EXECUTIVE CHAMBERS
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GEQRGE R. ARIYOSHI|
GOVERNOR

September 22, 1881

Envirenmental Quality Commission
550 Halekauwila Street, Room 301
Honolulu, Hawaii 96813

Dear Commissioners:

Subject: Environmental Impact Statement for the Kailua-Kona Sewerage
System Phase IV (Northern Zone)

Based upon the recommendation of the Office of Environmental Quality
Control, I am pleased to accept the subject document as satisfactory
fulfiliment of the requirements of Chapter 343, Hawaii Revised Statutes.

This environmental impact statement will be a useful tool in deciding
whether the action described therein should be allowed to proceed. My
acceptance of the statement is an affirmation of the adequacy of that
statement under applicable laws, and does not constitute an endorsement of
the proposed action.

When the decision is made regarding the proposed action, I expect
the proposing agency to weigh carefully whether the socistal benefits
Justify the possible environmental impacts. These effects are adequately
described in the statement, and, together with the comments made by reviewsrs,
provide a useful analysis of alternatives %o the proposed action.

Yours very truly,

‘ & £¢7ﬁ4'
Gedrge ¥ Ariyoshi

ool My, Edward Harada
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SECTION 1
SUMMARY

The North Kona District is experiencing a rapid growth in population. The
1980 census indicated a resident population of 13,898 which is a 187.7 percent
increase over 1970. This major tourist destination is the fastest growing
community in the State of Hawaii. The Kailua-Kona Sewerage System, Phase 1V
(Northern Zone) is required to ensure adequate wastewater facilities for

both the Northern and Southern Zones of the District during the period 1985

to 2005.

The project includes an expanded collection system, a new treatment plant

at Kealakehe near Honokohau Harbor and disposal via a new deep ocean outfall.
The existing sewage treatment plant in Kailua-Kona will be abandoned. There
have been many complaints on its present tocation within a built-up

industrial area. Also, it is not capable of expansion to meet the anticipated
flows foreseen during the design period.

The existing collection system will be expanded to accept the new sewage
flows from the Southern Zone which will be sewered in the same time frame

as the Northern Zone. A new 12-inch interceptor line will also be constructed
on Palani Road to collect flows fram the urbanizing Kealakehe subarea.

A new 18-inch interceptor will also be constructed through Kailua-Kona to
carry all of the collected sewage from the Northern and Southern Zones to a
new sewage pumping station located near the old Kona Airport. The sewage
will be pumped via a new 20-inch force main to the new treatment plant site
on State lands at Kealakehe. The treatment plant will use the aerated lagoon
process to reduce the sewage pollutants to prescribed standards for ocean
discharge. The 30-inch ocean outfall will follow a natural terrain corridor
to the shoreline where it will continue offshore to a very deep diffuser.

The outfall diffuser will be placed to ensure that pollutantﬁ will not enter
the nearshore Class AA waters and that all other State water quality stan-
dards are met. A design feature of the outfall will be the capability

to divert treated effluent to land reclamation uses as those oppurtunities

develop.

" e Vra AR ST et e W3 R St i B M Y LIS

IR ERT e



The beneficial impacts include the development of a cost-effective modern

wastewater system adequate for the future needs of both the Northern and
Southern Zones of the North Kona District.

"pools and injection wells in this coastal sector are presently discharging
to the groundwater. Their effluents are then moving to the shoreline and

into the nearshore Class AA waters in violation of State water quality

standards. The project will provide the means for collecting, treating

and disposing of this wastewater in accordance with current Federal, State,
and County regulations.

The many existing sewage cess-

The primary adverse impacts will be related to

activity. The long-term adverse impacts foreca

significant because the project conforms to an
Plan,

the short-term construct<on

st are not believed to be
d supports the County General
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SECTION 2
PROJECT DESCRIPTION

PROJECT LOCATION

The project planning area is located on the west coast of the Island of

Hawaii, State of Hawaii. This area is indicated on Figure 2-1. The
Island of Hawaii is the largest island in the State of Hawaii. The
gtate of Hawaii is jocated near the middie of the Pacific Ocean
petween 154°-40' and 156°-04" west longitude and 18°-54' and 20°-
17" north latitude. The state is situated about 2,500 miles west
of the California Coast.

The boundary limits of the Kaijua-Kona (Northern Zone) planning
area are delineated in Figure 2.2. The planning area covers 2 5-
mile wide and 8-mile jong coastal sector of the west coast of the
jsland from Ke-ahole Point southward to Kailua Bay.

