwater conditions.
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4.4.3. Drainage

Project Site

Runoff from the plateau area (sugar cane fields) travels
from earth ditches along the field perimeter through a
culvert to fields makai of Kaukonahua Road. In the stream
valley, runoff flows overland into Poamocho Stream. Under
existing conditions, runoff at the project site was
calculated for 10- and 50-year storms using the Rational
method. Runoff at the project site from the peak storm
was calculated using Plate 6 of the City and County Storm
Drainage Standards (1986).

Storm Peak
Recurrence (yr.) , Runoff (cfs)

10 92

50 122

PEAK 1,300

Calculations were based on rainfall intensities of 2.1

inches per hour and 2.8 inches per hour for the 1l0-year

and the 50-year storms respectively. (Engineering
Concepts, Inc., 1988a). Additional information is
presented in Appendix C of this EIS.

Poamoho Drainage Basin

Poamoho Stream drainage basin encompasses approximately
18.1 square miles (11,584 acres), extending from the
Koolau Mountain Range to Kiikii Stream in Waialua as shown

‘on Figure 4.3. The 2l4-acre project site represents 1.8S
‘'percent of this drainage basin area. About one-half of

the drainage basin is estimated to be devoted to

ragriculture, with about 520 hectares (1,285 acres) in
-sugar cane and about 2,008 hectares (4,962 acres) in

pineapple. Other areas are occupied by small residential

'communities, military reservations, stream valleys, and
‘steep mountain terrain,
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Based on frequency—discharge drainage area curves from the
Federal Emergency Management Agency Flood Insurance Study
(March 1980) for the City and County of Honolulu, peak
runoff from Poamoho Stream at Kaukonahua Road was
calculated for the 10-, 50-, and 100~year storms. Runoff
from the peak storm was calculated using Plate 6 of the
storm Drainage Standard.

Storm Peak
Recurrence (vyr.) Runoff (cfs)

10 9,750

50 14,800

100 17,100

PEAK 25,000

Paukauila-Kiikii Stream Drainage Basin

The project site is located within the Paukauila-Kiikii
Stream drainage basin -- the largest drainage basin on the
island, eéncompassing 79.8 square miles (51,072 "acres).
Illustrated in Figure 4.3 the drainage basin extends from
the Koolau Mountain Range west to the Waianae Mountain
Range and Kaiaka Bay. Paukauila and Kiikii,streams, the
main water courses, converge before reaching Kaiaka Bay.

Land use in the Paukauila-Kiikii Stream drainage basin is
bprimarily agricultural. The 2l4-acre project site
represents less than one-half percent of the entire
drainage basin and contains less than three percent of the
sugar cane landg.

Studies on Oahu several years ago (Green et -al, 1977)

indicated that the herbicide diuron was transported from
sugar cane and/or bPineapple fields to Kaiaka Bay. While
the herbicide could not be detected in water, it was found
at low levels in sediments from both the stream and the

to be too low to be of environmental consequence. Neither
atrazine or ametryn was found in either water or
sediments, (Engineering Concepts, Inc., 1988),

4}5 Flora and Fauna

4.5.1' Vegetation

Cane fields in various stages of cultivation make up the
largest and most uniform vegetation type on the site. In
the remaining acreage, two vegetation types can be
recognized: gulch and streamside vegetation., All those
plant species inventoried during the field studies by Char

~and Linney (1987) are Presented in Appendix A.
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site, of which the majority, 124, are exotic Species
introduced since the arrival of Western man. Six species
are considered to have been introduced by the Polynesians,
-and only 5 are considered native, some only questionably
S0. No endemic species (i.e., native only to the Hawaiian
Islands) were found on the site. A1} but the sugar cane
are considered more or less weedy,

No federal and/or state designated tare, threatened or
endangered (listed, Proposed, candidate) Species were
found on the site. Nor were there any cultivated plants
requiring conservation,

Cane fields. Within the active cane fields, there is an
almost pure culture of sugar cane Plants (Saccharum
officinale) with very small amounts of nut Sedge (Cyperus
rotundus). Additional weedy species are testricted to the
margins of fields where they invade from the adjacent
roadsides and irrigation ditches, These species consist
mostly of swollen finger-grass (Chloris barbata), two
species of amaranth (Amaranthus Spinosus, Amaranthus
viridis), and two species of Spurge (Chamaesyce h rta,

Chamaeszce hzgericifolia).

Near Poamocho Stream, where banana (Musa X aradisiaca) are
cultivated, an assortment of miscellaneous weedy species,
too numerous to list here, have colonized a large expanse
of disturbed soil next to the cane fields, Near this same
area, the lower_ portion of North Poamoho Gulch {(a dry

for household trash and yard trimmings, A number of
ornamental plants are becoming established here, including
Madeira vine (Anredera cordifolia), dumb cane
(Dieffenbachia Seguine), cassava (Manihot esculenta), and
Heliconia, :

Gulch vegetation. This vegetation type is characterized
by the presence of small to medium stands of kiawe trees

(Prosopisg -pallida) and koa-haole shrubs (Leucaena
leucocephala), with lesser amounts of Java plum (Syzygium

cumini), silk-oak (Grevillea robusta), Chinaberry (Melia

azedarach), and 'opiuma (Pithecellobium dulce). The

ground 1s covered with a thick growth of Guinea grass
(Panicum maximum) which forms "lumpy" patches between

trees and shrubs. Three wvines make up a significant
component of the vegetation: liliko'i (Passiflora

edulis), mauna-loa (Canavalia cathartica), and Mysore

thorn (Caesalginia sepiaria),
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On the bluffs marking the edges of the gulch floor, tree
and shrub components are simplified so that silk-oak and
koa-haole form that vast majority of the cover. The
koa-haole on these bluff areas are largely dead or dying
back due to heavy psyllid infestation. The psyllid or
jumping plant louse is a recently recorded insect species
which attacks the young shoots and leaves of koa-haole.
On those slopes that are too steep to support Guines
grass, swollen finger-grass and sour grass (Digitaria
insularis) make a solid ground cover. Rocky outcrops,
Targely devoid of vegetation, are frequent. On gentler
slopes Guinea grass, and especially its diminutive variety
trichoglume, predominate. Farther back in Poamoho Gulch,
cattle and horses are grazed. This has kept the grasses
shorter and the ground more open. A very large number of
weeds {or ruderals) and pasture species are found in these
areas but the dominant species is Guinea grass. There is
also a scattering of smaller shrubs such as indigo
(Indigofera suffruticosa), klu (Acacia farnesiana), and
cocklebur (Xanthium strumarium).

The trees 'in the pasture areas are the same as those
encountered in the lower gulch area, with the exception of
a number of ornamental species evidently planted long ago
around the pump house. These are date palm (Phoenix
dactylifera), queen palm (Arecastrum romanzoffianum),
Chinese fan palm (Livistona chinensis), bumelia (Bumelia
buxifolia), mango (Mangifera indica)., and kukui (Aleurites

Streamside vegetation. This vegetation type is
represented by two subtypes. In the lowest portion of
Poamoho Stream, 3just above the Poamoho bridge area,
elephant grass (Peennisetum purpureum) has completely
overgrown the stream banks and adjacent areas. It forms
an almost exclusive cover, crowding out other streamside
species.

Except for this area dominated by elephant grass, most of
the stream vegetation consists of a mixture of large trees
such as Java plum, African tulip tree (Spathodea
campanulata) , Chinaberry, silk-oak, Christmasberry

(Schinus terebinthifolius), Chinese banyan (Ficus
microcarpa), 'opiuma, and monkeypod (Samanea saman).

Ground cover in these stream areas is not dense due to the
heavy shading for the trees above and the occasional £flash

floods which sweep the streamsides.
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4,5.2 Birds and Mammals

The project site has been greatly disturbed and consists
largely of sugar cane fields on gently sloping lands and
introduced plant communities in the gulch areas.
Likewise, the majority of the fauna on the site is
composed of foreign or alien species. Of a total of 16
avian (bird) species which occur on the site, only the
Lesser Golden Plover (Pluvialis dominica) is native, and
then, only as a non-breeding regular migratory visitor.
The lower portion of Poamoho Stream, just above the
Poamoho bridge, is perennial and may be utilized by two

endangered native waterbirds -- the Hawaiian Coot or
'‘Alae-ke'oke'o (Fulica americana alai) and the Hawaiian
Gallinule or "Alae-‘ula {(Gallinula chloropus

sandvicensis). However, none of these waterbirds were
?bserved in this area during the survey by Char and Linney
1987).

Three broad faunal habitats are recognized on the project
area. These correspond somewhat roughly to the vegetation
types described in Section 4.5.)l, but are less finely
defined.

The predominant habitat on the project area consists of
cane fields. The fields themselves provide only marginal
habitat for the various species. Most animals prefer the
margins of fields and the overgrown areas along cane-haul
roads and irrigation ditches. Here, grasses and weedy
species provide seed and also support a number of insect
species, Individuals or, sometimes, small flocks of both
dove species were occasional in this habitat. The Lesser
Golden Plover or Kolea frequents the cane-haul roads and
roadsides during its visits from August through early
April. Occasionally, small flocks of Nutmey Mannikin were
observed. Most of the bird species seen in these ares,
however, were passing through on their way to more
preferred habitats.

The open, grassy streamside areas mauka of Poamoho bridge
are fregquented by large flocks of mannikins and waxbills
during the early morning hours. Guinea grass, which
occurs along the margins of the elephant grass-dominated
streamside, forms an extensive cover which provides
abundant seed for these granivorous species. A few

individuals of the Wrinkled Frog were found in Poamoho

Stream where it meanders through the pasturelands in the
gulch area.

No studies of aquatic resources within the project site
have been conducted but a few observations and notes were

4-12



1

U S N

.

L.

1 & LD

i

3

4

SO S il

iJ L1

Lt

made during this survey. The muddy, silted condition of
the streams, however, made observations difficult, The
guppy (Poecilia reticulata) and several unidentified
poecillid species were observed in the stream. One small
individual of the endemic goby o'opu nakea (Awaous
stramineus), about 1.5 inches long, was observed in the
stream area behind the pump house. The aquarium snail
(Heliosoma sp.) was found in boulder-strewn areas of the
stream.

Pasture areas support small- to medium-sized forest ang
scrub areas. The Red-vented Bulbul, two cardinal species,
and Japanese White~eye were abundant in these areas;
White-rumped Shama were frequently heard singing in wooded
areas. The more open, grassy areas within the pastures
were preferred by doves and Plovers, as well as the
Strawberry Finch.

4.6 Archaeological Resources

Over 60 percent of the Project area is Presently in
Sugarcane; thus the only portion surveyed was a section of
approximately 60 acres extending along the bottonm of
Poamoho Gulch at the south end of the project area..

In a literature search, Chiniago, 1Inc. (1987) found that
one site in the project area -~ Site 03723 ~- was
identified by McCallister (1933). Site 3723, as shown in
Figure 4.4, was described as "Worked Stones . . . Gravel
and silt were found above the artifacts.” The location of
these stones at such a depth below alluvial deposits
strongly suggests that they came to rest there as the
result of secondary deposition, having had their origin
much further upstream. It ig most likely that they were
not artifacts, but only stream gravels shaped by water
transport.

Inspection of old maps and other sources revealed no
indications of terracing, house lots, animal pens or other
human activities in the survey area.

Site 3723 was encountered in the field survey by Chiniago,
Inc., (1987). The site consisted of a boulder measuring
1.7 by 2.8 meters and standing to a height of 1.0 meter,
on top of which had been Places several angular basalt
rocks measuring between about 20 X 20 X 35 centimeters and
40 X 40 X 50 centimeters. The rocks did not seem to have
been placed with any special care, and there were no
midden deposits, artifacts, or any other evidence of human
activity in the vicinity.
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Appendix B contains further discussion on the site's
archaeological resources

4.7 Utilities

4.7.1 Water Supply

Two distinct water systems are operated in the vicinity of
the project site by the Board of Water Supply (BWS) and
Waialua Sugar Company. The BWS system provides municipal
and fire protection water service to the surrounding
community, while Waialua Sugar Co. operates its system
primarily for irrigation. This section summarizes
findings presented in Appendix F.

BWS System. The BWS has two reservoir/well sites
servicing the Waialua-Haleiwa areas. The Haleiwa site has
two wells with pumps rated at 700 gpm each with a 230 ft.
head and a 1.0 million-gallon (MG) reservoir with a 225
ft. spillway elevation.

The Waialua site consists of two wells with 1,500 gpm
pumping capacity and 235-foot head. The wells supply
water to a 1.5 MG reservoir located along Kamehameha
Highway. A 20-inch main transports water from the
reservoir to the Waialua and Haleiwa communities Ffor
distribution.

An 8-inch water line that branches off of the 20-inch main
is located adjacent to the project site along Kaukonahua
Road. The 8-inch line services the Paalaa Kai subdivision
located west of the project site. Currently, the 8-inch
line is looped around the subdivision, connecting to a
l6-inch 1line along Waialua Beach Road, There are no
existing BWS water lines located within the project site.
The existing BWS system is illustrated in Figure 4.5. No
existing BWS lines are located within the project site.
(Engineering Concepts, Inc., 1987c).

Waialua Sugar Co. Systenm. The plantation irrigation
system is divided into high level and low level service
areas and is shown in Figure 4.6. In general, sugar cane
fields in the vicinity of the project site are irrigated
by water from pump station no. 10 located in the Poamoho
Stream Valley within the project site, High 1lift water
from pump station no. 10 is pumped to Helemano 4 reservoir
and is used to irrigate fields makai of the 180-foot
elevation. Fields mauka of the 180-foot elevation are
irrigated with water from Wahiawa reservoir. Water from
Wahiawa reservoir has been used to supplement water from
Kaheaka reservoir to irrigate the lower fields during
vyears of high rainfall.

Currently, the sugar cane fields within the project site
are in drip irrigation. To prevent drip 1lines from
clegging, water is filtered before application to the
fields.
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4.7.2 Wastewater Facilities

Most of the residential/commercial units in the Waialua-
Haleiwa area are serviced by cesspools. In a detailed
analysis by Belt, Collins & Associates (1987), it was
determined that between 15 and 30 percent of the cesspools
are considered "defective". The remainder of the area is
serviced by eighteen private wastewater treatment systems.
Most of these private treatment systems service multi-
family units along Waialua Beach Road.

The nearest municipal treatment facility, the Paalaa Kai
Wastewater Treatment Plant (WWTP), is located approxi=-
mately 2,000 feet west of the boundary of the proposed
golf course. The Paalaa Kai WWTP is part of the Paalaa
Kai Subdivision, Unit II, and fronts Waialua Beach Road.

This treatment facility was initially intended to treat
wastewater flows generated by the Paalaa Kai Subdivision,
Units I and IXI. The subdivision, covering a total area of
approximately 47 acres, contains 307 single family
residential units. :

The Paalaa Kai WWTP is capable of providing better than
secondary treatment of the wastewater. Effluent from the
treatment plant is disposed of by means of 4-inch
exfiltration wells. These wells are 50 feet in depth and
have an injection rate of 95 gpm. Solids are disposed of
at the Kawailoa or Kapaa sanitary landfills. (Engineering
Concepts, Inc., 1987b).

The design flow data of the Paalaa Kai WWTP are as follows:

-

Design Average Flow: 144,000 gpd
Design Maximum Flow: 589,400 gpd
Design Peak Flow: 648,000 gpd

'Appendix E contains further information on wastewater
facilities.

4.7.3 Electrical and Telephone

'Hawaiian Electric Company (HECO) provides electrical

service to the surrounding area and existing power lines

. are depicted in Figure 4.7. Existing HECO 46 and 12 RV

distribution lines cross the project site in the Poamoho

~Stream Valley. Approximately 3,000 linear feet of this

distribution line is located within the project site.
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A Waialua Sugar Co. power line is located along the
northern boundary of the Project site. The power 1line
originates near the Dole fruit stand in Wahiawa and runs
to Waialua, supplying power for Plantation operations,

Local telephone service is provided by Hawaiian Telephone
Company (HTCO), a subsidiary of General Telephone ang
Electronics.

4.7.4 Fire Protection

The City ang County of Honoluly Fire Department Provides
fire protection for the island. Fire stations in the
vicinity of the pProject site are located 1in Waialua,
Sunset Beach, and Wahiawa. :

4.8 Roadways and Traffic

This section summarizes a portion of the traffic study, as
contained in Appendix H.

4.8.1 Existing Roadway System

Kamehameha Highway, Waialua Beach Road, Farrington Highway
and Kaukonahua Road are the major roads linking the
Waialua area to other parts of the island. In the
vicinity of the Project, these roads are all two-way roads
with one lane in each direction. Figure 4.,8. illustrates
the road way system.

At Thomson Corner, which is south of the pProject, a
T-intersection isg formed by Farrington Highway and
Kaukonahua Road. The major - east-west road, named
Kaukonahua Road to the east and Farrington Highway to the
west, = connects Wahiawa to 'wWaialua and Mokuleia.
Kaukonahua Road is the minor leg to the north, connecting
Thomson Corner to Weed Circle. All approaches to the
intersection have single lanes shared by all movements.
The minor north leg is stop-controlled.

Weed Circle is a traffijc rotary situated approximately one
mile north of Thomson Corner. Other roadways served by
the rotary are Kamehameha Highway to the north (Haleiwa)
and east (Wahiawa) and ‘Waialua Beach Road to the west.
Traffic entering the rotary from Kamehameha "ighway is
given the right-of-way; traffic already in the rotary must
yYield to westbound Kamehameha Highway traffic from Wahiawa
and stop for southbound Kamehameha traffic from Haleiwa.
Entrance into Weed Circle from Waialua Beach Road and
Kaukonahua Road are yield-controllied. Speed limit within
the rotary is 25 miles per hour (mph).
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Kaukonahua Road between Weed Circle and Thomson Corner has
a posted speed limit of 35 mph. Keakula Street, Paahihi
Street, Kaamooloa Road, and Hukilau Loop serve residential
areas and form T-intersections along Kaukonahua Road. The
minor street approaches are stop-controlled with a single
lane for left and right turns, while Kaukonahua Road
approaches are single shared turn-through lanes. :

Cane-haul and other agricultural roads also intersect the
public road system. A cane-haul crossing of Kaukonahua
Road occurs just north of Hukilau Loop; the cane-haul road
network to the east can also be accessed at several other
locations along Kaukonahua Road. An agricultural road
proceeds south from Thomson Corner. These roadways have
minimal traffic volumes, and have only seasonal use.
(Parsons, Brinckerhoff, Quade and Douglas, 1987).

4.8.2 Existing Traffic Conditions

Kaukonahua Road in the vicinity of the proposed project
serves local traffic generated by residents of the area,
other Waialua traffic, commuters traveling between Oahu's
North Shore and Central Oahu, and other vehicles visiting
the area. The highest traffic volumes occur during
weekday afternoons (PM Peak Hour) and in early afternoons
on weekends.

Traffic counts taken by the Highways Division of the State
Department of Transportation were evaluated to estimate
existing (1988) weekday traffic volumes. Counts taken at
Thomson Corner have not varied significantly between 1976

and 1985, as shown in Table 4.2. Existing weekday traffic

volumes, therefore, were estimated using the latest
available count, taken in November 1985. o

The highest hourly traffic at Thomson Corner was recorded
between 4:00 PM and 5:00 PM, during which time 1,750
vehicles were counted at the approach and departure legs
of the intersection. The analysis of the unsignalized
intersection, using the volumes from the traffic
assignment shown in Figure 4.9, gives Level of Service
(LOS) A for traffic turning left from eastbound Farrington
Highway into Kaukonahua Road, and LOS B for traffic
stopped on the southbound approach of Kaukonahua Road.

Between Thomson Corner and Weed Circle, Kaukonahua Road
carries approximately 540 vehicles per hour (vph) during
the PM Peak Hour. This volume is approximately 30 percent
of the roadway's capacity. Evaluation of each of the
T-intersections along this segment of road shows LOS A for
all intersection movements.

4-22
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Table 4.2
TRAFFIC COUNT HISTORY

Thomson Corner

Date of Count

Entering traffic (vpd)

June 1976 7,883
April 1977 8,325
March 1978 8,671
August 1979 8,530
August 1981 7,641
August 1982 9,829
August 1983 9,442
September 1984 8,911
November 1985 8,887

vpd = vehicles per day

Source: State of Hawaii, Department of Transportation,

Highways Division
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State Highways Division traffic counts at Weed Circle show
increasing traffic; between August and February 1985,
daily entering traffic increased 23 percent, The
increase, however, has occurred primarily on the
Kamehameha Highway legs of the junction (Table 4.3).
Based on the counts taken in this time, the 1988 traffic
at Weed Circle is estimated to be 22,150 vehicles per
day. Figure 4.10 shows the traffic assignment for Weed
Circle.

Each merge location within Weed Circle was analyzed as an
unsignalized intersection. Rotary traffic that stops or
yields to Kamehameha Highway traffic would experience LOS
C or average delays; northbound Kaukonahua Road traffic
yielding to rotary traffic would be LOS A while LOS B
describes the Waialua Beach Road entry.

Weekend conditions were evaluated based on traffic counts

~and field observations made in 1986 as part of a traffic

study for a proposed development in Mokuleia. The weekend
peak hour is expected to occur on Sunday, between 1:15
P.m. and 2:15 p.m. Weekend traffic volumes were estimated
to increase at rates of one percent per year at Thomson
corner and two percent per year at Weed Circle. (Parsons,
Brinckerhoff, Quade and Douglas, Inc., 1986}.

The wunsignalized intersection analyses of the weekend
traffic assignments shown in Pigures 4.2 and 4.3 show long
or very long delays occurring at both Thomson Corner and
Weed Circle. Although LOS A describes the Farrington
Highway-to-Kaukonahua Road left turn at Thomson Corner,
southbound Kaukonahua Road traffic has LOS D. At each
T-intersection along Kaukonahua Road between Thomson
Corner and Weed Circle, weekend peak hour conditions are
described by LOS A.

At Weed Circle, rotary traffic yielding to the high volume
of traffic on Kamehameha Highway for Wahiawa experiences
very long delays, or LOS E. Rotary traffic stopped for
Kamehameha Highway traffic from Haleiwa has LOS C; the
other yield-controlled Jjunctions operate at LOS A.
(Parsons, Brinckerhoff, Quade and Douglas, Inc., 1987).
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Table 4.3

TRAFFIC COUNT HISTORY

Weed Circle

Entering Traffic (vpd)

" vpd = vehicles;per'day

16,723

August August September February
| ) 1982 1983 1984 1985
_East (Kamehameha Hwy.) 3,670 3,969 4,860 5,516
_North (Ramehameha Hwy.) 6,585 7,163 6,868 7,964
West (Waialua Beach Rd.} 2,621 2,925 2,880 2,895
South (Kaukonahua Rd.) 2,628 _2,666 _2,509 2,729
' Total entering 15,504 17,117 19,104

Source: State of Hawaii, Department of Transportation,

Highways Division
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4.9 Air and Water Quality

4,9.1 Air Quality

There are no ambient air quality monitoring stations
within  the immediate vicinity of Waialua. Under
prevailing trade wind conditions there is no industrial
activity upwind for thousand of miles and it 1is reasonable
to assume that present air quality is quite good.

The only significant sources of man-made air pollution in
the area found by Root (1987) are motor vehicles traveling
on nearby roadways and sugar cane growing and harvesting
activities. Fugitive dust from cane cultivation and smoke
from field burning at harvest time could create periodic
high levels of particulates in the project area, but these
activities are infrequent enough to present only a minor
annoyance to area residents.

Natural air pollutant producers which could affect Waialua
air quality include the ocean (sea spray), plants
(aero-allergens}), dust, and perhaps a distant volcanic
eruption on the island of Hawaii. Concentration of
pollutants from these kinds of sources should be fairly
uniform for most Oahu locations.

The nearest long term air pollution monitoring station to
the project site is located in Pearl City, about 15 miles
to the southeast. At present, only particulates are
measured at Pearl City, but until 1986 sulfur dioxide. was
also monitored there. For both pollutants, measured
values for the past several years have been far below
allowable air quality limits.

Oahu-wide air pollution monitoring data indicated that
state of Hawaii ambient air quality standards for parti-
culates, sulfur dioxide, nitrogen dioxide, and lead are
currently being met at most locations.

. on the other hand, carbon monoxide and ozone readings from

urban Honolulu indicate that allowable State of Hawaii
standards £for these vehicle-related air pollutants are
being violated at a rate of about one to three times a
year. Ozone is an indicator of the formation of photo-
chemical pollutants in the air, a condition which tends to
develop if the air mass oOver the islands has been fairly
stable with little wind flow for a period stretching over
several days.

Concentration of carbon monoxide are more directly related
to vehicular emissions and tend to be highest during peak
hour traffic conditions. carbon monoxide would thus be
the pollutant most likely to cause difficulty in meeting
allowable Air Quality Standards as a result of new project
development on Oahu.

Appendix I contains the complete air quality study for
this project.
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4.9.2 Water Quality

The portion of Poamoho Stream within the Project site
experiences seasonal flow dependent on rainfall; thus,
water quality information is limited. Downstream of the
Project site, Poamoho Stream flows to Kiikii Stream, which
empties into Kaiaka Bay.

There is little information available on the aquatic
community in Kiikii Stream. Sunn, Low, Tom & Hara., 1Inec.,
(1972) reported the Dresence of 200 planktonic organisms
in Kiikii Stream, including copepods, mysid shrimps, fish
and crab larvae, amphipods, and nematode worms. The
stream is used Primarily for fishing and crabbing. The
most prominent type of fish catches were aholehole,
mullet, goby, barracuda, and tilapia. Samoan and blue
claw crabs were also found in Kiikii Stream. Boating and
swimming in the stream are less common, possible due to
turbitiy, muddy bottom layer, and large quantity of heavy
organic debris on the stream bottom.

As ' presented in Section 4.2.2, existing soil erosion
potential at the site is as follows:

1,074 tons in plateau area
154 tons in stream valley

1,228 tons

Fertilizers. Fertilizers are applied to approximately 142
acres within the proposed development site pPresently
cropped with sugar cane. The principal Ffertilizer
nutrients applied are nitrogen (N), potassium (K), and
phosphorus (P); water soluble forms are applied through
the drip irrigation system. According to information .
provided by Waialua Sugar Co., 350 pounds per acre of N,
100 pounds per acre of P205, and 400 pounds per acre
of Ky0 are applied for each two-year crop. All
fertilizer is applied during the first ten months of the
Crop cycle.

Pesticides. Pesticide use for insect and disease control

in  sugar cane culture is minimal since insects are
controlled biologically. Fungicide is used only to treat
seed pieces before pPlanting (principally Benlate); thus,
the quantities applied are small and localized. Only
herbicides for weed control are applied to the soil ag
surface sprays, usually two or three times in the first
six months after Planting. Herbicide practices have not
changed substantially in the past twenty years, with the
exception of the adoption of the use of glyphosate
(Roundup) for infield post-emergence spot spraying and
control of weeds in field boundaries, ditches, and road



sides. The Principal Pre-emergence herbicides used in the
Waialua area are atrazine and ametryn. Typical quantities
applieqd, according to information Provided by Waialua
Sugar Co., are 8 pounds active ingredient (al) per acre
Per crop of ametyrne and 3 to § pPounds of atrazine,

4.10 Social and Economic Characteristics

The project site is located within the designated
boundaries of the uU.s. Census Department "Waialua
Division," as well @5 in the North Shore Development Plap
Area and the North Shore Neighborhood Board of the City

Situated in ceénsus tract 99.01, the Project site is part

of the Waialua community. Waialua had a 1980 population

of 4,05l and is the most Populous community in the North
Shore Development Plan Area. Almost half of Waialua'sg

- Population was Filipino, and a quarter was Japanese.

Caucasians comprise almost one-fifth of the Waialua
cCommunities, Compared to other North Shore communities,
Waialua's Population wag generally older. (Communi ty
Resources, Inc., 1986).

The size of Waialua's pPopulation has changed little over
the past four decades, Although the community's physical
appearance has changed -- with eéxpanded commercial
development and public facilitieg -- the sugar mill stack
continues to dominate the Waialua skyline.

In more recent years, some commercial and public facility
developments such as a small convenience shopping center

- and the Waialua Recreation Center, along with relatively

newer residential subdivisions, such as the neighboring
Paalaa Kai, have modernized the community's character.
Further, these residential subdivisions have added to the

Almost 40 percent of Waialua's 1980 «civilian labor

Population were employed in either 'Manufacturing“ or
"Agriculture" industries. By comparison, less that 10
percent of Oahu’'s 1980 population were employed in these
industries,

Estimated unemployment rates for the Waialua and the other
North Shore communities were similar to the Oahu

- unemployment rate of 5.1 percent, (Community Resources,

Inc., 1986).

The North Shore's major current economic activities are
the sugar operations at Waialua ang diverse retail
activities in the Haleiwa area.

4-30
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5. POTENTIAL IMPACTS AND MITIGATION

5.1 Grading

Impacts due to grading the golf course site include: (1)
generation of dust and noise and (2) soil erosion. Based
on a one-year construction schedule, these impacts are
considered short-term.

Fugitive dust generated from grading activities can be
mitigated by watering exposed surfaces and traffic areas
by water truck or temporary sprinklers. The impact of
construction noises on the surrounding community can be
mitigated by limiting construction to weekdays and hours
when residents are usually at work. Construction prac-
tices to mitigate dust and noise nuisances will be in
conformance with the following State of Hawaii Department
of Health Title 11 Regulations:

Chapter 42 - Vehicular Noise Control for Oahu
- Chapter 43 - Community Noise Control for Oahu
Chapter 60 - Air Pollution Control
An estimate of soil erosion .potential can be calculated
using the Universal Soil Loss Equation (USLE). Based on
applicable site parameters, erosion potential during
construction will be 76 tons/acre/year in the plateau area
and 214 tons/acre/year in the stream valley.

The developer will mitigate the soil erosion impacts by
installing a sedimentation basin at the onset of grading

. .and .limiting grading to increments of 15 acres or less,

Implementation of these measures will reduce soil erosion
potential to 32 tons/acre/year and 90 tons/acre/year for
the plateau and stream valley respectively.

The developer will undertake additional erosion control
measures to further Ilessen construction impacts. These
include the following:

1., Minimize the duration of construction.

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

3. EBarly construction of drainage = control
features.



4. Use of temporary area sprinklers in nonactive
construction areas when ground cover is
removed,

5. Station water truck on site during con-
struction periods to provide for immediate
sprinkling, as needed, in active construction
zones (weekends and holidays included}.

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

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

8. Sod or plant all cut and f£ill slopes

immediately after grading work has been.

completed.

The 214-acre golf course site represents less than 2
percent of the Poamoho Stream tributary area. Thus,
changes in erosion potential at the site due ¢to
development will have a relatively small effect on the
stream in relation to the entire drainage area.

Further information on grading impacts are presented in
-.Appendix D, :

5.2 Drainage

The - quantity of runoff from the site is expected to
increase after development. Baged on the Rational Method,
peak runoff for the 10- and 50-year storms is listed below.

. Storm Peak
Recurrence (yr) Runoff {(cfs)
10 : : 271
50 360

Site drainage after development of the golf course will
remain similar to existing conditions.

The proposed golf course in the stream valley would
maintain the natural slope and vegetation to allow for
overland flow into the stream. In cases where the stream
crosses a fairway, selective clearing of vegetation will
be required to remove tall trees and bushes that may
interfere with the flight of the ball or the vision of the
golfer. Short, scrubby vegetation along the stream can
remain.

5-2



s I
e

_-_l

[Eome

¥

[T

—-—
I I
-

KT

—
-

ik

=]

A

i

L1 oen i

L

L3

o

In the plateau area, stream drainage will be directed to a
3 MG drainage detention pond on the makai side of the
plateau near Kaukonahua Road. Storm runoff would exit the
drainage pond via a series of swale/channels and drain
pipes, with ultimate release at the driving range. The
drainage pond would provide a dampening effect, releasing
runoff to the stream via the driving range at a slower
rate than storm flows. The driving range will serve as an
open area where storm drainage can sheet flow into the
stream. Slopes across the driving range will be suffi-
cient to prevent boggy conditions, but not sufficiently
steep to cause erosion of the range. The golf course will
be designed to incorporate small depressions to serve as
temporary storage-~flow abatement basins during heavy
rains. Figure 5.1 illustrates this drainage modification.

Within the project site, runoff is calculated to increase
by 195 percent for the l0-year storm and 195 percent for
the 50-year storm. However, in comparison to the entire
Poamoho Stream watershed, the increase in runoff repre-
sents only 2.8 percent and 2.4 percent for the 10-year and
the 50-year storms respectively. The drainage detention
pond will have a dampening effect on runoff to the stream
and may be able to reduce runoff close to existing
conditions. The drainage report for his project |is
presented in Appendix C.

5.3 Water Quality

Water quality impacts are addressed with regard to erosion
and sediment loading, fertilizers, and pesticides.
Additional information on water gquality is contained in
Appendix F.

5.3.1 Erosion and Sediment Loading

Turf grasses are relatively permanent. Once an area is
established, it is not cultivated and subjected to the
associated erosion that occurs when sugar cane fields are
cultivated for replanting. The presence of a large turfed
area, such as the proposed golf course, would reduce the
sediment load entering Poamoho Stream and eventually
Kaiaka Bay.

" Based on the Universal Soil Loss Equation (USLE), annual

soil erosion potential at the site after development is

calculated to be:

108 tons in plateau area
154 tons in stream valley
262 tons

5~3
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The erosion potential of the plateau area should decrease
by 90 percent and the erosion potential of the entire site
should decrease by 79 percent after development.

Thus, the impact of sedimentation on Poamoho Stream will
be less. (Engineering Concepts, 1987c).

Fertilizer. Fertilizers are normally applied to only the
greens, tees, fairways, and part of the roughs of a golf
course. Complete fertilizers (those containing N, P, and
K) are usually applied. -

Nitrogen applied in the ammonium (NH4) form is rapidly
coverted to the nitrate (NO3) form, which does not bind
to the soil and moves readily in water. Approximately 25
percent of applied nitrogen infiltrates into the ground
under normal conditions. Under conditions where excessive
rainfall occurs soon after application of a soluble
nitrogen source, there may be excessive loss by surface
runoff or leaching below the root zone. Nitrogen will be
used rapidly after application due to high nitrogen uptake
by turf grasses.

Because only a small portion of the golf course is
fertilized, total fertilizer use will be similar to the
existing sugar cane gquantities. Sugar cane culture uses
350 pounds of nitrogen per acre for one year of the
two~-year growing cycle, resulting in about 25 tons of
nitrogen for the 142 acres of the proposed golf course
site that is presently in sugar cane. Golf courses
require approximately 15.2 tons of nitrogen each year;
thus, for a two-year period, about 30.4 tons of nitrogen

- would be applied in golf course fertilization. However,

because the total amount of fertilizer for the two-year
sugar cane crop is applied during the first ten months of

-the crop, fertilizer application rates are much more

concentrated and are therefore more subject to runoff loss
than those of golf courses.

Phosphorus attaches tightly to iron and aluminum
hydroxides, which are plentiful in the soil, and moves
little, if any, from the site of application. Ammonium
nitrogen also moves little in soils, Problems with these
chemicals may occur due to sediment transport, where soil
particles themselves are transported via runoff to streams
or drainage ponds.

Although the concentrations of phosphorus and ammonium

- nitrogen in runoff should not increase, concentrations in

sediment deposited at the bottom of streams or ponds could
increase due to chemicals bound to the soil. Erosion



potential was calculated to decrease after development of
the golf course; thus, sediment transport should decrease
along with concentrations of sorbed chemicals in stream
and pond sediments.

5.3.2 Pesticides

There are a number of weed, insect, and disease pests of
turf grasses in Hawaii that sometimes require application
of chemical pesticides. Pesticide are normally applied
only in response to outbreaks of pests. There are fey
instances in which pesticides are applied in a regularly
scheduled, preventive program, A typical  ©pesticide
program for golf courses in Hawaii is listed in Table 5.1.

Because the area treated with pesticides on a golf course
is small, the total amount of pesticide applied is rela-
tively small also, The pesticides used in golf course
management are mostly of very low toxicity, either rapidly
degraded in soil and/or sorbed tightly to organic matter
or soil «colloids and move 1little from the site of
application. ({See Table 5.2). :

Because of the absorption of organic phosphate insecti=-
cides on organic layers in turf and their rapid breakdown,
there is little chance of their movement from grassed
areas into the ponds associated with the proposed golf
course. Label instructions for application of these
pesticides (which turf grass managers are required by law

-to follow) specifically prohibit their direct application

to streams and ponds. (Murdoch & Green, 1988).

Based on the general characteristics of proposed golf
course pesticides, interference with groundwater resources
is not foreseen. Diazinon and chlorpyrifos, the .proposed
golf course pesticides of greatest concern due to wildlife
toxicity, have half-lives of less than 1 week. 1In fact,
95% of decomposition occurs within 1 week.  (Murdoch &
Green, 1988). 1In comparison, some chemicals applied to
agricultural crops which have been defected in groundwater

. .supplies are atrazine {(sugarcane), DBCP (pineapple), and
‘EDB (pineapple). Both atrazine and EDP have half-lives in
.s0il of 80 days. The half life of DBCP in soil is 180
. days.

5.4 Biological Resources

As there is little of botanical interest on the site, the

proposed project is not expected to have a significant
impact on the total island populations of the species
involved. :

5-6
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While most of the streamside vegetation will remain
largely undisturbed, vegetation in some areas of Poamoho
Stream and North Poamoho Stream may be disturbed for golf
cart crossing. It is recommended that these areas be
revegetated as soon as possible to prevent erosion and
discharge of sediments into the stream.

Among the animal species inventoried during the survey,
only the Golden Plover is native; all the rest are foreign
species introduced intentionally or accidentally by man.

Wetland areas which support a number of endangered
Hawaiian waterbirds and migratory species occur in the
general Waialua-Hale'iwa area. Endangered waterbirds such
as the Hawaiian Coot and Duck, as well as the migratory
Golden Plover, are expected to utilize the water hazards
and greens for feeding and loafing. Of concern, is the
potential pesticide poisoning of these species. (Char and
Associates, 1987}.

It is noted, however, that the fertilizers, herbicides,
and fungicides used in golf course maintenance pose little
or no hazard to birds frequenting the grassed areas or
ponds asscociated with golf courses. Fertilizers are
relatively nontoxic unless ingested in large amounts. All
herbicides and fungicides used in golf course maintenance
in Hawaii are of 1low to moderate toxicity. The only
chemicals used in golf course maintenance in Hawaii that
are highly toxic to birds are the organic phosphate
insecticides, especially diazinon and chlorphrifos. Half
lives of these insecticides are relatively short.

Diazinon has been used on Hawaii golf courses for more
than 20 years (both granular and 1liquid formulations).
There have been no reports of bird injury from ¢this

pesticide on golf courses in Hawaii. From observations of

birds using grassed areas and ponds on golf courses in
Hawaii, it appears that golf courses are excellent

- ‘habitats for birds.

The 1likelihood of bird injury by pesticides used in
maintenance of the proposed golf course can be reduced by
proper application of pesticides with reduced toxicity to
birds. At no time is it legal to use a pesticide anywhere
in Hawaii unless its use is approved by the EPA and the
Hawaii Department of Agriculture. (Murdoch & Green, 1988).

5-9



5.5 Archaeological Resources

An archaeclogical or historical site may be judged
significant on three grounds: its desirability for
exhibition to the public in a museunm atmosphere, 1its
cultural significance to an existing group, and its value
for future scientific research. It is the opinion of
Chiniago, Inc., (1987) that the single site found during

-this survey does not qualify to be placed in any of these

categories. The site has been adequately recorded, and no
further archaeological study is required.

The portion of the project area on the sloping hillsides
outside of Poamoho Gulch has been in sugarcane cultivation
for over 90 vears, and has repeatedly been plowed to a
depth of 20 inches. 1If any archaeological or historical
remains had been located in this area, they have been
destroyed. No further archaeological work is required
there. ‘

Although no surface evidence was found, there -is a
possibility that old agricultural deposits may be buried
beneath the ground in Poamoho Gulch. If any remains are
uncovered during construction, the State  Historic
Preservation Office will be consulted to determine
procedures for their proper study before construction is
allowed to proceed. '

5.6 Utilities

5.6.1 Water Supply

Proposed Development. Based on BWS Water System
Standards, the projected domestic water demand is 20,000
gallons per day (gpd) and the projected demand for fire
protection is - 2,000 gallons per minute (gpm) over a
two-hour duration. -

Irfigétion requirements are based on a rate of 1.5 inches
per week over 100 acres of land. The 100 acres includes
the area occupied by tees, greens, and fairways on a

typical golf course in Hawaii. This translates to a

projected annual irrigation demand of 0.58 million gallons
per day (MGD). :

_Connection to the existing BWS water system;, as

illustrated in Figure 5.2, is the proposed method of
meeting domestic and fire protection demands at the site.
There is adequate capacity at the existing Waialua
regservoir and wells to meet projected water demands from
the proposed golf course.