PURPOSE OF PROJECT
1. Project Ob ectives

In April 1981 the County's Department of Public Works completed the
project Facility Plan, entitled "The Facility plan for the Kailua-
Kona Sewerage System, Phase IV (Northern Zone)." This Environ-

mental Impact Statement is the parallel study to assess the

environmental impacts of the project. The Facility plan developed
the recommended wastewater system, using a rigorous methodology
prescribed by the Federal Environmental Protection Agency. The

objectives were to:

a. Comply with the requirements of the Amendments to the
Federal Water pollution Control Act contained in the
Clean Water Act of 1977 (P.L. 95-217), the National
Poliutant Discharge Elimination System (NPDES), and the
National Environmental Policy Act (NEPA). The Facility
Plan follows the rules and regulations promuigated in the
federal Register, volume 39, No. 29 dated February 11,
1974 and Volume 43, No. 80 dated April 25, 1978.

:
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b. Comply with State of Hawaii, Department of Health regulations
on water pollution control. These regulations include Chapter
37: Water Pollution Control, Chapter 37A: Water Quality
Standards, and Chapter 38: Private Wastewater Treatment Works
and Individual Wastewater Systems.

c. Define the relevant institutional, water quality, and socio-
economic constraints on the facilities plan.

d. Develop alternatives and evaluate théir cost-effectiveness for
sewage collection, transmission, treatment, and effluent dis-
posal, taking into account envirormental impact and socio-
economic factors. '

Description of Problem

The existing Kailua-Kona Sewage Treatment Piant (STP) is rapidly
approaching its design capacity of 1.0 miilion gallons per day
(mgd). The present flow is approximately 0.6 - 0.7 mgd. This system
serves only the resort hotels, commercial and industrial sources, -
and some high density residential developments (apartments and
condominiums) in Kailua Village. The present treatment plant

has remaining capacity to serve only the wastewater needs of

the community for another 10 years, provided new flows from outside |

the village are not introduced into the system. The present
system cannot accommodate the plianned flows from the Southern

Zone and the Kealakehe subarea.

The collection system has not been expanded to keep pace with the
rapid development of the planning area. Several-developments with
large concentrations of wastewater flows presently are using
cesspools for disposal because of the nonavailability of sewers.
Injection wells are used to dispose of effluent from the Kailua-
Kona STP and from a number of small package STP's in the Southern
Zone. Because of the porous lava substructure, contamination

of the groundwater and nearshore coastal water is a potential
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health hazard, especially in the low coastal areas where the
groundwater moves directly into the protected nearshore Class AA
waters. The proposed action is expected to eliminate the cess-

pool and injection well wastewater discharges to the shoreline
in the densely populated coastal areas and to thereby protect the

water quality in compliance with State water quality standards.

The ‘Kailua-Kona STP site is inadequate for a centralized waste-
water treatment plant to serve the long term needs of the planning
area, The present location has the following shortcomings:

a. The two-acre site has no room for additional treatment
units to accommodate the long term wastewater flow projections.

b. The plant occupies prime land at the center of the only com-
‘mercial and industrial complex in Kona. The plant is now
completely surrounded by development and is incompatible
with the current land use.

c. There have been numerous complaints about odors from the
surrounding property owners.

C. PROJECT BACKGROUND

1.

Related Sewerage Plans for the Kona Districts

The Facility Plan for the proposed project is one of three
facility plans recently prepared for the North and South Kona
Districts of the Island of Hawaii. The other two facility

plans are for the urbanizing areas south of this planning area

and cover the Kailua-Kona Southern Zone and the Central Kona
{(Kealakekua) planning areas. The planning area for the Kailua-Kona
Southern Zone extends from the southern boundary of the Kaiiua-Kona
Northern Zone planning area to Kahaluu Bay, from the shoreline to
Kuakini Highway. The Central Kona (Kealakekua) planning area
covers a 3-mile wide sector between Kahaluu Bay and Kauhako Bay
and includes the resort development at Keauhou Bay and the
Kealakekua-Captain Cook Village center. These three facility plans
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combined cover most of the populated areas in both Kona Districts.

These facility plans were prepared according to the guidelines
set forth by the Federal EPA Construction Grants Program.

a.