5-10
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However, the capacity of the existing 8-inch water line
along Kaukonahua Road is insufficient to provide the
required fire protection rate. To increase the capacity
of the Kaukonahua line, a 12-inch main will be installed
along Kaukonahua Road paralle)l to the existing 8-inch
line, Approximately 1,900 linear feet will be required to
span from the vicinity of Kiekonea Way toward Weed
Junction to Keakula Street.

Potable water to the clubhouse will require a 12-inch line
off of the proposed 12-inch main along Kaukonahua Road. A
smaller water line will tap off the 12-inch clubhouse line
to service restrooms in the maintenance building,

Irrigation water for the site will be supplied by the
Waialua Sugar Co. irrigation system. The 1l4-inch pipe
line along Helemano Road will be tapped at a point
upstream of the 8-unit filter station to divert a small
portion of the water to a storage pond within the golf
course., A pond capacity of 2 to 3 million gallons will be
sufficient to store irrigation water for three to five
days. Figure 5.3 presents the proposed irrigation system.

Impacts and Mitigation. ©Positive impacts expected from
the golf course development include:

1. A lower demand for irrigation water; and

2. An increased capacity of the BWS distribution
system within the area of Kaukonahua Road. '

Change in land use from sugar cane to golf course will
decrease water demand for irrigation purposes from 0.92
MGD to 0.58 MGD, a 37 percent reduction in irrigation
demand at the site. '

The noncaprock areas of southern ©Oahu have rainfall
patterns and soils similar to the project site. Thus, an
estimate of groundwater recharge before and after develop-
ment can be calculated based on Water Balance of the Pearl

Harbor-Honolulu Basin, Hawaii, 1946~1975 by T.W.

Giambelluca (1983).
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Existing After Golf Course

Source/Depletion Conditions Development
Average Rainfall +32 in/yr +32 in/yr
Irrigation +85 in/yr +78 in/yr
Runoff -2.7 in/yr -6.4 in/yr
Evapotranspiration =53 in/yr =37 in/yr
Groundwater Recharge +61 in/yr +67 in/yr

Calculations indicate a slight increase in recharge after
development of the golf course; thus, groundwater supplies
should not be adversely impacted.

Addition of the 12-inch water line along Kaukonahua Road
will increase the capacity of the BWS distributien
system. Future developments along Kaukonahua Road may
benefit from the increased capacity.

Negative impacts due to development of the golf course
include:

-1, Increased demand on the BWS‘system, and

2, Short-term construction impacts along
Kaukonahua Road during installation of the
12~-inch line,

The BWS reports in its Oahu Water Plan (4th Edition) that
sustainable capacity of the Waialua wells was 2.00 MGD,
with actual use of 1.67 MGD in 1980. The golf course will
require an additional 0.02 MGD from the BWS system.
Limitations of the BWS water system are due to infra-
structure rather than source, Thus, negative impacts. on

the: physical environment from a properly designed and-
operated water system should be negligible. (Engineering

Concepts, Inc., 1987c¢).

Construction impacts due to installation of a 12-inch 1line
along Kaukonahua Road will be short~term. Impacts can be
mitigated by 1limiting construction to off-peak traffic
hours.

Further information on water infrastructure and impacts
are contained in Appendix F.

5.6.2 ?roposed Wastewater Infrastructure

Projected Wastewater Flows. Wastewater flows from the
go course are anticipated to be primarily generated from

5-14
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clubhouse activities, These activities include: meal
preparation and other related activities; personal
hygiene, including toilet and lavatory; and showers,

The estimated average wastewater design flow is 20,000
gpd. The wastewater generated from the golf course will
be of typical domestic composition.

Sewer Collection System. Wastewater generated from the
clubhouse will be conveyed to the Paalaa Kai WWTP through
the existing sewer system of the Paalaa Kai subdivision.
An 8~inch line from the golf course will be installed
crossing Xaukonahua Road and connecting to the existing
manhole at the intersection of Paahihi Street and Alana
Loop of Paalaa Kai Subdivision, Unit I.

Treatment and Disposal. The capacity of the Paalaa Kai
WWTP, including the effluent disposal system, is 144,000
gpd. Currently, existing flows entering the treatment
plant are 72,500 gpd. With an additional 20,000 gpd £from
the clubhouse, it would appear that the Paalaa Kai WWTP is
capable of handling waste flows from the clubhouse.

In discussion with personnel of the Division of Wastewater
Management (DWM), Department of Public Works, City and
County of Honolulu, it was indicated that certain compo-
nents of the solids treatment process are not capable of
handling any additional waste flows. Specifically, an
assessment by Belt, Collins & Associates indicated that an
aerobic digestion unit and the sand drying beds at the
Paalaa Kai WWTP are not adequate to accommodate any
additional flows.

In order for the Paalaa Kai WWTP to accept waste flows
from the proposed Waialua Golf Course, the following
facilities must be constructed and are illustrated on
Figure 5.4.

l. Aercbic digestion unit. Additional aerobic
digestion capacity of 3,100 cfs is required.
An aerobic digestion tank, air blower
building, and necessary appurtenances will be
required.

2., Sand drying beds. There are currently four
compartments, each 54 feet by 20 feet, It is
proposed to construct one additional sand bed
compartment. Based on the design criteria of
3.5 square feet per capita, 700 square feet
of sand bed area are required to accommodate
waste flows from the proposed golf course.
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Impacts and Miti ation Measures. as discussed further in
Appendix E, the major impact of the additional flows from
the golf course to the treatment plant would be directed

at the solids treatment andg handling system, Certain unit
Processes of the solids treatment and handling systen are
currently operating at design capacity. Additional flows
to the Paalaa Kai WATP would overtax these facilities,
resulting in unstabilized and odorous sludge.

The proposed expansion of the solids treatment ang
handling system would eliminate the problem of overtaxing
of the treatment process.

With regard to other unit processes and effluent disposal
System, there should be no significant impact on effluent

Short-term impacts would be construction-related. During
the construction of the aerobic digester and air blower
building, dust, noise, and traffic disruption would be
noticeable,

Traffic would be affected primarily by trucks and heavy
equipment entering and leaving the pPlant site, while dust
and noise would occur from construction activities,

These impacts will be mitigated by implementing a watering

- Program for dust control, regulating the hours of con-

struction to minimize the impact of noise on adjacent
neighbors, and scheduling construction traffic during
off-peak hours. (Engineering Concepts, 1Inc., 1987b).

5.6.3 Electrical and Telephone

The electrical requirements for the Proposed golf course
are estimated to range between 25 and §5 kva. The minimum
bower requirement is based on light, power, and water
heaters for 1locker room facilities, while the maximum
requirement includes the addition of air conditioning ang
electric kitchen appliances.

Hawaiian Electric Company (HECO) 12 Kv distribution 1line
currently within the Project site. The distribution 1line
will be relocated beyond the project boundary at the
developer's cost.

is the installation of underground Jlines across the site.
However, an underground system requires installation of



e

two cables to provide back uyp Service in case of a
malfunction, The cost for underground distribution is
three to Six times higher than for OVerhead distribution
and as g result, the developer will not implement this
option,

Further, tpe existing Waialua Sugar Co. power 1lines wili
not bpe affected by the Proposed goifr Course development.

According o Hawaiian Telephone Company (HTCO), the
Proposed golf course can utilize existing HTCo aerial
facilities' There wil}l be no significant effect op
existing facilitjes Or on the ability o maintain
telecommunication services during construction, Adverse

‘ énvironmentaj effects resulting frop HTCO telephone

facilitieg are not foreseen,

5.6.4 Fire Protection Services

According to the PFire Department, fire Protection ig
adequate, with Primary company response from wWaialua Fire
Station. Assistance from the Sunset Beach Or Wahiawa fire
stations ig available when hecessary. 7The Fire Department
requests that hydrants be located near the clubhouse and
all other buildings in the development. ‘ _

5.6.5 Solid Waste Disposal

3. Dumpster must pe emptied without manual
handling,

4. Minimum 12-foot wide access road, free of
- parking,

Refuse wjii1 . be disposeq of at the Kapaa Sanitary

langfili, Private collectors may also be solicited for
refuse coilection.

5-18



-

RN B

8 I T Y

I

.

L

I S

X

£

3

5.7 Traffic

5.7.1 Puture Conditions Without the Project

The State Highways Division has programmed . the Haleiwa
Bypass Road project for completion by the end of 1992
(personal communication with H. Tao, Design Services,
State Department of Transportation). The project will
construct a two-lane highway bypassing Haleiwa town and
connecting to Kamehameha Highway east of Weed Circle and
north of Haleiwa. The project is expected to reduce
traffic on Kamehameha Highway in Haleiwa, including Weed
Circle.

With or without the proposed golf course, increases in
traffic volumes in the North Shore area are expected.
Although the proposed golf course 1is expected to be
completed and in use by 1891, future conditions in 1993,
without the Haleiwa Bypass Road, were evaluated to
identify the project's potential traffic impact.

Weekday traffic wvolumes along Kaukonahua Road are not
expected to change without development of the golf
course. Traffic conditions at intersections would be
similar to existing conditions since no roadway improve-
ments are planned. The expected one percent per vyear
increase in weekend traffic will have only minimal effect
on traffic conditions; levels of service along Kaukonahua
Road would not change.

At Weed Circle, however, traffic volumes are expected to
increase considerably. Weekday traffic is projected to
increase to 27,750 vehicles per day (vpd), with peak hour
volumes increasing proportionately. Weekend peak hour
traffic is also expected to increase, at a rate of two
percent per vyear. Figures 5.5 and 5.6 show traffic
assignments for 1993 without the proposed project.

The analyses indicate that PM Peak Hour conditions at Weed
Circle would deteriorate slightly, falling to LOS B for
traffic entering from Kaukonahua Road and LOS D for rotary
traffic waiting for gaps in the westbound Kamehameha
Highway traffic from Wahiawa. Weekend conditions would
have greater <change, with traffic demand exceeding
capacity at the rotary/westbound Kamehameha Highway
junction.

5.7.2 With the Proposed Project

The proposed project is an eighteen-hole golf course with
a driving range and clubhouse. The traffic generated by
the project is estimated from the total area of the site,
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or 214 acres, as shown in Table 5.1. Traffic generated
during the weekend peak hour was assumed to be divided
equally between entering and existing.

Table 5.3

TRAFFIC GENERATION

Trip Rate* Traffic Generated
Average Weekday 6.9 1,480
PM Peak Hour - In 0.08 17
Out 0.31 66
Weekend Peak Hour 0.64 137

*Source: Institute of Transportation Engineers, Trip
Generation (Third Edition).

Existing traffic volumes in the area were used to distri~-
bute project generated traffic. Table 5.2 shows the
assignments of project traffic. PFigures 5.7, 5.8 and 5.9
show future traffic assignments with the project. Project
traffic was assumed to be part of the growth of traffic in
the weekend peak hour, during which most trip purposes are
recreational in nature. 1In the weekday PM peak hour,
however, the project traffic was added to the other
traffic in the area, since the other traffic included many
diverse trip purposes.

Project Impacts. The proposed project will have minimal

impacts when compared to future conditions without the
project. At the southbound Kaukonahua Road approach to
Thomson Corner, delays are expected to increase, with LOS
E describing future weekend conditions with the project.
Other levels of service during both peak hours at Thomson

Corner and at Weed Circle would not change (Table 5.3).

Along Kaukonahua Road, high levels of service will
describe conditions at all intersections, including the
project access road. An evaluation (Harmelink, 1967) of
the left turn volumes at the project access road indicate
that a separate left turn lane into the project should not
be warranted.

The LOS F finding for rotary traffic at the merge with
westbound Kamehameha Highway traffic during the weekend
peak hour indicate that demand volumes would exceed
theoretical capacity. This condition will be mitigated by
the diversion of Kamehameha Highway traffic onto the
Haleiwa Bypass Road, which is expected to be completed in
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Table 5.5
TRAFFIC ANALYSES FINDINGS

NB = northbound

5-27

-4

Notes: Reserve capacity from unsignalized intersection analysis
' LOS = Level of service SB = southbound
EB = eastbound WB = westbound

Existing Future (1991)
without project with project

Location/Peak Hour Reserve LOS Reserve [0S Reserve LOS
THOMSON CORNER

Farringtion Highway~EB left turn

Weekday PM Peak Hour 629 A 629 A 626 a
Weekend Peak Hour 520 A 493 A 484 A
Kaukonahua R3-SB {stop)

" Weekday PM Peak Hour 310 B 310 B 302 B

Weekend Peak Hour 152 D 112 D 91 E
PROJECT ACCESS ROAD

Kaukonahua Road-SB left turn

Weekday PM Peak Hour - - - - 856 A
Weekend Peak Hour - - - - 798 A
Project Rbad-WB (stop) :

Weekday PM Peak Hour - - - - 616 A
Weekerd Peak Hour - - - - 501 A
WEED CIRCLE
'Rotary WB at SB Kamehameha Hwy. (stop)

Weekday PM Peak Hour : 225 C 179 D 167 D
‘Weekend Peak Hour 246 c 183 D 157 D
Waialua Beach Road at rotary (yield) '

Weekday PM Peak Hour 388 B 265 C 256 C
Weekend Peak Hour 455 A 384 B _ 367 B
Kaukonahﬁa Road at rotary (yield)

Weekday PM Peak Hour 414 A 257 C 200 C
Weekend Peak Hour 530 A 455 A 424 A
Rotary NB at EB Kamehameha Hwy. (yield)

Weekday PM Peak Hour 238 C 58 E 15 B
Weekend Peak Hour 89 E F =31 F



1992, pPrior to orening of the new bypass, long delays
could be expected for weekend Peak hour traffijc which
Yield to westbound Kamehameha Highway traffic from Wahiawa,
Cane-haul operations will also be affected by development
of the golf course. Alternative Plans are being consig-
ered and coordinated with Waialua Sugar Company; the
existing crossing near Hukilau Loop is expected to be
maintained.

5.8 Air Quality

5.8.1 1Impacts During Construction

There will be two types of aijr quality impact resulting
directly from construction of the Proposed Waialua Golf
Course: (1) fugitive dust emissions from grading and
dirt moving activities, as well a5 construction-related
vehicles moving Over unpaved surfaces and (2) air
pollutant exhaust emissions from mobile and non-mobile
construction equipment. '

Construction of a golf course is likely to require
significant alteration to the existing topography.
Grading and other dirt-moving activity will thus present
the potential for substantial emission of fugitive dust,

Construction equipment will also emit some air pollutants
in the form of engine exhausts. The largest equipment is
usually diesel~powered, Carbon monoxide emissions fronm
large diesel engines are generally about equal to those
from a single automobile, but nitrogen diozide emissions
rom this type of engine can be quite high. Fortunately,
nitrogen diozide emissions from other Sources in the area
should be relatively ilow and the overall air quality
impact of emissions from construction equipment should be
insignificant compared to emission levels from roadways

the project and several on-site control measures are
available to substantially mitigate the magnitude of these
impacts.

The developer will implement all nNecessary measures to
control dust during construction, Adequate fugitive dust
control can usually be accomplished by establishment of a
watering program to keep bare-dirt surfaces in work areas
from becoming significant dust generators, State of
Hawaii Air Pollution Control Regulations (Administrative
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Rules Chapter 60 of Title 11) also require that open-
bodied trucks be covered at all times when in motion if
they are transporting materials likely to give rise ¢to
airborne dust, Paving parking sites and establishing
landscaping as early in the construction process as
possible as well as good housekeeping on the 3jobsite have
also proven to be helpful in abating fugitive dust
emissions.

In the event that these measures prove to be insufficient
it may also be necessary to erect dust~catching barriers
to prevent the spread of fugitive dust to residences
nearest to the construction site.

5.8.2 Direct Air Quality Impact of Pesticide Use

VOnce the Waialua Golf Course is completed and in use, it

will be necessary to regularly apply various pesticides to
maintain grass quality. The specific fertilizers and
pesticides along with their potential application volumes
and periods and locations of application are discussed in
the report titled "Environmental Impact Of Fertilizers and
Pesticides Use On The Proposed Waialua Golf Course" which
comprises Appendix "L" of this document.

The Air Quality Study addresses ony the brief time that

- these chemicals are airborne, i.e. while they are being

applied. As stated in the Air Quality Study, the chief
health risk involved in the use of pesticides is to the
applicator, Specific Warning and caution labels are
attached to product containers in accordance with
Occupational Safety and Health guidelines. There are no
federal or state ambient air quality standards which set
limits on - the permissible concentrations of these
chemicals while they are airborne. When spray application
is employed the primary objective is to spread the
chemicals evenly over the surfaces for which they are
intended. Application of these chemicals is thus a very
localized phenomenon, and the amount of time that the
chemicals are actually airborne constitutes a minuscule
portion of their lifetimes.

There are no air quality modeling guidelines dealing with
intermittent emissions from a moving point source, nor is
it possible to estimate deposition rates with distance for
each of the different chemicals without extensive field
study. The main environmental gquideline for safe spray
application of all chemical fertilizers and pesticides is
to use a course rather than fine spray.

" The conclusion that the impact of these chemicals on air

quality would be minimal assumes strict compliance with
existing federal and state guidelines for their
application and reliable enforcement of these guidelines
by the Hawaii Department of Agriculture.

5-29



5.8.3 Indirect Air Quality Impact of Increased Traffic

ongestion

While the proposed Waialua Golf Course cannot be
considered to constitute a major direct source of air
pollutants, by serving as an attraction for increased
motor vehicle traffic in the area the project could be
considered to be a potential indirect air pollution source.

Motor wvehicles, especially those with gasoline-powered
engines, are prodigious emitters of carbon monoxide.
Motor vehicles also emit some nitrogen diozide and those
burning fuel which contains lead as an additive contribute
some lead particles to the atmosphere as well. The major
control measure designed to limit lead emissions is a
Federal law requiring the use of unleaded fuel in most new
automobiles. As older cars are removed from the vehicle
fleet lead emissions should continue to fall. 1In fact, on
January 1, 1986, the Federal Environmental Protection
Agency lowered the allowable amount of lead in gasoline to
0.1 gram per gallon. At the beginning of 1985 the
standard was l.1 grams per gallon. The EPA presently
advocates a total band on lead in gasoline. Existing lead
controls seem to have produced desired results in the
Honolulu area, since measured 1lead levels at the

- Department of Health building have been below the

threshold of detection for current monitoring equipment
since early 1986.

Federal control regulations also call for increased
efficiency in removing carbon monoxide and nitrogen
dioxide from vehicle exhausts. By the year 1994 carbon
monoxide emissions from the Oahu vehicle fleet then

_operating should be about one third less than the amounts

now emitted. At present, however, no further reductions
in vehicular emissions have been mandated for vyears
following 1995, and increases in traffic levels after 1995
will result in directly proportional increases in
vehicle-related pollutant emissions. :

Additional information on air gquality impacts are
presented in Appendix I.

5.9 Noise Quality

5.9.1 General Considerations

The proposed golf course site is situated away from noise
sensitive locations except for those residential neighbor-
hoods along Kaukonahua Road between Thomson Corner and
Weed Circle. No existing residences would be impacted
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by the new access road which is to be implemented between
Kaukonahua Road and the Clubhouse Facility. The
Clubhouse, which would be the most intensively used
feature in the project, is to be located 1,500 feet from
the nearest residence.

The ambient noise levels at the existing residences will
be low in consideration of the low traffie volumes on
Kaukonahua Road and the few scheduled aircraft operations
over the area. At residences away from the road, the
background noise would be dominated by neighborhood
self-generated sounds e.gq. occasionally local vehicle
movements, lawn mowers, weed wackers, TV's, radios, and
sounds from children and animals. Wind blowing in the
sugar cane (54 dBA at 20 feet) and other foilage may often
be the dominant sound.

The existing residents periodically hear the sounds asso-
ciated with sugar cane planting, tending, and harvesting
involving diesel-powered machinery and vehicles as well as
aircraft used for spraying.

5.9.2 Potential Noise Impact from Clubhouse Activities

Noise sources from Clubhouse operations could include
kKitchen equipment, fans, airconditioning equipment,
refrigeration equipment, pool pumps, as well as sound

'systems for announcements and music. The sounds from

these sources should not usually be audible to the closest
residents 1,500 feet distant in consideration of the sound
level that could be acceptable at the Clubhouse and
because of the large sound transmission losses involved.

Design measures, such as a wall or berm near an exterior
sound source can introduce additional sound lessening.
Also, if the sound source is located in an enclosed,
airconditioned building, additional lessening of the noise
levels can be achieved with standard construction.

The airconditioning equipment; fans; pool pumps; and any
other stationary equipment on the project site will not
exceed the allowable noise levels in local noise regula-
tions. Public address sound systems. and entertainment
sounds will not «cause "unreasonable" or "excessive"
noise. The Clubhouse will not be in operation late into
the night, but should.cease operations by 7 p.m.

5.9.3 Ground Maintenance Noise

Noise from equipment associated with ground maintenance
activities, including lawn mowers and leaf blowers, could



have an adverse impact on surrounding residential
neighborhood particularly when the equipment is near the
houses. All equipment powered by internal combustion
engines will have exhaust mufflers. Schedules will be
developed so noisy maintenance operations do not occur
near residences before 7 a.m. The noise from ground
maintenance operations will not cause "“unreasonable" or
"excessive" noise.

5.9.4 Traffic Noise

Based on the traffic study for this project, the increase
in traffic close to the project will be approximately 15
percent of existing traffic and that the highway level of
service is not expected to change. It is estimated that
residents in housing along Kaukonahua Road would expe-
rience less than one decibel increase in the average
traffic noise level. Thus, the increase in traffic noise
impact is not considered significant.

5.9.5 Noise Impact from Construction

Development of the project site will involve grubbing,
grading, and the construction of infrastructure and
buildings. The various construction phases of a
development project may generate significant amounts of
noise; the actual amounts are dependent upon the methods
employed during each stage of the process. Typical
construction equipment noise ranges in dB(A) are shown on
Figure 2.

Earthmoving equipment such as bulldozers an diesel powered
trucks will probably be the loudest equipment used during
construction. Since it is anticipated that noise gene-
rated during construction will exceed allowable limits, a

- permit will be obtained from DOH. DOH may grant permits
- to operate vehicles, construction equipment, power tools,

etc. which emit noise levels in excess of the allowable
limits.

In addition, construction equipment and on-site vehicles
or devices requiring an exhaust of gas or air must be
equipped with mufflers. Also, construction vehicles using
trafficways will satisfy the noise level reguirements.

5.9.6 Noise Mitigation Measures

The design of the facility will include noise mitigation
measures in the planning of the location and orientation
of the airconditioning equipment, exhaust fans, pool
pumps, etc., such that local noise regulations will be
satisfied.
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Further information on the potential noise impacts of this
project is contained in Appendix J.

5.10 Agriculture

The project site has currently three types of agricultural
activities =-- (1) sugar cultivation, (2} banana cultiva-
tion on leased land and (3) grazing on leased land. The
latter two are much smaller in scale compared to the sugar
activities and will therefore be discussed first.

It is anticipated that the project will not cause the
termination of either the banana cultivation nor the

grazing operations.

The banana patch is located near the vicinity of the
proposed driving range. It sits on land which is
currently leased from Waialua Sugar Company; this lease is
renewable on a year-to-year basis. Oceanic Properties,
Inc., intends to situate the driving range outside of the
banana patch, thus allowing this activity to continue.

The on-site grazing activities are actually part of an
operation occurring on a large leased parcel abutting the
project site. This larger leased parcel 1is on' an
"extended lease," which allows either Waialua Sugar
Company or the lessee to terminate on a year's notice.

This larger leased parcel appears to slightly overlap with
the project site in the upper gully area, although the
exact acreage will be determined only after a land survey.
The proposed golf course will displace the current on-site
grazing activities. Note, however, that it is anticipated
that the overall grazing operation will continue, since
the displaced acreage is only a very small portion of the
entire leased parcel. ‘ :

The proposed golf course will cause the displacement of

current on-~site sugar activities. Note that this
agricultural impact is somewhat minimized, since Waialua
Sugar is not using the entire project area. The gully
area, which encompasses 72 acres, is unsuitable for sugar
cane cultivation.

‘This displacement is anticipated to cause a loss in sugar

yield and revenues, as follows. (Note that this infor-

‘mation 1is based on applying the overall 1986 yield
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averages of Waialua Sugar Company to the on-site 142 acres
in cu%tivation):

Loss in tons per harvest of 142 acres: 2,200
tons per harvest, or 1,100 tons per year

Estimated 1loss in revenues from 142 acres:
$380,000 per harvest, which includes $374,000
from sugar cane revenues and $6,000 from molasses
(based on $340 of gross revenues per ton) .

The project site constitutes 1.2 percent 0f the total
11,520 acres cultivated by Waialua Sugar company. The
annual tonnage loss resulting from this project would
represent approximately 1.5 percent of the total 72,466
tons produced in 198§, In terms of revenues, Waialua
Sugar. Company derived over $25 million in 1986 from its
sugar crop and molasses. This means that the estimated
loss in sugar revenues resulting from this project
($190,000 per year) would constitute .76 percent of the
annual revenues from sugar.

Waialua Sugar Company has indicated that these losses are
not expected to cause the company undue hardship. The
company will have one more harvest, and no employee will
be terminated due to this loss in acreage. A letter from
Waialua Sugar explains the company's position on this
matter and is presented in Appendix K.

5.11 Impacts on Surrounding Community

"Social_impacts are hereby discussed from both a. regional

and immediate community perspective. For purposes of this

. report, .the "regional community”. is the North Shore

Development Plan Area which includes communities extending
from Waialua through Pupukea. The  "immediately-
surrounding community" includes the Paalaa Kai and Midkiff
Acres subdivisions.

-5.11.1 Regional Community

”Potential social impacts on the regional community include

the following:

1. Addition of a "Community" Golf Course -- The
proposed project will add another type of
course -- daily-fee -- to the existing resort
(Kuilima) and municipal (Kahuku) courses with
green fees for the proposed course falling
between the reseort and municipal courses.
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(Note that the regional community, as defined
in this section is different from the Primary
Target Area designated in the market study
report for this project).

2., Additional facilities for community
activities =-- The community will have access
to the clubhouse and dining facilities for
meetings and other community activities. .

3. No population increase -- The proposed golf
course will neither directly increase nor
induce population growth.

4., Maintenance of open space quality ~- The
proposed golf course will replace the sugar
cane fields with another form of open space.

5. Traffic -- As discussed in Section 5.7.1,
regional traffic conditions are expected to
increase with or without the project. The
proposed project will increase traffic,
though its impact is minimal when compared to
without-the-project scenario. . ‘ '

Oceanic Properties, Inc., has informally discussed the
proposed golf course with the North Shore Neighborhood
Board at their October 1987 meeting. It is noted,
however, that the project was discussed in the context of
the larger Central Oahu/North Shore Plan, and was
therefore not discussed in detail. Further discussions
with the community will take place.

5.11.2 Immediate Néighborhood

Potential social impacts on the immediately surrouhding
neighborhoocd of Paalaa Kai and Midkiff Acres are as
follows:

1. Driving range lights =-- The proposed driving
range is anticipated to operate 7 days a
week, and possibly in the evenings.
Neighborhood residents may experience an
increase in evening lighting because of this
change. The lighting system for the driving
range will therefore be designed to direct
light away from nearby residences.




R PRGNSR PR G

2. Public safety -~ Residents near golf courses
often express concerns about golf balls
hitting their persons or property. The
proposed golf course is being designed to
minimize these occurrences.

3. Termination of cane burning -- Implementation
of the proposed golf course will lessen the
soot and smoke associated with cane burning
for the immediately surrounding communities.

4, Construction impacts -- The surrounding
residents may experience the noise and dust
of construction activities associated with
the golf course. Other sections in this

report present mitigating measures to -

minimize these impacts.

5.12 Economic Impacts

Bésed‘ on the Oceanic Properties' experience with the

 Mililani Golf Course ‘(prior to its sale in 1986), it is

anticipated that the proposed pro:ect will require 30
full-time employees.

- The proposed Waialua Golf Course will not cause the loss

of any of Walalua Sugar Company 430 employees.

The proposed golf course will result in an 1ncrease'in tax
revenues, Currently, annual real property taxes are

‘approximately $577 for the subject property. Development

of the project site as proposed is expected to increase
the annual real property tax revenue to $4,800. Note that
these estimates are based on the previous‘experiences of
Oceanic Properties with the Mililani Golf Course.
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CHAPTER 6

RELATIONSHIP OF PROPOSED ACTION

TO LAND USE PLANS, POLICIES AND CONTROLS

FOR AFFECTED AREA
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§. RELATIONSHIP OF PROPOSED ACTION
TO LAND USE PLANS, POLICIES

AND CONTROLS FOR AFFECTED AREA

6.1 List of Necessary Approvals

Type of Approval

of Permit

Federal:

Federal Register 219,
Nationwide Permit 12,
13, 14 (permit to go

over stream)

State:

City and County of Honolulu:

Change of Land Use
Designation from
Agriculture to
Urban

Instream Flow Standard
and Permit to Alter
Stream Channel

Water Use Permit

in Designated
Groundwater Control
Areas

" Community Noise
'~ Control Permit

.Permit to Perform

Work Upon State
Highways

Access to State
Highway

Change in North Shore
Development Plan Land
Use Map from
Agriculture to Parks
and Recreation

Approving Agency

U.S. Corps of
Engineers

State Land Use
Commission

Dept. of Land and
Natural Resources

Dept. of Land and
Natural Resources

Dept. of Health
Dept. of

Transportation

Dept. of
Transportation

City Council

Status

To be
filed

To be
filed

To be
filed

To be
£filed

To be

" filed

To'be
filed.

To be
filed

In
process
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Change in North Shore
Development Plan To be
Public Facilities Map City Council - filed

Special Management
Area Permit as

prescribed by : To be
Ordinance 84-4 City Council filed
Zoning change from | ‘ B
Ag=-1 to P~-2, General To be
Preservation District City Council filed
Building Permit Building Dept. To be
- filed
. Grading Permit ~ Dept. of Public ‘7o be
Sewer Connection Permit Works filed
6.2 State

6.2.1- Hawaii State Plan

The Hawaii Staﬁe Plan serves as a gquide for the future
long-range development of the State. . As such, goals,
objectives, .policies and priorities are set. forth to

provide a basis for determining priorities and allocating

resources. This section identifies those. sections of the
Plan which we felt were applicable to the prOJect followed
by:our comments thereon.

Seé. 226~-7. ' Objective and policies for the economy ~-

agriculture

Policy (b)(6) Assure the 'availability”'bf"agfichl-
turally suitable 1lands with adequate water to
accommodate present and future needs,

6-2
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Sec. 226-103. Economic priority gquidelines

Priority guideline (c)(l) ©Provide adequate agricul-
tural lands to support the economic viability of the
sugar and pineapple industries,

Comment: Because the proposed Waialua golf course
will displace 142 acres of agricultural land, much of
which is prime, the project does not directly assist
the State in attaining the goals, objectives and
Priorities specifically relating to the promotion and
maintenance of agricultural lands.

It is noted, however, that, as demonstrated in Section
5.10, the proposed project will not cause major
disruption or discontinuation of the total sugar
operations, nor will it interfere with operations of
Waialua Sugar. The project scale and magnitude 1is
such that its impact on the agricultural. industry is

minimal,

Further, the project is related to the long-term

viability of Castle and Cooke. The company's sugar

operation has been in serious question because of its

2 vulnerability to fluctuating world econonmics,

Although the proposed golf course is not expected to
totally reverse this current financial problem, the
project site will be put to a higher use resulting in
benefit to the company. This is just one step in
helping the company continue . to sustain its other
agricultural operations in Hawaii. :

Priority guideline (d)(1) identify, conserve and

. protect agricultural and agquacultural lands of

importance and initiate affirmative and comprehen-
sive programs to promote economically productive
agricultural and aguacultural uses of such lands,



Comment: LESA (1986) estimates that Oahu's production —
goals acreage are as follows:

Agricultural Production Goals Acreage for Oahu

1983
Actual 1990 ' 1995 -
Total Export Commodity
(includes sugarcane) - 39,894 40,393 40,942 ~
Total Local Consumption “
Commodity ' 22,645 15,466 16,710 _
Total Acres 62,539 55,859 57,652 .

In 1983, the actual production acreage for sugar cane
' totalled 27,200 acres. The production goal for 1990
sugar cane was 25,900 acres; for 1995, 25,300 acres.
Like the anticipated trend in the total production .
acreade, the sugar cane acreage is anticipated to -
decrease.

The. project site comprises 214 acres, 72 of which are
in a gqully area not suitable for sugar cane. The
proposed Waialua Golf Course would remove 142 acres —
from sugar cane production.

This acreage represents less than a half percent of
the agricultural production requirements for 1990 and 3
1995. The 142 acres represent 0.3 percent of the (N
“total goals acreage for export products and 0.2

percent of the total agricultural acreage. -

In terms of lands used for sugar cane cultivation, the
142 acres represent 0.5 percent of the total estimated -
p;oduction requirement for 1990 and 1995.

LESA - projects a requirement of 4,000 acres for
diversified agriculture. Implementation of the :
proposed project would mean that this land would not w.
be available for such activity.

It appears, than, that the project will not have major
impacts on LESA agricultural production requirements.
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226-104 Population growth and land resources

priority guidelines

general

Priority guideline (b) (2) Make available marginal or
non-essential agricultural lands for appropriate urban
uses while maintaining agricultural lands of impor-
tance in the agricultural district.

Comment: The total acreage required for the golf
course amounts to 214 acres of which 142 acres
(60%) are used for cane cultivation while the
remaining 72 acres (40%) comprise unused gulch
land. The use of gulch land not suited for
agriculture for a portion of the project appears
to be in keeping with the foregoing objectives
and policies. . On the other hand, it is recog-
nized that much of the land presently devoted to
cane cultivation is considered prime and 1is
proposed for another use.

In terms of impact on Waialua Sugar Company's
operation, the loss of 142 acres to the project
represent 1.2 percent of the total 11,520 acres
under cultivation. 1In terms of revenues, this
amounts to $190,000 per year or .76 percent of
the total $25,000,000.00 in revenue generated in
1986. As explained by Waialua Sugar Company,
"with proper planning, the economic viability of
Waialua Sugar will not be greatly affected by
demand of this parcel." (See Appendix J).

As noted earlier, the use of this property for
golf course will result in overall benefit to
Castle and Cooke. As such, it will place C&C in
a better position to assist its subsidiary
operations such as Waialua Sugar Company to
continue with its agricultural operation.

226-6 Objectives and policies for the economy - in

Objective (a) (1) Increased and diversified employment
opportunities to achieve £full employment, increased
income and job choice, and improved living standards
for Hawaii's people.

Objective (a) (2) A steadily growing and diversified
economic base that is not overly dependent on a few
industries.



Comment: The golf course will cover a varied
range of employment choices from food services to
course maintenance and management., The golf
course development will diversify the economic
opportunities in an area lacking convenient job
choices for the residents living in the North
Shore area.

Sec. 226~8 Objectives and policies for the economy -
visitor industry

Objective (a) Planning for the State's economy with
regard to the visitor industry shall be directed
towards the achievement of the objective of a visitor
industry that constitutes a major component of steady
growth for Hawaii's economy. '

Policy {b)(2) Ensure that visitor industry activi=~
ties are in keeping with the social, economic, and
physical needs and aspiration of Hawaii's people.

Policy (b) (3) Improve the quality of existing visitor
destination areas.

Comment: The proposed golf course will serve a
clientele similar to the Mililani course which is
a mix of tourists and local golfers. The pro-
posed golf course provides an additional option
for a golfing experience thereby strengthening
the golfing choices on 0Oahu and enlarging the
service facilities for visitors. The project
site is well situated to provide alternative
choices for tourists at the Turtle Bay Resort and
the future West Beach Resort Complex. The
proposed project will meet the social, economic
and physical needs of Hawaii's residents by
providing primary jobs, sSteady employment and the
opportunity to engage in recreational pursuits,

Sec. 226-10 Objectives and policies for the economy -
potential growth activities,

Objective (a) Planning for the State's economy with
regard to potential growth activities shall be
directed towards achievement of the objective of
development and expansion of potential growth
activities that serve to increase and diversify
Hawaii's economic base.
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Policy (b) (2) Expand Hawaii's capacity to attract and
service international Programs and activities that
generate employment for Hawaii's people.

Comment : The proposed project, through its
availability to overseas visitors, provides an
impetus for expanding a growth activity which
serves to increase and diversify Hawaii's
economic base. Recent estimates indicate
approximately 200,000 visitors annually play golf
in Hawaii, spending 30 million dollars on green

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

Objective (a) Planning for the State's physical
environment shall be directed towards achievement of
the objective of enhancement of Hawaii's Scenic
assets, natural beauty, and multi-cultural/historical
resources.

(b) To achieve the scenic, natural beauty, and
historic resources objective, it shall be the policy
of this State to:

Policy (b) (3) Promote the wvisual ang aesthetic
enjoyment of mountains, ocean vistas, scenic
landscapes, and other natural features.

Policy (b) (5) _‘Encourage the design of developments

‘and activities that complement the natural beauty of
- the island. o

Comments: The golf course will be designed to
fit the natural attributes of the site, encom~
passing the two distinctive topographical
variations of the site. The southern part of the
course will be designed to reflect the natural
topographical features of the Poamocho Stream,
while the northern section is designed to capture
the panoramic views of the oCcean and the Waianae
mountains from the sloping plateau. The
clubhouse will alsc be Placed in this area to
capture these same spectacular views. The course
with its open space character will complement the
adjoining spacious features of the Northshore.

The Priority Directions in Part III of the Hawaii

State Plan are applicable to the proposed golf
course in a number of the priority guidelines,

6-7



Sec. 226-103 Economic priority guidelines

Priority guideline (a)(8) Provide public incentives
and encourage private initiative to develop and
attract industries which promise long-term growth
potentials and which have the following
characteristics:

(A) An industry that can take advantage of
Hawaii's unique location and available physical
and human resources.

(B) A clean industry that would have minimal
adverse effects on Hawaii's enviromment.

Priority guideline (b)(l) Promote visitor satisfac-
tion by fostering an environment which enhances the
Aloha Spirit and minimizes inconveniences to Hawaii's
residents and visitors. :

Priority guideline (b)(4) Encourage visitor industry

practices and activities which respect, preserve and

enhance Hawaii's significant  natural, scenic,
~historic, and cultural resources.

Comment: The proposed golf course supports the
economic health and quality of the visitor
industry by providing an additional recreational
facility which is in heavy demand by visitors.
The course equally supports the recreational
needs of Hawaii's devoted golfers by providing a
new course for play and at the same time reducing
the  demands on other Oahu courses. The open
.space character of a golf course supports the
visual and aesthetic gqualities of Oahu's natural
_landscape.

6.2.2 Functional Plans

The twelve State Functional Plans manage and coordinate
' functional area activities and gquide resource allocation

in decision-making.

- The Functional Plans most relevant to the proposed Waialua

Golf Course are the State Agricultural Plan and the State

‘Recreation Plan. As discussed earlier, since the proposed

- project will displace 142 acres of productive agricultural

land with non-agricultural use, the project is not suppor-
tive of the objective relating to retention of productive
land 1in agricultural use as contained in the State
Agriculture Plan.
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However, the proposed project is in conformance with the
State Recreation Functional Plan, namely the following:

Policy A (2). Ensure that intended uses for a site
respect community values and are compatible with the
area's physical resources and recreation potential.

Policy A (3). Emphasize the scenic and open space
qualities of physical resources and recreation areas.

6.2.3 Hawaii Coastal Zone Management Program

As contained in Section 205A-2 of the Hawaii Revised

Statutes, the objectives of the Hawaii Coastal Zone
Management Program are designed to protect valuable and
vulnerable coastal resources such as coastal ecosystems,
special scenic and cultural values and recreational
opportunities.

The proposed project is in general conformance with the
objectives of the Coastal Zone Management Program,
particularly the objective for Scenic and Open Space
Resources =-- "Protect, preserve and, where desirable,
restore or improve the quality of coastal scenic and open
space resources.”

6.3 City and County of Honolulu

6.3.1 General Plan

The Oahu General Plan sets out the social, economic and
design objectives and policies for the general welfare of
its residents. This section will discuss those particular
areas of concern within the General Plan which will relate

to the proposed project.

.Economic Activity

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

'Policy 1l: Encourage the growth and diversification of
Oahu's economic base.

Policy 2: Encourage the development of small busi-
' nesses and larger industries which will contribute to
‘the economic and social well-being of Oahu residents.

6-9



Policy 3: Encourage the development in appropriate
locations on Oahu of trade, communications, and other
industries of a non-polluting nature.