Previous Sewerage Master Plans for the Kailua-Kona Area
Sewerage master planning for the Kailua-Kona area was
initiated in the early 1960's. The initial sewerage plan
was entitled "Report to the County of Hawaii Covering the
Investigation, Studies, and Preliminary Plans With Recommend-
ations for a Sewerage System Within the Kailua-Kona

Area," May 1961. This report developed a plan for con-
structing a sewer system serving the resort hotels and

the businesses within the village proper,

Following Statehood in 1959, Hawaii became a major tourist
destination. The boom that followed affected all the
resort centers, including Kailua-Kona. The rapid expansion
1n and around Kailua-Kona of the tourist industry required
an adequate sewerage system to serve the area since the
existing system was inadequate to handie all of the
projected growth of the area.

A revised sewerage master plan was developed entitled
"Supplement to the Sewerage Master Plan for the Kailua-
Kona Area," November 1969, which addressed the immediate
and future needs of the area. Because of the growth
potential, the study area limits encompassed the area
outside the Kailua-Kona Village. The study area was
divided in two sections: the Northern Zone and Southern
Zone. These sections encompass the areas which are now
the Kailua-Kona Northern Zone and Kailua-Kona Southern
Zone planning areas, respectively. This concept of zones
was based on the following considerations as excerpted
from the report.
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"]. The southern zZone is not anticipated to develop
in conjunction with, nor as rapidly as the
northern zone. Therefore, construction of new
sewers and supporting sewage facilities should
initially be concentrated in the northern zone.

2. An independent sewerage system for the southern
sone would eliminate the need to presently
design and oversize any jnitial facilities
constructed in the northern zone, to accommodate
flows anticipated from the southern zone in the
future. This would minimize jnitial capital
expenditures.

3. An independent sewerage system for the southern
zone would provide the flexibility to provide
for any changes in planning, zoning and development
in this relatively undeveloped region. Further,
the Keauhou area, Jjust south of this study
area, is also subject to jmmediate development.
A treatment facility located on the south end
of this study area could well include service
to these lands at Keauhou.

4, Two separate treatment facilities as recommended,
would reduce the required sizes of interceptor
cewers and the need for large capacity pumping
stations. Moreover, it would reduce the time
interval to convey sewage from its farthest

~ origin to a treatment facility, thus reducing
the chances of septicity and odors."

Based on the recommendations of this report, the existing
Kailua-Kona collection system and treatment plant was
expanded in 1972 to accomodate the projected flows from
the Kailua-Kona village limits.
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County Water Quality Management Plan

The "Water Quality Management Plan for the County of Hawaii'
was published by the State Department of Health and the
County of Hawaii in December 1980. It was prepared as a
County-wide water quality planning document, as prescribed
by Section 208 of the Federal Water Pollution Control Act
Amendments of 1972. This project was developed as a com-
ponent of the County Water Quality Management Plan.

Areawide Wastewater Management Plan

Subsequently, the 1972 Amendments to the Federal Water
Pollution Control Act (P.L. 92-500) were promuigated.
This Act appropriated an unprecedented amount of Federal
funds through a grants program for the construction of
wastewater treatment facilities. This Act set the basic
goals for water quality and mandated that (1) the discharge
of pollutants into the nation's navigable waters be
eliminated by 1985, and (2) "“fishable and swimmable"
waters be attained wherever possible by July 1, 1983. In
addition, the Act states that;

"It is the national policy that areawide waste treat-
ment management planning processes be developed and
implemented to assure adequate controi of sources of
pollutants in each State."

As the first step in complying with this Act, the County
of Hawaii developed a wastewater management plan for the
Kailua-Kona area entitled "Areawide Wastewater Management
Plan for North Kona," December 1976. The limits of the
study area were identical to the limits defined in the
1969 report and followed the same North and South Zone
concept. The report recommended separate sewerage
systems for each zone.

i
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The Clean Water Act (CWA) of 1977 (Public Law 92-217)
which amended Public Law 92-500 was signed into law in
late 1977. The CWA contained several significant changes
among which were (1) the requirement that exjsting plans
evaluate the use of innovative and wastewater reuse
alternatives, (2) the facility plan must address potential
recreation and open space opportunities of a proposed
treatment works, (3) the facility plan must evaluate the
reduction of energy requirements, (4) the eligibility

of small individual systems for Federal funding and (5) a
limited design period of 20 years (after construction is
completed.).