Comment: The proposed golf course further
diversifies Oahu's economic base and enlarges the
employment options for its residents. The

project 1is non-polluting while enhancing the
recreational options for both wvisitor and
resident golfers. The golf course is ideally
located to provide employment for the residents
of the Northshore, thereby assisting in relieving
the Honolulu-bound traffic corridors of some
vehicular trips and shortening the work trip
travel time for employees.

Objective B: To maintain the viability of Oahu's
visitor industry.

Policf 9: Encourage the visitor industry to provide a
high level of service to visitors.

Comment: The additional golf course broadens the
rLecreational base for visitors and provides
another alternative in selecting a golf course
for play.

Energy -

Objective B: fTo conserve energy through the more
efficient management of its use.

Policy 1l: Ensure that the efficient use .of energy is
a primary factor in the preparation and administration
of land use plans and regulations.

Comment: The proposed golf course in Waialua
provides employment options for nearby residents
living along the Northshore, reducing driving
distances to employment centers which in turn
curtails the use of fossil fuels. Driving
distances for Northshore golfers are also reduced.

Culture and Recreation

Objective D: To provide a wide range of recreational
facilities and services that are readily available to
all residents of Oahu.

6-10
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Policy 2: Develop and maintain a system of regional
parks and specialized recreation facilities,

Policy 10: Encourage the private provision of
recreation and leisure-time facilities and services,

Comment: The proposed golf course increases the
specialized recreational facilities for Oahu
residents and visitors. The need for more golf
courses on Oahu is evident from the excessive use
of the Municipal courses. The remaining courses
which are open to visitors and the general public
on a daily fee basis are also operating at or
near capacity. The proposed golf course will be
privately constructed and maintained, thereby
relieving Hawaii's residents of governmental
expenditures in developing a new golf course.

6.3.2 Development Plan

Common Provisions. The Common Provisions of the Develop-
ment Plan address private golf courses as an open space
resource., Open space resources are to provide wvisual
relief and contrast to the built environment and to serve
as outdoor space for public use and enjoyment. The
proposed golf course satisfies this criteria by providing
an opportunity for residents and visitors to enjoy the
scenic beauty of the ocean and the nearby mountains while
engaging in a recreational activity.

Special Provisions. Section 2, Urban Design Principles
and Controls for the Northshore.

1. Specific Urban Design Considerations

b. Public Views - important views to be protected
include:

- Panoramic views of Waialua Town and Haleiwa Town
from the Wahiawa approach of Kamehameha Highway and
Kaukonahua Road.

- Views of the Waianae mountains from Kaukonahua Road
and Kamehameha Highway in Haleiwa near Weed Circle.

Comment: The proposed golf course is located on
the  hillside between Kamehameha Highway and
Kaukonahua Road. The views of Waialua Town,
Haleiwa Town and the Waianae mountains will be
enhanced because of the opportunity to embrace this
expansive area from a stationary viewing point such
as the golf course. Presently this panoramic view
is only available to traveling motorists on
Kamehameha Highway and Kaukonahua Road.

6-11
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6.3.3 Special Management Rules and Regqulations

The City and County of Honolulu Department of Land
Utilization and City Council review development proposed
in the Special Management Area based on the guidelines set
forth in Section 4, Ordinance 84~4. A portion of the
project . is in the Shoreline Management . Area. The

applicant will apply for an SMA Permit as necessary.
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CHAPTER 7

RELATIONSHIP BETWEEN

SHORT TERM USES OF THE ENVIRONMENT AND
| THE MAINTENANCE AND ENHANCEMENT
OF LONG-TERM PRODUCTIVITY
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7. RELATIONSHIP BETWEEN SHORT TERM USES
OF THE ENVIRONMENT AND THE MAINTENANCE
AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The current use of most of the project site is agricul-
tural, primarily in the form of sugar cane cultivation,
The proposed golf course will discontinue this use, thus
causing a short term loss of the 140 acres used for
agricultural production.

The proposed project will, however, have the following
long-term effects on the hatural environment:

-~ Open space qualities will be maintained.

- The natural environment will be stabilized
because the proposed golf course will
introduce a non-cyclical activity.

= The natural environment will not be committed
to a more intense urban use, such as resort
uses, which has the potential to preclude
continuation of green, generally unobstructed
open space,

- The proposed golf course will not pose
long-term risks to health and safety.

Further, other long range trade-offs generated by uses on
this land include the establishment of ga permanent
recreational facility available for public use, an
increase in tax revenues, and the diversification of

available employment in the region,
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8. ADVERSE ENVIRONMENTAL IMPACTS
WHICH CANNOT BE AVOIDED

As discussed in Chapter 5 of this EIS, there are certain
adverse environmental impacts which cannot be avoided, but
can be mitigated through recommended measures.

Construction activities will increase noise, air-borne
dust and ©particulate emissions for the surrounding
neighborhood. Further stream water quality may be
temporarily affected. None of these impacts are expected
to be long-term in nature, however.

Improvements to the drainage system will be required to
mitigate potential storm water run-off. The area's water,
sewerage and drainage systems will need to be upgraded, at
the developer's expense, to accommodate the proposed
project. Careful monitoring of fertilizers and pesticides
used for the golf course will help preserve the water
quality and protect the ecosystem of flora and £auna.
Careful design of the driving range and the clubhouse will
help minimize potential 1lighting and noise impacts on
nearby residents.

8-1
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9. IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENTS OF RESOURCES

There will be an irreversible commitment of 142 acres of
agricultural land, much of which is designated prime. It
is noted, however, that the proposed golf course will
substitute the existing agricultural open space with
another form of open space. A golf course is unlike other
more intense urban uses which require extensive structures
and infrastructure improvements and it is therefore
possible, though not probable, to reinstate agricultural
uses.

A permanent commitment of private funds and other
resources to plan, design and construct the proposed golf
course and on- and off-site utilities 1is expected.
Further, commitments to employ workers and operate the
facility will be made, which will also result in a
commitment to increase tax revenues and diversifying
economic activities in the area. A public commitment to
maintain the improved infrastructure will be required, and
will be somewhat mitigated by Oceanic Properties through
user fees such as sewer connection fee.

9-1
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10. SUMMARY OF UNRESOLVED ISSUES

As presented in other sections of this EIS, issues arising
from the implementation and operation of the proposed
project can generally be mitigated by measures eXplored in
the various project studies.

The matter of the 1left turn into the project area from
Kaukonahua Road remains unresolved. The March 8, 1988
letter (Chapter 14) from the State Department of
Transportation (SDOT) recommends that a left turn storage
lane be provided for southbound traffic on Kaukonahua
Road, while our traffic report concluded that a separate
lane would not be warranted. While the volumes during the
weekday peak hour are substanitally below the volumes
needed to meet the warrant, the weekend traffic assignment
at the access road was only marginally below, which may
account for SDOT's position that the turn lane be
provided. We therefore will conduct further studies to
obtain additional traffic data for the weekend peak hour,
which occurs on Sunday during the annual polo season.

The findings and subsequent analyses will be submitted to
SDOT for their consideration and we will comply with their
determination on this matter. The design plans for the
access road intersection will be coordinated with the SDOT.

10-1
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CHAPTER 11

ALTERNATIVES TO THE PROPOSED ACTION g
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1l. ALTERNATIVES TO THE PROPOSED ACTION

The no-action alternative implies that the Waialua Sugar
Company would continue 1its sugar cultivation of the
property's 140 acres and the gully area would continue to
be unused.

The no-action alternative would not require improvements
to the infrastructure and thus not require public mainte-
nance of such improvements. While the potentially
negative impacts during construction would not occur, the
no-action alternative also would not generate the
potentially positive social and economic impacts.

No other alternative uses were considered for this site.

Alternative design decisions are based primarily on
topographical considerations, particularly those related
to the gully area. The current layout is preliminary, and
flexibility of certain elements -- such as the exact
locations of tees, greens and fairways, as well as the
clubhouse and driving range =-- is imperative until a land
survey 1is completed.
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CHAPTER 12

CONSULTED PARTIES AND PARTICIPANTS
IN THE DEIS PREPARATION PROCESS =~ -
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12. CONSULTED PARTIES AND PARTICIPANTS
IN THE DEIS PREPARATION PROCESS

12.1 Consulted Parties

The Environmental Impact Statement Preparation Notice
(EISPN) for the proposed waialua Golf Course was published
in the OEQC Bulletin of November 23, 1987. The thirty-
day review period, announced in the OEQC Bulletin ended on
December 23, 1987. In addition, a more detailed EISPN,
inciuding maps of the project, was mailed directly to the
agencies and organizations listed below. The 1list
contains parties believed to have an interest in the
project or who requested consulted party statuss. All 16
agencies have responded in writing.

Federal Agencies

United States Department of Agriculture, Soil Conservation
Service

Department of the Army, U.S. Army Corps of Engineers

United States Department of the Interior, Fish & wildlife
Service

United States Department of the Interior, Geological Survey

State Agencies

Department of Agriculture

Department of Health

Department of Land & Natural Resources, Division of Water &
Land Management

Department of Business & Economic Development

Department of Land and Natural ResoOULCES, Division of
State Parks

Department of Transportation

County Agencies

Department of Land Utilization
Department of Public Works

Department of Transportation Services
Fire Department o

Public Utilities

Hawaiian Electric Co., Environmental Department.
Bawaiian Telephone Co., Engineering and Construction

12-1



12.2 Parties Notified Re Development Plan
Amendment Application

In accordance with Section 8.2 d, Rules Of The Department

of General Planning For Processing Amendments To The

Development Plans Of The City And County Of Honolulu, the

following 1individuals and organizations were notified
about this project. The notification material consisted
of a transmittal letter, project location map and the
project fact sheet.

1. The Honorable Randall Iwase
District Councilman
Honolulu Hale, Room 100
Honolulu, Hawaii 96813

2, North Shore Neighborhood Bd. No. 27
P.O. Box 607
Haleiwa, Hawaii 96712

3. Waialua Community Association
66-434 Kamehameha Highway
Haleiwa, Hawaii 96712

4. Haleiwa Community Association
Mrs. Sally Amantiad
61-168 Punalau Place
Haleiwa, Hawaii 96712

5. Mr. & Mrs. Donald T. Koga
65-128 Hukilau Loop
Waialua, Hawaii 96791

6. Mr.‘& Mrs. Walter H. Watanabe
66~-124 Hukilau Loop
Waialua, Hawaii 96791

7. Mr. & Mrs. Roy T. Sakai
P.O. Box 610
Haleiwa, Hawaii 96712

8. Mr. & Mrs. Roger Lavarias
65-118 Hukilau Loop
Waialua, Hawaii 96791

9, Mr. Dennis Silva

65~114 Hukilau Loop
Waialua, Hawaii 96791
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11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

2l.

Mr. & Mrs. Tsutomu Fujioka

P.0O. Box 578
Waialua, Hawaii 96791

Mr. & Mrs. Antonio Comanga

65-106 Hukilau Loop
Waialua, Hawaii 96791

Mr. & Mrs. Jacob Y. Ng
P.O. Box 393
Haleiwa, Hawaii 96712

Mr. & Mrs. Juanito Ines

P.0. Box 235
Waialua, Hawaii 96791

Mr. & Mrs, Richard Oyama

65-078 Hukilau Loop
Waialua, Hawaii 96791

Mr. & Mrs. Lawrence Lunasco

65-076 Hukilau Loop
Waialua, Hawaii 96791

Mr., Henry Amara
P.O. Box 193
Haleiwa, Hawaii 96712

Church of Jesus Christ of Latter. Day Saints-
50 East North Temple 22N
Salt Lake City, Utah 84150

Mr. Gregory Suenaka
66-873 Paahihi Street
Waialua, Hawaii 96791

Mr. Germiniano Antonio
66-882 Alena Loop
Waialua, Hawaii 96791

Mr. Regino Aceret
66-886 Alena Loop
Waialua, Hawaii 96791

Mr. Adelisa Martinez
66-890 Alena Loop
Waialua, Hawaii 96791
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22.

23.

24.

25.

26‘

27.

28.

29.

30.

3l.

32.

33.

Mr. Thomas Holland
66-892 Alena Loop
Waialua, Hawaii 96791

Mr. Samuel Deuz
66-894 Alena Loop
Waialua, Hawaii 96791

Mr. Carlos Esteban
66-896 Alena Loop
Waialua, Hawaii 96791

Mr. Jose Billedo
66-898 Alena Loop
Waialua, Hawaii 96791

Mr. William Cox
66~900 Alena Loop
Waialua, Hawaii 96791

Mr. Petronio Balicoco
66-902 Alena Loop
Waialua, Hawaii 96791

Mr. Allen Lau
66-906 Alena Loop
Waialua, Hawaii 96791

Mr. Francisco Agoo
66-908 Alena Loop
Waialua, Hawaii 96791

Mr. Smitty Koga
1259 Rycroft St., #302
Honolulu, Hawaii 96814

Mr. Ralph Koga
67-339 RKukea Circle
Waialua, Hawaii 96791

Koga & Sons, Inc.

Haleiwa Supermarket, Ltd.
66-197 Kamehameha Highway
Haleiwa, Hawaii 96712

Mr. Robert Peru
66~961 Kaukonahua Road
Waialua, Hawaii 96791
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34.

35.

- 36,

37.

38.

39.

40.

41.

Mr. Quilardo 0zoda
66-948 Kaukonahua Road
Waialua, Hawaii 96791

Mr. Leon Valbuena
66-949 Kaukonahua Road
Waialua, Hawaii 96791

Mr. Murashige Seigi
P.Q. Box 501
Waialua, Hawaii 96791

Mr. James Hardin
67-152 Kanaulu Street
Waialua, Hawaii 96791

Mr. Max Smith

7 Kailuana Place
Kailua, Hawaii 96734

Mr. Clarence Rego
66-962 Oliana Street
Waialua, Hawaii 96791

Mr. Cipriano Aquilizan
1621 Kaumole Street

Pearl City, Hawaii 96782

Mr. Gordon Y. RKuwada -

65-070 Hukilau Loop

" Waialua, Hawaii 96791
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12.3 Participants in the DEIS Preparation Process

Name

Position

Highest Degree

Area of Expertise

William Barrera

Berna Cabacungan

Winona Char

Ron Darby

Tom Fee

Ken Ishizaki

Tyrone Kusao

George K. Linney

Larry K.S. Lum

Dana Miyamoto

Julian Ng

Barry D. Root

President
Chiniago, Inc.

Sub Consultant
T. Kusao, Inc.

President
Char & Assoc.

President
Darby & Assoc.

Environmental
Engineer
Helber Hastert
& Kimura

Vice President
Engineering
Concepts, Inc.

President
T. Kusao, Inc.

Sub Consultant
Char & Assoc,

Project Mgr.
Oceanic Prop. Inc.

Environmental
Engineer
Engineering
Concepts, Inc.

Traffic Engineer
Parsons
Brinckerhoff
Quade & Douglas,
Inc.

Consultant

M.S.-Antropology

M » S .-Botany

M.S.—Eng./AcouStics

M.S.-Urban & Regional

Planning

H oS .-Sanitary Eng .

M.S.-City & Regional

Planning

Ph.D. Candidate-
Botany

B.S.~Civil Eng.

B.S.~Civil Eng.

M.S.~Geography
M.S.~Public Health

Archaeology

Community Planning/
Social Impact

- Assessments

Botany
Acoustical
Consulting

Market Research

Utilities

. Infrastructure

Water Quality
Planning & Zoning
Consultant -
Biology

Project Management

Utilities
Infrastructure

Traffic Engineer

Air Pollution
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13. COMMENTS DURING THE CONSULTATION PROCESS

As was noted in the previous chapter, all consulted parties
responded in writing. The following pages contain: (1) a copy
of DGP's determination letter requiring an EIS, (2) the project
Notice in the OEQC Bulletin of November 23, 1987, (3) a copy of
the EISPN, and (4) comments received and follow-up responses.
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The soil is neutral to slightly

acid. Permeability is moderate. Rumwff is very slow, amd
the erosion hazard is no more than slight.

Location Map: See Figure 1.

The State amd Ccity amd Oounty approval process is

A club house, driving range ard eguipment tuilding will
anticipated to require two years. Design and construction of the

surface layer and is medium acid. Perzeability is moderate.
Tha Haleiwa Silty Clay surface layer is dark-brown silty clay
also be included in the construction program.

Rmoff is slow and the erceion hazard is slight.

Project lavout: See Figure 2.

DEVEIOPMENT PROPOSAL

Toporaghic Map: See Figure 2.

abost 17 inches thick.

7he Iahaina Silty Clay’s representative profile is dark
reddish-brown, silty clay about 15 inches thick far the
The total project ocost including design, emngineering, and

construction is estimated to be in the range of 7 to 8 million
-

Barring any unforeseen problems, the golf course should be in
dollars.

The applicant proposes to construct an 18-hwle Charpionship Galf
operation within five years.

It is the applicant’s intention to proocesd ac expeditiously as
gulfcansearﬂnhbhmseuillmﬂmamﬂnrhnyms.

Oourse.
possible.
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CHAPTER 14

COMMENTS AND RESPONSES DURING
PREPARATION OF THE FINAL EIS
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14. COMMENTS AND RESPONSES DURING PREPARATION

OF THE FINAL EIS.

Sixty (60) copies of the Draft Waialua Golf Course
Environmental Impact Statement (DEIS) were received by the
Office of Environmental Quality Control on January 20, 1988,
Notice of the DEIS was published in the January 23, 1988 QEQC
Bulletin and sixty copies of the report were distributed to
interested public agencies, organizations and individuals.
Additionally five copies of the DEIS were delivered to the
accepting agency, the Department of General Planning, City and
County of Honolulu. A total of 25 comments were received in
response to the Draft EIS. All comments were responded to with
both comments and responses reprinted on the following pages.

Agencies and organizations submitting comments to the Draft
Waialua Golf Course EIS:

Federal Agencies

United States Department of Agriculture, Soil Conservation
Service

United States Department of the Army, U.S. Army Engineer
District, Honolulu

United States Department of the Interior, Fish and Wild-
life Service

Untied States Department of the Navy, Naval Base Pearl
Harbor

State Agencies

Department of Agriculture

Department of Business and Economic Development, Housing
Finance and Development Corporation

Department of Accounting and General Services, State Public
Works Engineer

Department of Business and Economic Development, Land Use
Commission

Department of Defense, Office of the Adjutant General

Office of Environmental Quality Control

Cffice of Hawaiian Affairs

Department of Health

Department of Land and Natural Resources

Department of Transportation

University of Hawaii at Manoa, Environmental Center

14-1
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County Agencies

Building Department

Fire Department

Department of Housing and Community Development
Department of Land Utilization

Police Department

Department of Public Works

Department of Transportation Services

Board of Water Supply

Others

American Lung Association
Hawaiian Electric¢ Company, Inc.
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SCIENTIFIC NAME

Cynodon dactylon (L.} Pers.

Dactyloctenium aegyptium (L.} Willd.
Oigitaria ciliaris {Roetz.} Koeler

Digitaria insularis (L.) Mez ex Ekman

Digitaria radicosa {Presl.) Miq.

Echinochioa colonum (L.) Link

Echinochloa grusgalli (L.) Beauv.

Eleusine indicaz (L.) Gaertn,

Panicum maximum Jacq.

Panicum maximum Jacq. var. trichoqlume Eyles ex Robyns
Pennisetum purpureum Schumach.

Saccharum officinale L.

Setaria palmaefolia {koen.) Stapf

Sorghum halapense (L.) Pers.

Liliaceae 5.1, .
Asparagus setaceus {Kunth.) Jessop
Cordyline tarminalis (L.) Kunth.

Musaceae

Musa x_garadis1aca L.

Palmae

Arecastrum romanzoffianum {Cham. in Choris) Becc.
Livistona chinensis {Jacq.) Mart.
Phoenix dactylifera L.

SCIENTIFIC NAME

Strelitziaceae
Haliconia sp.

DICOTS

Acanthaceae

Asystasia gangetica (L.) T. Anders.
Justicia batonica (L.) Lindau

Amaranthaceze
Achyranthes aspera L.
Amaranthus spinasus L,
Amaranthus viridis L.

Anacardiaceae

Mangifera indica‘L.
Schinus terebinthifol{us Raddi

Aristolechiaceas
Aristolochia 1ittoralis Parodi

Basellaceae
Anredera cordifolia {(Ten.) van Steenis

Bignoniaceae
Spathodea campanulata Beauv,

A-10

.

COMMON NAME

Bermuda grass
beach wire grass
crab grass

sour grass

crab grass
Jjungie rice
barnysred grass
gaose grass
Guinea grass
green panic grass
elephant grass
sugar cane

palm grass
Johnson grass

asparagus-fern
ti

banana, ma{’a

queen palm
Chinese fan paim
date palm

COMHON NAE

heliconia

Chinese violet
white shrimp plant

achyranthes
spiny pigweed
slender amaranth

mango
Christmas berry

pelican flower
Hadeira vine

African tulip tree

STATUS

MO D P DG I M I I M O M ML

STATUS

>

¥EG. TYPE

1 "+ '
+ + + 1 o+ 4+ o+ + o+
) [ I | [}

]
3
+

¥EG. TYPE
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SCIENTIFIC NAME

Buddlejaceae
Buddlefa asjatica Lour.

Cactaceae
Opuntia ficus-indica {L.) M{il.

Caricaceae
Carica papaya L.

Caryophyllaceae
Cerastium fontanum Baumg.

Compositae
Ageratum conyroides L.
Bidens alba {L.) DC.
Bidens pilosa L.
Calyptocarpus vialis Less.
Conyza canadensis (L.) Crong.

Crassocephalum crepidioides (Benth.) 5. Moore

Emilia coccinea (Sims) G. Don
Gnaphal{um purpureum L.

Pluchea x fosberqii Cocperrfder & Galang

Pluchea swmphytifolia (Miller) GiTlis
Sigesbeckia orientalis L.

Sonchus oleracsus L,

Synedrelia nodiflora (L.) Gaertn.

- SCIENTIFIC NAME

Tridax procumbens L.
Vernonia cinersa {L.) Less.

Xanthium strumarfum L.

Convolvulaceae
Ipomoes alba L.
Ipomoes cairica (L.) Sweet
Ipomoea indica (J. Burm.) Marr.
Ipomoea obscura {L.) Ker-Gawl,
Ipososa triloba L.
Merremia aegyptia (L.) Urban

Cruciferae
Coronopus didymus (L.) Sm.

Cucurbitaceae
Momordica charantia L.

Euphorbiaceae
Aleyrites moluccanz (L.) Willd.
Chamaesyce hirta (L.) M{11sp.
Chamaesyce hypericifolia (L.) Millsp.
Euphorbia cyathophora Murr,
Manihot esculenta Crantz
Phyllanthus debilis Klein ex Willd.
Ricinus communis L.

COMMON NAME

buddleia

panini

papaya

common mouse-ear chickweed

ageratum
Spanish needle
Spanish needle
hierba del caballo
horseweed
crassocephalum
emilia

purple cudweed
pluchea

pluchea

small yellow crown-beard
sowthistle
synedreila

COMMON NAME

coat buttons
ironweed
cocklebur

moon fiower
koali

koali awahi‘a
bindweed

pink bindweed
koali kua hulu

wart cress

bittermelon

kuku{

spurge

spurge

summer poinsettia
manioc, taploca, cassava
phyllanthus

castorbean

STATUS

+ + + + ¥ +

PO 2t Mt B M M I D D M B D

+ + + + + +
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SCIENTIFIC AAME

Labfatae

Hyptis pectinata (L.) Poit.
Leonotus nepetaefolia {L.) R. Br.

Stachys arvensis L.

Lequminosae
Acacia farnesiana (L.) Willd.

Caesalpinia cf. decapetala (Roth} Alston

Canavalia cathartica Thouars
Chamaecrista nictitans (L.} Moench.
Crotalaria incana L.

Crotalarfa mucronata Desv.
Desmanthus virgatus (L.) Willd,
Dasmodium ncanum DC.

Desmodfum triflorum (L.) OC.
Indigofera suffruticosa Mill.
Leucaena leucocephala (Lam.) de Wit
Macroptilium lathyroides (L.) Urb.
Medicago sativa L.

Mimosa pudica L.

Pithecellobium dulce (Roxb.} Benth.

Prosopis pallida {Humb. & 8onpl. ex Willd) H.B.X.

Samanea saman {Jacq.) Merr.
Senna occidentalis (L.) Link

Senna pendula (Humb. & Bonpl. ex Willd.) Irwin & Barneby

SCIENTIFIC. NAME

Malvaceaa
Malva parviflora L.

Malvastrum coromanda}ianum (Lf) Garcke

Sida rhombifolia L.

Melastomataceas
Clidemia hirta (L.) D. Don

Meliaceae
Melia azedarach L.
Sandoricum koetjape (Burm. f.) Merr.

Moracese
Ficus microcarpa L. f.

Myrtaceae
Psidium cattleianum Sabine

Psidium quajava L.
Syzygium cumini (L.) Skeels

. Nyctaginaceae
Mirabilis jalapa L.

Onagraceas
Ludwigia octovalvis (Jacg.) Raven

A-12

COMMON NAME

comb hyptis
lion's ear
staggerwead

klu, huisache
Mysore thorn
maunaloa

partridge pea, lau-ki

rattlepod
rattlepod
virgate mimosa
beggar's ticks

indigo
koa-haole

wild bush-bean
alfaifa
sleepinggrass
‘opiuma

kiawe, mesquite
monkey pod
coffee senna
cassia

COMMON NAME

cheesewsed
malvastrum
sida

Koster's curse

Chinaberry
santol

Chinese banyan

strawberry guava
guava
Java plum

four o'clock

primrose-willow

STATUS

",‘MKKHM.MXX"XK’CSKKHS

STATUS

P?

YEG. TYPE

+ + + +

L]
+ 4+ + ¥ + +
]

[ ]
+ + + + + +
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SCIENTIFIC NAME

Oxalidaceae
Oxalis corniculata L.

Oxalis corymbosa OC.

" Passifloraceae
Passiflora edulis Sims
Passiflora foetida L.
Passiflors suberosa L.

Phytolaccaceae
Rivina humilis (.,

Plantaginaceae
Plantago major L.

Plumbaginaceae

Plumbago zeylanica L.

Polygonaceas
Antigonon leptopus H. & A.

Portulacaceae
Portulaca oleracea L,
Portulaca pilosa L.

SCIENTIFIC NAME

Proteaceae
Grevillea robusta A. Cunn, ex R. Br.

Rubiaceae
Spermacoce assurgens Ruiz & Pavon

Sapotaceae
Bumelia buxifolia Willd. ex H.B.K.

Solanaceae
Lycopersicon pimpinellifolium Mill,
Nicandra physaledes (L.} Gaertn.
Solanum americanum Mi11.
Solanum seaforthianum Andr.

Sterculiaceae

Waltheris indfca L. var. americanz (L.) R. Br. ex Hosika

——

Til{aceae
Triumfetta semitriloba Jacq.

Unbeiliferae
Centella asiatica (L.} Urban

Ciclospermum leptophyllum (Pers.) Sprague

A-13

COMMON NAME

yellow wood-sorrel
pink wood sorrel

THliko'{
love«in-a-mist

rouge plant

comnon plantain

"11e'e

coral vine

common purslane

COMMON NAME

silk-0ak

borreria

bumel {a

currant tomato
apple of Peru
popoto

potato vine

'uhaloa, hi'aloa

Sacramento bur

asfatic pennywort

STATUS

x?

STATUS

M > M M

I?

VEG. TYPE

]
+ + +
L}
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SCIENTIFIC NAME

Verbenaceae
Lantana camara L.
Stachytarpheta jamaicensis (L.) Vahl
Stachytarpheta urticifalia (Salisb.} Sims
Yerbenz 1itoralis H.B.K,

A-14

COMHON NAE

lantana
stachytarpheta
stachytarpheta
vervain

STATUS

3 > I

VEG. TYPE
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APPENDIX B

WAIALUA, OAHU: ARCHAEOLOGICAL SURVEY
OF PROPOSED GOLF COURSE



1 ebed
L861 YIIWIAON

“wasy 130{014 )0 voyeao) Fupwoys *nyeq Jodeyy °| 3mBly

LEPROG HEmeH] ‘Ejanwey
69T *0H '0d
"ONI OOVINIHD

3f ‘esareg Wwelliig

iq paredaly

B-1

2q o1 saopay saaf ayr fo awo

SR 3] a0y £ 12SoUT woTIoNITLd "pousad aporsTy Hu Juump £

OMUAL Y} MO UONDAIZ Y ~QRIPISUCD PAGIMISTP 139G SBY K007} A3[RA AT 1EY L1896 HeMeH 'ninjouo}]

vo 'sayIm¥ DYDY pUD OYowDo S sT88ns pue ol twaox Ajaners o o1 siead . peoy 14tn] 059

Jo vonaunf 1 mo1aq 1nf parw3 -deagy "uasaxd s syl jo sy mard I5uop prUotsed *INI 'SALLYIION JINVAIO

-0} O AOLFY MDY 07 S <20 puw 5331 )0 $34008 yoip ApmRsapoyy amsed

sasodmd (oamimaplo sof passt wu posn Auasaxd puejwotoq Eian(e jo fpmwnd uoy paredalg

$1 Jjmg ST §) yIym uodn pumosd SIS0 PR IC] A[IAITCIAL 5T IS PIKIAMS YL

parmuapy KpySis aq puv paowas -uos

WING MDY S2V0IT YL “IIT IR PIC ~sad 200 £q Aep 300 17 p1dwed ser OMPENT ML

241 foyaou pu pooa 21 fo Ipis 025 w2 19faxd 241 JO PU3 YOS X[} 18370 OYOURTL

1 O Do} JXUD FOM FIY-OfIY o wanoq 3 Juope Turpunya s gg Atwncond

'noRy ounyeyoyoy "907 AiS. Ik JO UDRXOS ¥ SeM Pokaams sTa Y varbod

i dung £1u0 oy auearcins g Aftuasaxd 5] e2x Aauns 201 10 . . .
ﬁﬂioiu._.u__ ) AITpUnog 1S3MILIOU u_._un“aa“ Enuu._s._?oz._nﬂu_gum_azm:ﬂuxﬁ_nu? 4AS4N0D 3700 AAS0J0¥d 40
oY1 proa pased ) JO 2pIS RITATIS 1 LD 13 ‘eyf] ®e|TT Pue NUTUTWEY JO D, 7 ) i . .
yosaxd 24 Jo oprsing 9 (207 pue 902 SINS] 1 95mas3 108 ¥ 20] PapuEnuY I 047 Areuwixoad ATAYNS TYIID0T0AVHIUY NHVO 'VIIIVIVA
Qg JOY SIS 201 St LEEG1 TSRV ~deuo paronpuoosem 3.uns [F1Fojoonyare Uy :
HOBVES SHNLVE3LN 1 NOLLONAOHINI 1

—hH—.HH-..-Lnll.,._fl\m_ru_.uF.Hurl._nun,ﬂriuﬂuupuwuﬂumwuﬂgﬂﬂm

R Tl e il e el e .w-.H.-:n-v.hvur‘Ul..HLnA.Fnl.NHEkrn»hu,rﬁh.n'dﬁuu..n!ﬂnﬂhwvut.-»nﬂq%ﬁﬂyElahA LoILow Sl e L L L ]

N | | | \



£ obeg

punuj sea *wirsAs TuLoquumu oS ST Jo 01§
vt £TEC ALIS S pataisop ‘o auo AjuQ

SLINS3Y ASAHNS TN

“eare pdfoud wasond
1 JO IPBING [|IM IUT TP A YAIM O) SEIRE
eux 3w i Apanxxksy ‘sureans ogowrod
Ut ouewdpa}] Aq POJ AT YNYm WRING (PN pUR

weang cEncyney o wondund o) of Jutggas sem
Aputyy ey £ 511 uzof ou op sureang oyourco g

Jnucuewey jo o tmdnyp
) v sas ey naude passnasip Kpuey
“110-0061 "0061 worsiaIe &aung amg
‘2681 vosnur] e £2amy o) Ul FHHARE yrwy
10 30 std [IUE "$10] 500y *Bueu Jo suoy)
~e31pal o pa[Eassdew pro o o vonadsu)
podsues
mres 4q podeys spamd umans Lvo ang 'soe)n
-5 j0u s Ayl e A1) tsow ) 1f ueansdn
sy yaaw widuo nan pey Fuisey ‘vonpodop

oo Junoor] 'C7LE ALIS ¢ amig

.‘A

EMID[TH] £an
-Ing e 30400y $NLIS patupy gt 0y urpodsy
Isg-0r6t

dpuppp] _yam¥ ayr fo wonoq
w110 sayand ostn o puo S3pu
1 Juojosans sy mmew panyd
249w fovOUDY pup SI0mad j2ans
DI AN 1D 5O SR ImE a5y wr oyl
13711 51 3] ‘F230422) O.4TF 0] MOLIDUY
oo £1qrgosd 53 oyoupoysiagma
vHyOUOmDY P oyowpoy fo sl
12M0] Y3 Ut dn SO2ID $23D1431 JpNuT
OT[0 2438 1IN | "OyOwDo g fo 15am
purulf i puv SNy oyoume
PuD ouvwapat] Jo wotinml ap vaawe
-3 sputpntf s Juop svare 2304
w231 240} 21am 213y Kperuso o,

ax. by et

AITPUOIS 0 11500 H[EST DI 150 01 AR 3 A1 10y
A(3uans ondre pinoa s1sodop [e1anfie aojaq yudop
T 4oNS 18 VOTEI0] AN ‘23 A J) waag -Anan
-3¢ uriny Aq poanpasd arom £ 1oy urenoa 2q
JOUUTI 20 “SIU0TS ) 303 10U PIP 1NN | YO 5Y
« Yrum

PA|Quatat Jamy O PIOS 21D $2upK

Ay Ja0m Y1 fo 350y up TOM oym

‘15141 ~7 "0 03 Fwip1o3In S0fiun

FYI OGO PATIOf F1AN IS PUD [30040)

123/ g ot £} Jo npidap o prmof 213

Tauors paysom Koenfium fo saqury

0 *Inp Juiaq som yIEn oyouwoy

uy dumd a1 sof tfoys ap wngp,

YIMD oyourno 4 w1 03p $1oK auos

punaf “rauols patiop “60T 5.
‘palonsp

T IFEET

ST
'.
LF TP

1000

Location of Survey Area.

NAHUA
Figure 2.

\

KAuxeg

N/h)\/\

,s/
o




¥ abey

“sasung (ddeiSoday )
VRS Ny ¢y 31Surpend) L & L I T3
Aamg [exdoroan somg Patun

"MM{ousH “von

RN P mnoux_nz._f Josiwunmdag
‘urezsniy dousyg <g asrag ool N grey
NG 3 0T pur g ipdasyg ‘g

“¥S0Z "oN deiy parktdoy 106 PuR 06T

IBM Y "M 4q depy pur faamg ™eD

UM WARY0) pue [uvuvurey e
SPRT O oLy wnjiey oyt odery L0-0061
Lol Aaang g

“S502 ON depy punay 106 1

L1339 "VOIIN T 'H pue T -4 0on

£q Buiesg <005 njnjouoyy IPM VM

4Aqdepy pue faumg T Ere s "sepery
™ ST ‘0] LaBy ey xp Jodew  pst
vosTAlg Kaaamsg areig

"PINIOVOH *40| Brotme "wnasapy
doyng < 2oy ™0 fo ooy o
LD 1 EAsY o

"HOUSH “191 uporng ‘wmsmnyy doyng
" INURE | oA sowmy4 wonomop syg orsL
Ny s g Aprey

._Bmm»._ﬁ hu?a.m

21015 211 U 7681 ey om0y g,

ted) SLonippe yiim vosiours g uyop sy

J0 sdejy way poydwoyy nyegy ‘enpEg,
"IEIEUEY puY rejeeg ‘topemey jodey  zagg
'S T ooty

PH1d amoaarry

"P22303d 01 pamore 51 vordnnsuos 1=y
:0)x) Lpnis wdaxd 1t sa) Snpaooxd anurp
O PAITSUC2 2 pinows 20110 vorreAssarg oty
Qawoﬁsgnﬁatgggﬂg
A J1 yanp oyourcoy Ut puno.3 a1 yresuaq paung
29 frwr nsodap R0 u2e pro wey Kinigissod e sy
nu._..fi._a.sosuszﬂ-:ﬂucﬁ:g?
U1 pannbai 3y o prfojooey e soqum;
ozaaeﬁacﬁ_ea..%daq_asuoaa_
UG pry surenr eaporsiy o 1= Boroscyare Auie
1134301 02 10 (idop ® 01 pramond uaoq Appereaday
Y pue ‘s g a0 40) DOSEATIND uanefng
W vxq sey {PIND Oqourtog 1o apmno saprsyy
.5&185338_53_35—.&9:

Pannbar s Apnrs (eafojovey>
.ausésu.a.ﬁ_.aa.:uiwﬁiﬁnu
L “R108am s jo fue g poeyd oq ot Lj1endy
!.38?&.%-%&93%%%&3.
voruxdo ma sy "R AN Aming so) snpea

SNOUVANINNODSY
GNV SONVOLENDIS A1

“Autoea o
w7 Antanoe vewny jo FARPIAD 30 Lt 20 ‘seji
2 *AROdap uoppn ov aram N pUR ‘2mea ferands

£q0z moqu uR a1 Jupmsesus oy estg ey 2ue
1 [33425 poomd taoq peyj ey 1o dop oo £4ou
T ntigeo Surpums pue soow g7 Ag 4y
Buunseaw 1opynoq ® 1o parsesuos ST *ff amBy)

B-3

L S G = ==

'

T ALY VR i i,

=



B B

-~

| B |

———

I

-

I D

—

O

Tt SR S o R e W e

APPENDIX C

DRAINAGE REPORT
FOR THE

PROPOSED WAIALUA GOLF COURSE =



TETOHNDOm

-] ok N

A Y L LML e SRR

LT T Tttt ROLLVOTAIAOW IDVNIVHG S H4NoId 8RBT Yoamy

J 00Tt WISvA EOYNIVHG J0 NOILuoZ ¥ qunoia :

Lo e e T N TevE 3DYNIVEG € FWNOId PI896 TIuswy ‘ninjouoy

oo 0Tt dALIS dSun02 3109 QISodoud Z FUNOI - 90Z 93¥Ng ‘onusiy pIey 52

Tt e SRR NV ROLIVOO T JUNOIA ‘oul ‘s3dsouo) RutlosutBug
STHNDHIA :4q peaevdoxg

Tt Tttt 9108 WYOT AGHYVS FTINALS

—NON NI SICIDILOHSHI FLVHISOHJ
OINVDHO IHDIH 40 FONVHVIIAVSIA

XS6 H0J3 QIUINDTY FHIL GHV JIII-31VH ¥ A14vVL
Tt Tt ottt TIVAVH NI SISUNOD J70D
UOd HVYDOUd FATIILSA “IVOIdAL v € Jiavi
Tt e e e " TIVAVH NI d5unoo
2109 TYIIJAL ¥ 30 SVAYV INTYILIIQ
403 SHIVY 3SA WAZIITIvER ALVHIX0¥dav Z 314vi
TTT ottt QINTHMANSYAR MOTH HORIXVR
TVANNY - 2112 NOXILVIS 3nvo £88n 1 318vL
BITAVL TTwaRy ‘ninfoucy
Tou ‘satjredoxg ojuweog
[l
. SIINFUAITY 1x0J pazedeig nm
T T T s e e e e e e " ROILYOILIK ARV 1aVdHI

T Tt e e e s e ke s e e e e e e SepIDTIRGg
R e SI927111a03
T T T J3ouny
Tttt e e e e INZHJOTHARG HALIV SROILYD1d1a0H

Tt Tt uyseq oBvurerq weaxqg FINTIN-RITneneg

35UN0Y 41109 VOFIVIVM g3sododd

s e e e . <. © T Tt uyseq sfeuymaq oyouwog L Hoa
Yttt tt quoumoxtauy oTICnby/A3TTRnd 20wy Od3
T nﬂﬂdo.—dno.m . L4 HGCZ&&Q
Tttt e e e e e L S19ZT[T3d0g o
] . . - - + - - Y . . - . - . » - - - - . - .“Ho__.-:g
ST Tt e s s e e e e h e e e e a e 2113 HUOﬂDh..m
Tt tttttttteo - - - GNOLLIGNOD DNLISIXY .
Tttt ottt - - uopuuBiseg Butuoz puw s puwqg ,
A T T joafoxg pesodoxyg
anaguLyove
NOILONaOMINI

SIRTIRDD

-

—~ U X 7 = U3 orT 3 CF 73 33 107

R R MR il e i S ime A

L B 0 T s R s

T e paacs - 247 texa _— = T

bt BT e



R D S U T I TR Y T Y iTE T TP OO Y )

e JoJ uopqedridde ur pajliuqns A[Uadal Sy "OUl *S311
-dodoig DOTURSD() UOTSSTWWO]) 35 puwq 31915 Y} A¢ J0(IISTP TRINY
~Tho1ade uw paIvuBISap L1Auasard ST 9318 8£IN0d J{od posodoad Iyl

NV1d NOLLYIO1

FHnoI4

UOTTOUFTES] BUTNOZ ~pUNSE-puw

*{Z 2anB1g 99¢) mWRLI]S oyouwsod Jo BaIR AN 3yl UT PIIONIYLUOD
2q TITH Buipitnqg jusudinba pue Puer BUgATIp 243 STTYM .JDUH o111+
JO UOTIVASTS UR ¥ ©VOIR NEIIRTd IY} U0 PIINNLIS Iq T{TH esnoyqnid

ayl cesnoyqnio pue ‘Iuipring juawdinbs ‘slues Bulalap ‘ssInod

JTOB 97O0Y-{T uUe JO PETSUOD TTIM 35ah0) J[0H enfetey pasodord oyl

TIS(0IZ PIToAoT]

v L) ~
ey dury ooun

—

QRO0IDNIVE

poysaajen Y3 puw 9315 Iyl JujroarIe
jusndoyaasp pasodoxd Iyl Jo uoyyeSiyim puw sjoedug ‘g
SUOTIRITJTpPOW UOTRROTIddR wuu
~-Jmays pug SFeuIRap BUT}INEI pUR Jusmdoloassp pasocdoag ¥
SUOTITPUOD PIYSIIJEM pPUR DTE BUrIsSTxy ‘2
393{03d pesodoad oyj uo uUOYIWHMIOJUT PUNOXBHORg 1

Cc-2

balr,

amw

:BUTMOTIO] B} SIE6IIppe jiodax

343 ‘A1TedirIoedg ‘"osano) ua&ﬂ enieiey pasodoad ayy v eBeuieap
J0J uopjRUIUNIOp ButassujBue Lieujwireld pue Bujuuerd €373
-I1T0%] AIWSSeOBU Oy} juacerd o3 £7 3I0da3 STHT Jo SAT308fqo oyl

(1T @InBrg 22%) wearys oyourod £q pojward
R3IR ATINF QY3 U poaIITRUN ATIATIRISI 2IIE Y} JO 3S2I Y} YITH

iy TH ’ I g

S AT
_w,.. easlEl

‘uofjonpoxd aued avBEne 210 pasn A73ULXanND S puel Syl Fo uojjdod

Jofew y puoy wnyeuoyney Jo eynww pue Jaulo) uosdwoy] puw

DALY uorx us9M319q A[[eIauald pIEN} IS 84 TITM 2cIn0d JToB pasod

-o1d syl -usol UNTRIWH JO LJTUIDTA IY3 UY SEINCOD JT0F ajoy-gI
Uy JO uoT}ONIJSU0D Y3 Buysodoad £7 -oul ‘sajjiadoag oruvwady .