Because of these new requirements, the “"Areawide Wastewater
Management Plan for North Kona" was reevaluated and 2 -
revised wastewater management plan was developed entitled
“Sypplement to the Areawide Wastewater Management Plan

for North Kona." The most cost-effective system recommended
was a centralized collection system for both the Northern
and Southern Zones, with a centralized treatment facility
jocated in the Northern Zone for both the Northern and
southern Zone flows, with the effluent disposed by irrigation
or by ocean outfall. The areawide plan meets the intent of
the CWA. '

In conformance with the Areawide Plan, the Facility plan for the
proposed project developed a pian for a sewerage system for the
Northern Zone, with provisions for accommodating the flows pumped
into it from the collection system of the Southern Zone.

p. EXISTING WASTEWATER SYSTEMS

e o e re—————

j. Kailua-Kona Sewerage System _
The present Kailua-Kona sewerage system was constructed in the mid
1960's to serve the hotels, apartments, townhouses, commercial and

2-7

- A S S e B A 85 e = e e # 7 B R



jndustrial sources, and the more densely populated residential
areas in Kailua-Kona. The collection system consists of gravity
'1aterals and sewers, manholes, pumping stations and force mains.
Approximately 14,000 lineal feet of piping are in serviceable
condition, of which 12,500 Tineal feet are gravity flow sewers
ranging in stock pipe sizes of 6 to 20 inches. The remaining
1,500 1ineal feet are force mains. The collection system con-
figuration is shown in Figure 2-3.

The Kailua-Kona STP is operated and maintained by the County
of Hawaii. The design capacity of this treatment plant is 1.0
million gallons per day (mgd).

The Kailua-Kona STP (Figure 2-4) utilizes the Chicago Pump Co.
"Rapid Bloc" unit for secondary treatment. Salient features
jnclude a 20-inch influent pipe, 2 comminution channel and

grit chamber, the "Rapid Bloc" aeration and settling tanks, a
chiorine contact tank, an effluent polishing reservoir,

aerobic digestion tanks, and sludge drying beds. Supporting
facilities consist of a control building, an enclosing
protective chain link fence and pertinent operational utilities.
The effiuent is used intermittently to irrigate a County park
near the old Kona Airport. During non-irrigating periods, the
 effluent is stored in a holding pond with overfiow from the pond
disposed in an injection well. The dried sludge is utilized by
local farmers as fertilizer.

There are six sewage pumping units which are identified by
their location as: (1) the lift station at Hulihee Palace

(2) the ejector station at the Pier, (3) the pump station at
the intersection of Kuakini Highway and Palani Road, (4) the
pump station near the Kona Inn, the pump station at the Kona
Hilton Hotel, and the 1ift station off the Kuakini Highway
servicing the 1ight jndustrial area. The only operational
problem stems from 2 periodic excessive accumulation of grease
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in the wet wells. This is now broken up manually when required.
This grease accumulation is reportedly from the hotels' kitchens

and results from poor maintenance of the kitchens' grease
traps.

Unsewered Areas

Cesspools are the primary means of household waste disposal in
the unsewered areas within the village and elsewhere in the
planning area. The State of Hawaii, Department of Health
(1978) estimates there are nearly 1,200 cesspools in the
planning area. There has been no reported cesspool overflows
in the planning area. The Department of Health reports that
ther: have been only about 50 reported cesspool failures for
the entire island, indicating a very low cesspool failure rate.

" This is due to the porous lava rock in the area. This porosity
also permits the cesspool effluent to reach the groundwater and
eventually to move into the nearshore ocean waters.

E. GENERAL DESCRIPTION OF THE ACTION'S CHARACTERISTICS

1.

Subarea Evaluation

The planning area was subdivided into five subareas since each
subarea has unique features which are best evaluated indepen-

dently of each other. The subarea boundaries as shown in Figure

2-5 were influenced by the following considerations:
a., The land development plans of the large landowners.
b. The County of Hawaii's General Plan policy to centralize

urban growth in the Kailua-Kona Village and the General
Plan’s land use policies. -

c. The population projections and distribution in the planning

area.

d. The limitations of the existing wastewater facilities
serving Kailua-Kona. '

The description of each subarea is discussed below.
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Kailua-Kona Subarea

This subarea encompasses the major area of development within
the planning area. Portions of this subarea are already sewered
to accommodate the large commercial and resort developments
within the Kajlua Town area.

The County-operated Kailua Sewage Treatment Plant is located
in this subarea.

This subarea has land presently zoned resort, industrial,
commercial and single and multipie family residential uses.