IYMYH 40 SANV1S)

Rywru

MiNDN L

P v
.aAUoO NOLLYOO

..
e %»uﬂo&
nxvo O %

Lhiagl -
LIV TR LY L .

ROTIDNTOUINT

l

P N



jjouns ‘A97{vA WoSIYE By} Ui ‘proy snyeuoNnwy JO Jeyew Spall
03 FIIATN2 ¥ yBnoayy xajsmiasd preyy oyj Suoe FIYDITP Yraws
woly £73ARIY (SPIP[} auwd Ie¥nc) wsae neojeld ey} woxy JJouny

Jyounyg

‘uterd pooOty w uy juen

-33d g 03 1 03 20npax sadols 'swwalls OYouRog YiIoH pur oyounog
JO 92UINTIUCD By} 3y  “quadied gf 03 (] @WoxF oPuex AoT1%A wwaIls
3yl Jo s3dotis oyl ‘wesaw oYy Butsasaway (s3uiy ashnod ‘seuly
uoreHTaaAT 'ST[IA UOTIUBTIIT) £91NIDNIIE HOJ ® A1uo y3ta ‘qaed
IFOW Y} J0F ‘SIEIS JWANGUU B UT SISTAD AS[[WA WeIIYS Y] ‘ASIAOD
punoxfd Afccexpd uy Juepunqe ‘yimoaf 1ejolaa esuUap 03 Iwaspow

@ SPT214 £911RA WRBIYS oY} 'ATIULXINg  ASTTvA wy¥alyg oyouwod
Y3 Uy pIIIRIOT Waw 237% 909foxd Y3 Jo S9x0%w 2/ Bujulewal oyl

‘weallg oyowwod YIXoN 4q YInos o3 uo puw 'Sp1e1y Sueo
xefng £q 9$ws ay3 uo ‘pwox MRy o) xwBng enyeiey v 4q Yjxou oy
uo 'puoy enyIuORNRY Aq 18aA Y3 uo papunoq Sy nealjeld ayy -wsie
243 jo jsow x9a0 uadIsd g ueyj s3I sodo[s punold Yits ‘4993 g
03 0§1 wWoly SFURL SUCTIRASTE "IUED IVFNS YITA pajueld AT4uszano

'€3100 2¢1 A[sjewixoadde Jo waiw uvw caccedmosus nesjerd sy

*A311eA WERAS ® puw neaywld ® ‘sgaae dDiydesd
-0do] 30UTISIP OMY OUT PIpTATP €T 23171F 309foxd saow-§Jz Byl

FITEISS[oT1gy
"UOTI0IE ETYY UT pajuacsad 9q [T pIYsIajes

PUT 211§ 309f0ad 3Y3 UTYITH JUSEUOITAUS DTjenbe pue ‘uoyqeairdde
[eoTWayd *43yjuenb jjounx 'A13TeNnb Jajen fSOTIETI0FODANYD 9118

SROTLTARGD DATISTYE

‘uoiqEaxdal pue syiwd oy TeINITNOTIRG WOX] UOTIED|]
-IESRID IS pUR AJUNOd Y} IHULYD 0} SuswpusILY tef{d usndotaaap

SR S S v S s .

St T e e A R R e e PP FUSRSME N Yo ik S 19

3115 I5HNOD
4709 G350d0Hd

2 3¥noid

W

umocn 0002 000t

£
.d _ . ﬂf 000t - 4 (3TVIS
| iy Sessvnhab v 8 4 KN X 0N A
m Wk\ fMWWJ TLTMT)

R\ S

0
\
&

/%

e v e

0 e B waay RN ol

A LRI el e 0T b el L W SR P T R LT E i

IR T S N At I

e e L T I NTL iy e T T R R MY AT T i e T L Tkl YT,

\

]

T Y o ah

o



0] pO3vO{lcad & uywuq sPvuiwIp °y3 JO FIVY-SUO InOQy "wIAR UTERQ
ofeujwip STY1 JO jusdasd gg°T sIussexdox 9376 300foad exow-pl2
oys ‘(g @anBig 99c) enyeiuy U] weeal§ TTHITN 03 2Busy ujejunoy
nejooy SYy3 woxy Suypuslixs ‘(E2a30W pRG'I1) SOTTW oxwnbs [°gT
Arejeuixoadde sascudwodus urseq Puutelp WRaxlg oyowwog

UTSvH SFRUTY oyousod

- ‘uoy}Rlc oFeB
STl I0J STQEIIVAU 30U DIV BIVP HOTJ WWSIS TUNUUET SPTIOAR YL
*1 o1qwy uyt ps1loded Lav ZIIZ ucyIwls IBwd 1w (55N £q voauswano
10) POpPIODAI SHOTJ UNWIXFM TUNUUY “¥IR SFRUTLIP (SI5w-9L6'9)
STIW 2IUNbE-5 (T 93 HWOIJ MOTJ em@TIXua [ENUUR DY3 SPICIIX

puv puoy eyusyey 4% BUIEE0ID FIDATND ¥ JO @INIONIJS 4074N0 oY)
0} pPaoR}IN EY UOTFIUIS 93U Iyy °HITE IDO[0Id SYI UTYHITH WEUOILG
oyourog Fuofe (ZIIZ "OU UOTIW]S) UOT3ELS SFUE WEOIE HOTJ IROID @
SUpRjUfEW S3TJJO A9Aaang [uo{ROTOSD 'S°} 9Yl ~SEIIW BUL[-HOT uy
sarppnd pRiwfos] 03 PI3ITWI] SIv cuoyiled uwmoljocdn Fujuywwalr 3yj
1gUoT}TPUOCD JSYIWIM £Ip IIpup SIS 09f0Id 9y3 ojuUY 3997 0O0'L
qnoqe ATUC SPUIIXD WESILT olyoweog U0 edUINTIUT TRPTI SYL

TUOMUCITATY STICNEY/ AT IS0l

‘gQujzRIe JOo £punod ¢ O} £ puv surfjewe Jo
doro aod exdw aad (yw) juaypaaBul oA13ow spunod g @Iv ‘.05 IwEng
snieteM 4q pepiacid uoyjjemiojuy o} BuipIodow 'payiddw cayarjuenb

1e0YdAL -ufIqeme pue QUIZRIR QIR RAAW WN[RIVH SY} U] pPIsSnN
SIPYOTQISY O0oUIBIPWI-oId TWATIUTAd Syl “ESOPTS PUOI pue ‘cooTp
‘gOTINPUNOG PISTJ UT SpISM Jo Joajuocd puvw Buidexds j0ds odulaBasms
-150d PIeTJut J0oJ (dnpunoy) 3wcoydA[H Jo asn 9y} Jo uojydapw
43 jo uoy3dasxs Sy} YITH 'sIeed Lusag jsed Y3 UY ATTETIURISQNS
paBuuyd jou DAwY £307109Id SpYOIQISH *BugqueTd J0jjv sijuom XIS
4837 oY3j U SPmI} 99ayj Jo ou} ATTENSN ‘SARIAS SORJINS SW [jOF
oYy 03 peyrdde Iaw W0uo=ou pooM 0} SAPTOTQILY ATUup “pe2FTRIOY
pur [iwws oIiv payrdde coyzjjuwnd oyl ‘snyg !(ejwuag Lyredyosutad)

Suyquerd 21030q $3037d peLE W31} 03 ATuc pacn SY IpyoyBung
*ATTEOTEOTOTq PRTIOIJUCD 2I9 SJOISUT SOUTE jeutuiw S§ 2INIIND
suws JIeSnE U [OIJUOD OERGSTIP pUw FJDICUY I0F SEN APYIYIE

EIpIoTICSd

‘@040 doao SU3 JO SYIUOW U9y ISITF Syl

Supanp petidde ST I0zJTYIXeF 1V ‘doxd awdA-0H] YDue JoJ payldde
RIv owm jo oI10w 3ad cpunocd (OF puw +S923 Jo @15v 33d spunod pol
‘N 7o eade Jad spunod QGE ‘"0 awdng wniewieM £q papiaoad
uojjwmIOJUY 0 BuIpIoddy wajivis dyap o4y ydnoiyy peyldde

21w swIoy BLqnTos Iajun !(J) snioydvoyd puw ({3} unysswiod

*{N) usBoaqtu oaw payldde SIUSTIINL ABZYTTIALS 1edyoutad syy
“3133un potIdde Jo 28N JUITOTFFe BuIpyA0zd ‘pejePiaxy dy3p S SuUwd
sy] -eurd JIwdns Y3yH paddoad ATquasaad 2335 Jusudoroasp pasodoad
QU3 UTYITM S010R ZF( A7oqeuixoxdde o} peildde oaw SIIZTT[TII0Y]

EITITITINRS

*AT2AT709d62X SWIOYE
1e94-0G Y3 puw Ivssf-Qr LY} I0F Jnoy Jod SQUDUT §°2 PpuUR INnoy
X9d soyouf 1°Z JO SSFITFUIIUT [IWJUTRI UC pIseq I1an SUORINOTE)

00ET Aead
eel . 0s
26 ot
ey Fyoung TIXT S5usIINISY

Reod LELEY

*{gaET) SpIepum)g SERUIRIQ WIOIE AJUN0)H

puw £31) 9Y3 jJo g @jufd Buysn voomﬂsuﬂao SUH WI03E -Yuad oyl wmolg
o315 39afo1d ayjz 3w jjouny .ﬂmzau: TeuoI3wy Y3 Juicsn SWMIO}S
huuxucm.ﬂnn -0T I0J pejeINDIud £wn 8371 309fo1d 2Yy3 3R Jjouny
.n50upunnru Bupysyxe ISpU) UISI]S oYowWRO] OJUY PURTIIAC SHOTX

C-4




.

|

——
LN

e

IR0 e e

p—
o |

Faw e,

X

; s
f
LM
Yool
&
24
i

;,,.;.
i1

i3

EE Yttt pin s Wrvwnt o Be ALY

FILDT
“!

C

SRRV Y ey

S T

I

.3

.

1

{

\
C

2

—_

[

T

@

PAUKAUILA = KIIKI STREAM DRAINAGE BASIN 79.8 50. W, (51,072 ACRES)
{2) POAMOND BTREAM DRAINAGE BASIN 18,1 50. ML- 111,504 ACRES}

PAOJECT SITE 214 ACRES

BoaLL e wLED

FIQURE 3
DRAINAGE BASIN

USGS GAGE STATION 2112

=]

b=

B~

- n

M S o O o o o o

L33 o O O w e g o

L D W W N N A oe
- - = -

-l T Lo I T | -

|0

=]

S

=

-

B N 0 o~ O ™M o W

- L I N - - )

a O » O o oD O O

)-lv-l.-oﬂﬂi'l'-lﬁ

g



(4
*l
y-l
)

1
&t
E ol
)
&
el
[ )
[t
| %Y T
!
L]
L
i
-

[ ]
e

4
w

[}

[ 4

01 6
1334 NI 31¥0S
NISVB ADVNIVHC
v cooy 000z 0 :
40 NOILHOd ’. _ oo
 3”NODId ' ./(V : : o Nm : A1o7vmyx0adde 39y} PRYI0daX @ 39 UIVIH  CTRANITND[INR A[jINm

o .‘m -7ad €7 uyceq SPTUTRIP WRIIS TINTIN-RITARMNTS Y3 U} @=n puer

i"pen
By

ey

*(¥ PanB1j 995) SUNIILS OYOWNOJ PUV WRYTUOYNLY

JO @ouaNTFuod 9Yj Aq PINXOJ ST WeOI)g TTHITH ‘SEWeaI3s wTneudy
pUe OURWATSH JO PDUINTIUOD QY] ¥ PIWIO] ST WRIAJG vlTnwyneg

sAeg wYRTeY BUTYOUAX OI0Joq SRIGAUGD 'E£95IN0GD IIJWM Ufwm

3y} ‘cwesajc TINTTH PuUR RITnEYneg -fAeg eIy puv SPuvy uyejuncy
OUURTEH I} OF 3EIM ou:nz UFRIUNON DETOOY Y} WOITJ SPUIIXD

upseq SHRUIRAP WYL - (FIIDW ZL0'IC) SOTTW oiwnbs g gl Ruyssed
~MODUD 'pURTST SY3 U0 UIEEq OFRUIRIP 3EeBIRT OYj--Ujity HHUTRIp
ueax3s FTIRTIH-RTInNenej 9yl UTYITH POIUDOT ST 23171¢ 3oefoad eyl

311§ 403roHd
PR w“ 1““-”\

.m\..ob. ayevy osuaTeIy ueeris TTHFTR-uTTneqneg

000°52 yuoq
00T1°'LY 001
008°¥T 05
0sL's ot
v 15T Jyounyg TIXT ASUINOIIT
yeogd wuIojs

TEpaIvpUR}S efvuyelq wWIolg SY3 JO § LUT4 Buyen pajernaies

— ."..w...:.”.u......,“ Lo o hm.munv...ﬁ1_uw . - sun wiols ¥wed oUj} wWoxJ Jjouny -SuIO)S Iwsd-QQL PUR '-QG
Fﬁamngu.JMﬁWwﬂhﬂf w.:w%// e - ‘=0T @Y I0F PILINOIUD EEM PROY WNURUONNUY ¥ wWHdiyg oyouwog

ity
.ﬂa“.mwfﬂu.. .

./

Woxy yyounx yeed ‘nin{oucH Jo Ajunoc) puv L3175 9y} oy (0861
Y2IvH) £pnis esuwansul poold A2usBy jususBuuwy AousSIsum [wispag
93 WoXZ TSOAIND wRIW SFRUIRAp SBlvydeTp-Adudnball uo paseg

bl

e ﬁﬂ ‘uywIIg
.Mazwmm. é uyejunon daale puw ‘SLeT[UA WUIIJE ‘SUOTIRAIOEIT LIVFTIIM €919
T . . ~-junumuod TRTJUIPTESL [{vws Aq peydnddo @IR SeaINV IIYIQ -o(dde
-ouyd uy (ca3dw mwm.vu E2IW323Y gO0‘'Z INOGE puvw IUEo Iedns uy

(52100 G@Z'1) S210ID3Y D2G INOQR YITH ‘SINIINDTIRER 0] PIJOAIP aq

: -

C-6




.

(4!

IUVOTIOP VIV VY3 puUr SJuUNOWR SRIVT U] PISN DIV Jwyq BuUSTIINU
TRTIUIEED 950y} Arddns 07 E96IN0D J[OR 03 payjrddw aauv £AVZYT TR

FATITY YIS

TEUTRI AAweYy Bupanp sujsuq quImsyvqge HoTy.98va0qc

Axerodus) €v SAIOE 0] SUOTSSIXdep TIRUE ajwaodiodouf o) pauBisop
99 TT¥s 95an0od JTOoF oyj ~oFuRI Sy} JO UCTSOId YENED oF daoys
ATIUSFOTIING J0U nq ‘SuoTfpuod A8Poq Jusaesd o3 JUOTOTIINE

2q IIt#4 9Buny BUutafIp oyj $Eo0Idw medolg “wWYeIls Y3 O3uUT MOTF
I9YS ULD IFRUTEIP WIOYE BITYH IR USJO UR S® QAIIS T1¥# o8uwx
BUTATIP oYL
PTA WRAITS OY) 03 Jyounx Buyswo(dx ‘909330 Sujuadmep w apraoad
PInos puod afguyelIp sYy[ °(§ eandfg @3s) ofuea ButAtap syj 9@
ERITHT RN Y3TA ‘sodid ulRIp pue STIUURKD/ITRHS Jo L3 & 1

¢ BTA puod SBRUTRIP Sy} JTXY PINOA JJOUNI wioyg ‘pROY enyuuoyney
483U NYIRTd SY3 JO IPIS TENUW Y3 uo puod uojIULISP IBRUTWIP

9H € ¥ 07 pajdoeIlp 3q [ITA ofeuUlwldp wIolE ‘wadw neajeld eyy ug

TEHOT] WIXOYE UTY) 99WI IPHOTE ® 3% BuvI BuTafap oyy

TUlvmIx uws

‘19370F 94} Jo uoTSTA
P4} Jo TIRq SY3 o JYBTTJ SY3 YITH 9I0JI0JUT Lew 4ey3 soyeng
pU® £2317 (183 9A0WSI 03 pPaXInbax 5q T1TH UOT3IR}ILBaA Jo Buyawato
PATIIRIOE ‘AGMITUY © SOSSOID WUIIYE OY3 @I0|n SIETRD Uy

wWeaIIE Iy3 Fuofe uojje3alsa Lqqnios 'jioyg

‘WeIIS
Y3 OJUT HMOTF PURTIGAC IO HOTIR O} UOTIWIsBoA pue odo(s Twanjeu
Y3 UFLIUTRT PINOH AS[[RA WESIYS SY} U] S5IN0D JTOR pesodoxd oy

‘SUOTIIpUCD BUTISIXS 01 Je{juys
UTR®AIX TI¥H @SIN0D JToF &y jo jusudoivrsp Jojje sfvuteap 9419

-09¢ 0g
L2 at

T=I5T 10Uy TIZT SOUTIINSsy
e 3 wInl}s

e e e s e T AT i B e e e T R S T L A I T R i 3

SR W B

S T R B b AR TR R

13

*HOT®Y Pa3E(T ST SWIOIS J3L-O§ puw -Qf =y3
I0F Fyouny yead ‘poy3IY TRUOTIVY SY} UO PIW -JusmdOTIAIP Ioje
. S5WRIOUT 03 PRIORdXe ST 93[E Y} WOIJ Fjounx Jo Ajfjuend oyl

Jyoung

INERAUTIART G413V SHOTIVOTIATAOR

"Wo310q WeIIYS Y)Y

U0 S7IqSp DTULRIIO AARSY o £373uunb DRIRT puw ‘Iafey wo3lleq Appnw
‘43TPTQINg 07 Inp AfqIssod ‘UoTmOD CER| IIVW WRIXYE Sy} Uy Buyw
-UINE pum BUTIROg “WRIIFF TINTTH UF PUNOJ OFIW SIDSM SQWID MRD
onTq puv ueoumg “eTdely] puw ‘wpnovtaeq *AqoP ‘qarTnm ‘ItoysToyn
SIIM SIYDIWD YSTF Jo 3d4} quaujwmord 350w Yl BujqqeId

puw BUTYST) X0 A[TIemiaxd PISN €7 WEIIIE TYJ, “SWIOM YPOIRWBU
pue ‘spodyydwe ‘oRAIN] qwID puUw YsTJ ‘sdwiays pysdm ‘spodadoo
Buppnyout ‘weexis FYHTTH Uy swsjueBio ojuojjuwid 00Z Fo edussaad
PY3 pajxodor (2LET) "OUl ‘vIRy ¥ WOL ‘MOT ‘uung "we IS TIATIA
U £3UnTmod D11UNbE S} UC OTQRTIPAR UOFjR@IOIUT O[3 ST @Jeyl

*§juamypas

A0 IPIWM IIY}ITP UT pUnoy SuM ULIQOWE 10 IUFZRIFT ISYI[eN -eouenb
P TPIUSNUOITAUS JO ©F 01 HOT 004} 8q 04 3YFNOY)} SIGH SJUIW
-TP9E ‘UT UCANTP JO s017jUENd Syl -Aeq Sy3 puv weaIls oyl yYyjoq
WOIJ SIUSIWIPSE UT STRAST KOT I¥ PUNOJ SuA 47 ‘Iaqen U] pajodyep
2q 30U PINOD IPTOTQINY SY3 STTYN "4vg eyuyey o3 cpreyJ srddusurd
I0/pue SuEDd IVENS WOIJ PITCALUNI] SUA UCINTp SPTOTQIsY a8yl eyl
PRIROTPUY (LL6T “I¥ 39 U99XD) OFR £IN9L [WIDADS NYep UC E9TpPNIg

‘puRt suwd awine ayq

Jo 3ueDId SIaY] UTYF EED] SUTVIU0D pUR UTswq IPeUTRIp SATUI Py
Jo quanaod FIRH-OUO URYY CE2] SJUIEIIADT BITF 105[01d LIDU-p[Z

. Syl ‘orddesutd uy (soxow (pz°f) S91w103Y pL'E jnoge puw

SuUED IOENE Y3iM pajunld 939K (S9I0W QFI'§) SPIRIOIY 080°Z Arejwm
-yxoaddy - 16t uy paddold olom (E230% QT'El) SRV LZH'S

U1 53 2 3 0 o) o

Sl WA B m e

\

C-7

o —————r
p———

s e m =



143

cepyotised UDTYH U sIdULISUY pop oxe aI1sy] -s3sad JO sywsIqIno
o7 sruodsax Uy Lfuc patrdde Ayfewiou 2iw copyolesed ‘sepyoiised
TeoIWsYd Jo uojyedY1dde SIInbal SoW]leuWos ety TyYesMul ug [-E3-11-% 42

jany jo s1s3d Qcpasyp pue tqoosuf 'PeSH JO IIquUnU ¥ saE iUl

RSpTSTICTA

‘gpuod @FeueIp A0 swesIls 0] Jjount

uvlA pojIodcunil] IIL SRATOSWIYY s2[0§31ud TIOS SIOUM tqaJ0dsuRI)
quoNPIs 07 9Np Ind00 fud sTvoTwayD OF9Y3} UITM suaqoeag "SIToF
uy 97331 sPAcw OF[R uIdoIIyU unjuowwy ‘uoyjedTIEdR jo 931€ S4y3
woxy ‘Aue 3T '@13371 gasow pue ‘{ios 05& uy 1n3jauard ouu‘SUaA:
‘gopIX0IpAY wnujunye pue uoay 03 ATIURTF SIYINIIE cnaoydsoyd

-gageexl JIny 4Aq exuidn

usfoaqiu YBEIY 03 INp uoT3e0yidde asyye A1prdex pasn @q TIT8
usfoal N ~PuoZ 4001 8Y3 HOT=Q furyoeaf o JFouni IDBIINS Aq ssoT
DATESDXD 9q AW SIIY3 '9OINOE usBox3ju STQNIOS ¥ JO unoyjwdfldde
J91}® UCOE EIndD0 [Tejuiul SATS520X? 9IIYH SUCTITPUCD ASPUN
*guoy3jpuUCs TRUEICU Jopun punoid sy3 OUT SNIWIITEIUE ua¥oI3Tu
peyrdde jo quedaed §Z Apeenyxoaddy °IIj@R UY ATypraa saaowW

pue Ty0€ Y} 03I PUIq qou S20p YSTYH ‘RIOF anozu 29913TU Y3 03
pajIaauod Afpidex si wio} nvmzu unjuowme SY3 Ut potidde uaBoIIIH

-gI979H ©DUFANS IO PUNCIR O3UY paonpoajuy

eq o3 ATeNTT FUSTITD 2921113393 ATuo 9Y3 §§ puw s91373uent IoBIw|
uy peyrdde sf usioijju PENEOS UIATH Iae SOjRI uoyjesydde ual
-013Tu LTUD ‘patTdde ATTROEN IV (3 pue °‘d "H BujuyRjuod asoyl)
cI9ZI[13I0F @39[dwo]y g °1aul uy umMoYyE 9I¥ SPIVI BEN ILTTTTIINI

*REINOD
J1o8 @ jo syBnox U3 jo aaud pue ‘siunIiey 15294 ‘Eul’’xIB 8Y3l

ATuo o3 peyrdde ATTRUION RIW sa0zir13303 ' (N) anysswlod pue *{d)
snxoydsoyd ‘(NH) tusfo1pTu wIw wexdoxd uoy3wz 1349} SswIB JIma

w ut pay[dde eaw IRyl sjuaweie I} 1ATTeTdAl CETTOS qs0m Uy

LA,
\u..uﬁ)\vl.h..v.l\la'\

e

e

e i, 342 .

f.nl“-. -M\.n.\x-.

S,

: 31 31 iz i3 <% <1 Sl AR T |
£l
1333 NI 37¥IS
NOILYD14100W 3IDVNIVHO e a0 Sl ¥

c-8



gt

"$IRANOD JTO0B Jo asoyy

uvy3 €Coy Jjounx o3 3o09fqns exow 210J0I9Y] oxB puw
BIIVIJUIDUOD 3I0W YONW IV E99eIr yOTIEDTTddw IFTITI3IS]
‘deId Sy} Jo syjuow usgy AEITF Y3 Buganp ﬂuﬂﬁnmd 13
dorxos ougd awing awad-ony Syy Jojy monuﬁdukuu Io junouwn
2303 BUY ITNUOIQ ‘IVASHOH "UOTIRZTITIISJ BEANOD 108
uy payrdde 3q pinos usBOIITU JOo suUOq ¥°0E Jnoqe ‘poyaad
AWIA-OH} © 03 ‘enyy lavoes yowa ugfoxj3ju Jo suojy Z2°'81
A1eqeuXoxdde sIynbax ‘2 2Tqe], UT UMOYR €' ‘£ataned
JT0p roued IwBns ut L{aussoad S| IRy} O3TF LEANOD FToB
pasodosd Syl JO SIX0® ZpT Y3 Joj u3BolI3Tu Jo suoy gz
noqe uy FUIITNEIX ‘QTDLD BUtHOIB J924-0HM3 O] JO Juaf
Suo Joy 210w J0d ueFoIjTu Jo spunod 0G¢ ®9sn IanjTnd
JUTD JWANg  -IRTIT[E °q TTIM ©En0 ILTFTTIISF %3103
‘PIZIITII9F £7 woaw oyq Jo uoyjod TTRuE ¥ ATuo asnedaq
'ISAIKOY  "£9EERaP Jang o7 caqex uoyjudyTdde aoyByy

o943 JO 9TnEd3q sued xwFns 03 ULY) SKINOD Fof o3

0} perrdde Fuyeq oxe EIDZTT1II9F Sx0w quwy3 avedde prnom

37 Souerd 9s511r 9V .ddﬁqﬂ“Hﬂuuﬂdﬂlﬂdﬂﬂdﬂdﬂﬂ“lﬂ“ﬂdﬂﬂdﬂd

rAvg wyeyey AT{enjucas

puR weallg oyomwog Buyiajus peoy IUARMTPIT SY3 eunpex
PINOK ‘22IR0d JToR pasodoxd oYy tw, yons .uouc pazany
SFIR] w jo ooussead oyl *BuTjuRTded JOJ PIIRWATLIIND Sae
SPISTF SULD IPFNE UIYH £INDIDO WYY UOTSOID PIFUFOOEER
S43 03 PIIVSfqne puw pPIRAT3IINS jou ST 3} "PoYETIqQuUice
ST UaIw uw ooup quIUEWIId ATOATIVIST LIV SoEsuald

Jang .gﬁggﬂagjﬁgﬂ

Sl

‘d S® H yonm Sv caml} IN0F noqe puw ¥ S% N yonuw
S¥ 90TH] JNOQR OEN TIUMCY uj umox¥ vacswad FIny oY} 4w} umoys
usaq sey 37 'vorjysedwmon Hutddi1o ecex® yang uo paseg 030N

T@96T ATRNUL ‘uSeIpH R YIopANH  :%OInog

81°s1 98 19101
-z i e syjuow g 0°T 1] 4 Sybnoy
g9 01 SYI0K g S°T 0S5 shenayeg
12 G § SX3Ion ¢ 0°1 € 1134
S8°'0 SRREH 7 . 50 [ su29Ixp
(N suoy} Aouanbaxg (3% 000'1/M QT) {sa1ow) #inl Jyo
uo e yrddy uogqeoyrddy Junowy waay odA]
Tenuuy I82TTTIA97
w30l

‘T

--9av UsdOTLAIP UFINOD F1OF oy} wmof pejoodxs wiouvduy aAT9TSOg

27HTEvL

‘e orqeL

UY USATE Ul Jyeswy :w EIBIN0D uqou 107 wer¥oad opyoTised Yeoyddy
¥V -“werdoxd 9ajjusasad ‘PRINPIYDE ATAV[nFIX ¥ uy PoTidde oaw

W T

T T e e e e T D S Gl e R AR :...Hﬂw..._...,..-fr-..:ofv.kxl..t..-&i R R R L A L LT L TR i A atrs e RS SR L

H.H,sq—wmrrﬂlugmwu..ugﬂuﬂlu_nnuﬁluﬂfu

c-9




]

O3 PARZRY OU X0 OTY1T] 9s0d IOURUIJUINE SSInod J1oP
U3 pasn sopIajduny pum ‘sspyoyqrsy 'SISZYTTIIL] eyl

‘UOTIRITTAdR JO 93TC SYJ WOXJ G[FFF[ PAom puw nvﬁoamoo
TY¥0F o I393Ww OTURRXO o3 ATIYFI] peqaos Jo/pug 1j08

uy poperBep A7prdex Ioyqis ‘A3ToIN0} HOT £30A JO LT3coum
91w juomaieuvm 98INOD FTOB UT peEn sIploygsed YL

'OSTR [IRuS ATOAYIR[SY ST patrdde opyoyjsed ¥O qunowe
19303 o3 ‘fiems ST esInNOD IT108 w uo SepIOyIsaAd Yats

Pa3IV2J3 VI Y3 SEnwosg  ESPTOTITSA JO DTN PSIUSISUT

*SUOTITPUCD Bulqeixe

03 ITOTD> JJOUNI OONPIX ©F oYW wq Luw puw a2}

Y3 03 jJounr uo 309333y0 Puyusdmep ¥ SARY [IIM puod
UoTIUIISp 2BeUTRIP YL -ATeATI0edEaT SWIOIE Iupi_pg
94} puw aweL-Qr SYj IOy quIdaed p-z puUR 4uedIod g2
A1uo sjuasaxdex Jjouni uy QEVIIIUT oYy ‘pIycIojun
We3Ilg5 oyowwog IATIUI Y3 03 uocyIRdwod uy 'ADAIHOH
‘WIOYE IVSA-QG SYI IoF Juwoasd G puv wWIoys awal-p1
843 IoJy jJuadxed gE[ £q Iswasauy oy pa3eInaTYD €7 JJjounx

'337F J03foad Y UTYITH .NdddddamfuﬂundulﬂdtddduudﬂH

--3a% sqouduy aayyQ

, ‘EjuUSH
~¥P9& puod puw WeSals uj STLOTWIYD PIqIOS JO suoyIRI]
-Ueduod Y3Tn JuoTe ocweILep pInoYys jIodsumag JuSmypos

‘eny3 !esanocd Jro® eyl Jo JUSudoTIASP ISQJT VEWDIDOP O3
PICTNOTED Swn TRTIUslod uoysolg (@61 Ioquasag *our
‘e3dIouoc) ButioutBuz) quowdoTeAsp IByFv PUY 3I0J9q
SUGTITPUOD J0F PIIUNTRAD €EM [W]IUjod uofsolIs yyog
"TT08 ay3 03 punoq syestwsys o3 sup onuuuocw.vﬁsou
Tpuod 10 SWEIAIE JO WOIjAq FYY @ pajfsodep uswipos mﬂ
SUCTIRIIUIDUOD *SEWSIDUT J0U PINOYS Fjouna Ul usFoajju
unjuctnre pue enroydsoyd Jo SUOTIRIJUIIUGD Y3 yEnoyjty

Rate/
Application

Area

Annual Total

Frequency

Chemical

{acres)

Turf Grass Area

HERBICIDES

6 times/year
2 timas/year
6 times/year
3 timesz/year
2 times/year
€ times/year
3 times/yezr
2 times/year
3 times/year

36 1b ai
72 1b ai
36 1b ai
9 pints
72 1b ai
600 1b ai
19 gallons
75 1b ai
80 1b ai

2 1b ai/acre
12 1b ai/acre

2 1lb ai/acre

1 pint/axcyre

12 1b ai/acre

2 1b ai/acre
1.5 1b ai/acre

1 pint/acre
0.75 1b ai/acre

Bensulide
MSMA

33 Plus
Bensulide
MSMA

33 Plus
Metribuzin
Glyphosate

MSHA

3
3
50
20

Greens

Tees

Falrways

Perimeter areas
INSECTICIDES

Ll

-t
A
oo
A
0.0 .0~
4 ot
[=]
oo
el DN
L ERE.
000D
Mok
O Oy By Oy
O (e B O
-«
*
cCove
HHHN
ouoo
a8
NN
ol ol eh
LA Y
HODO
ke I P
L Ko R L]
el ]
tobLo
guwTd
[T
DLoP
BEEeR
NNy
o
aan
000
LILYLY
- vl vt
LR X -]
AR S
2] n-;i
A e
LS80
ﬂuﬁuﬂmnu
mm
o
o~
hn
n 2
—
L
n g
o 4
2,55
O ¢ ﬂ Y]
O 0L
Hon
plg o) ¥

FUNGICIDES

1.3 1b ai/acre
8 ilb ai/acre

As needed
As needed
A= needed
Az needed
As needed

Greens

Approx 25 1b ai
Approx 72 1lb aj

Chlorothailonil

Hetyalaxyl
Meatyalaxyl

Tees

1.3 1lb ai/acre Approx 25 1b ai
Approx T2 1b ai
Approx 250 1b ai

8 1b aisacre
8 1b aiszcre

Chlorothailonil

Chlerothailonil

Fajirways (spot
treatments)

* Two 2 1b al/acre applications spaced seven days apart, watered with minimum 1/4-inch water.

Hurdoch & Green, January 1988,

Source:
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GROUND WATER BODIES
ISLAND OF 0AHU
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APPENDIX |

AIR QUALITY STUDY
FOR THE

PROPOSED WAIALUA GOLF COURSE
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ENVIRONMENTAL IMPACT OF FERTILIZER AND PESTICIDES USE

ON THE PROPOSED WAIALUA GOLF COURSE
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Appendix Table 1. Properties of pesticides used in turfgrasses in Hawaii.

Herbleldan:
MSMA

ghrphosats
mwtribuzin

24D

mecoprop
dicamba

oryzain
oxadiazon
propyzamids
simazine
cthiorthal-dimathy|
bansulide

pargquat dichloride
banfluratin

Insscticides
diazinon
chloropytofos
bendiccarts
carbaryl
trichiarion

Fungicides
anilazine
benomyl
chiorothalonil
lprodions

mancozsh
qunitozons

thirxm

triadimeion
metalaxyl
thiophanate-methyl

Imdename(s) ‘OratlDsg
WeedHou iz, 1800
Roundup, Klesnup 150
Sencor

2200
pan of mixtures J70-700
ditto 700-1500
dino 1000-2000
Surflan 10000
Ronatar 8000
Kerb 5620-8350
Princep »5000
Dacthal 3000

10000
Spectricida 200-250
Dursban 135-163
Ficam 40-158
Sevin 400-850
Dylox 450-830
Dyrens <5000
Benlate $300

Daconll 2787 >30000
Chipco 26018 RP 3500
Dhhana M-45 >B3000
PCMB, Temachior 12000

Tersan 7500
Bayleton 568
Subdue &59
Cleary 3336 7500

Toxkity 1o tish & wikllt

Low

Mod. to birds, none to fish
Moderate

High 10 fish

Low

Non toxic to fish

Mod, to birds, toxic to fish
Texic 1o fish

Low

Low

Low

Maod, 1o flsh

Mod, to birds, none ta fish
Low to birda, high to fish

Low to birds, mod. 1o fish
Low

Low

Non-toxic

Low

Low

Non-toxic

Low

Soil behaviae

Tightly sorbed

Inactivated on soil contact

Maves readlly. Rapidly degraded
degradad

Moderately rasiiuel
Moderately residual
Maderstely rasidual

Resldual activity approx. 3 mo,
Tightly sorbed-iong residual
Immadiate inactivation
Strongly sorbed

Floadiy degraded

m dd-gndod. siongly sorbed
ograded

No information

No information

Hall-lls 12 hours
Half-ia 612 mo.
Halt-ite 1.5-0.0 mo,
Rapidly metabokzed
No infermation

Na Information
Rapidly degraded
Rapidly degraded
Rapidly degraded
Rapidly degraded
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Appendix Table 1. Properties of pesticides used in turfgrasses in Hawail.

Herblcides:
MSMA
glyphosate
matribuxin

24D

mecopion
dicamba

oryzakn
oxsdiazon
propyzamide
simazing
chiorthal-dimathyl
bansulids
pamual dichloride
benfiuralin

Insacticides
diatinon
chioropyrolos
bandiocarh
carbaryl
trichiorfon

Fungicides
aniazine

banomyl
chiorathalonil
iprodions
mancozed
qunitazons

thirsm

{riadimelon
matalaxyl
thiophanate-methyl

Betasan, Betamec
Ortho Paraquat CL,
Balan

Spectriciis
Dursban
Ficam
Savin

Dyl

Dyrsns

Banlais

Daconll 2787
Chipco 26018 RP
Diahane M-45
PCNB, Terrachlor
Tersan

Baylaton

Subdue

Cleary 2338

1800
150

aro-7o0
700-1500

Toxicityto fish & wikll

Low

Mod. 10 birds, nona ic lish
Moderate

High to fish

Low

Non foxic 1o fish

Mod. to birds, toxic to fish
Toxie to fish

Low

Low

Low

Mod, 10 fish

Mod, to birds, none 1o fish
Low to birds, high to fish

Non-toxic
Low
Low

Non-toxic
Low

L-7

Yiniar solubifty

Very soluble
Very soluble
12 mgA

45 mgh
0.62 maA
0.08 mpt
25 mpd

0.7 mgA

15 moA

5 mgA
0S5mgt -
25 mp
Readily soluble
<1 ppm

Soil bahavior
Tightly sorbed

Inactivated on soll comact
Moves rendily, Rapidly degraded
degraded

Moderately residual
Moderately residual
Maoderately residual

Hal it 1-8 months

Hali-ifa approx. 1 mo.

Hal-#a spprox. 2-3 me.
Residual activity spprox, 3 mo,
Tightly sorbed-long residuat
fmmediate inactivation
Strongly sovbed

;I;:Dy degraded

ly dagraded, sirongly sarbed
Rapidly degradaed

Mo Infarmation

No Iinformation

Hall-ife 12 hours
Hall-ie 612 mo,
HaX-ie 1.52.0 mo,
Rapidly metabokzed
Na information

No information
Rapidy degraded
Rapidly degraded
Fapidly degraded
Rapidly degraded
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