Kealakehe Subarea

This subarea covers the central eastern half of the planning
area, includes the ahupuaas of Kealakehe and Keahuolu. The
land in this subarea s presently zoned for low density resi-
dential and agricultural uses. Lilioukalani Trust Estate
owns the ahupuaa of Keahuolu and the State of Hawaii owns
the Jower portion of the ahupuaa of Kealakehe.

Residential developments are concentrated aiong Mamalahoa

Highway and along Palani Road. The remainder of the area
is used for agriculture purposes.

The State of Hawaii has several high density housing projects

in this area for which dry sewers were instalied in anticipation
of a future sewerage system in the area. 'The Kealakehe Elemen~
tary School is also located in this subarea.

Kalaoa Subarea
This subarea includes the northern half of the planning
area above the Queen Kaahumanu Highway.

Although this subarea is zoned for agricultural use, almost

half of the area has developed into resiqential subdivisions.
Most of the residential subdivisions are concentrated west

2-10
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of Mamalahoa Highway. Presently, these lots are only
20-30 percent occupied. Cesspools are being used as the
means for wastewater disposal.

The State has set aside about 200 acres of land in the north-
west corner of this subarea for an agricultural park. These
lots will range from 5-15 acres in size.

Upper Keopu Subarea

This subarea is located at the south end of the planning area
above Ka“ua Town and south of Palani Road. Presently, the
land use are agriculturally oriented. Although some low
density .1d medium density land uses are designated

on the General Plan Land Use Allocation Map, urbanization

is not expected within the planning period time frame. Most
of the land in this subarea is privately owned.

Ke-ahole Airport - Honokohau Harbor Subarea

This subarea includes most of the undevelorad land between
the Queen Kaahumanu Highway and the coastline north of
Kailua-Kona. Most of the lands in this subarea is owned

'by the State of Hawaii. Located in this subarea are

Ke-ahole Airport, Honokohau Harbor, and th- proposed Ka-
Loko Hono-ko-hau National Cultural Park.

No residential subdivisions are anticipated to develop
within this subarea during the planning period. Therefore,
no population forecasts were done for this subarea.

A1l the land in this subarea is within the Special Manage-

ment Area and developments in this area must therefore comply
with the rules and regulations of the Hawaii Coastal Zone

Management Program.

2-1
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Subareas to be Sewered

The conventional wastewater collection system was considered as
the cost effective alternative for the Kealakehe and Kailua-Kona

subareas. This determination was based on the following con-
siderations:

a. Population densities are highest in these subareas and the
quantity of raw wastewater presently being discharged by
cesspools may be considered as a point source of poliution.

b. Proximity of unsewered sections of these subareas to the

existing Kailua-Kona system. The collection system can be
readily expanded into these unsewered areas.

c. The centralized system is much more reliable and cost

effective in achieving the desired water quality than the
other wastewater management alternatives.

d. The County General Plan Land Use Allocation Map indicates
urban type land uses in the areas proposed to be sewered.
The proposed action is compatible with these land uses.

The no immediate action (no project) alternative is recommended for
the remaining subareas of Upper Keopu, Kalaoa, and Ke-ahole Airport-
Honokohau Harbor. This determination to continue the present
wastewater disposal practices, i.e., cesspools, was based on the
low population density, land use (agricultural and conservation),
low projected wastewater flows and the excessive fiscal impacts
associated with the other treatment and disposal alternatives.

With the no immediate action alternative, water poliution control
measures for existing and new developments will continue to be
enforced under the existing State Department of Health Regulations.
Existing and new homes in these subareas will continue to use
cesspools or other private on-site wastewater systems.

2-12
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Features of the Proposed Action

The proposed action will involve expansion of the existing
kailua-Kona collection system to Sewer the recently

developed urbanized areas. The expansion will also accommodate
the entire Kailua-Kona Southern Zone wastewater flows. The
existing Kailua-Kona STP will be abandoned and a new treatment
facility will be constructed on State land adjacent to Honokohau
Harbor. Effluent will be disposed by land reclamation.

The essential features of the proposed project are shown in
Figure 2-6 and are described below:

a. MWastewater Collection System
The existing Kailua-Kona collection system has a capacity
of 1.0 mgd. Only large wastewater flow sources such as
hotels, restaurants, and shopping complexes are connected
to the system. Numerous detached dwellings and business
establishments within the village are not connected. All
of these wastewater sources will eventually be required
to connect to the system at which time the flow will reach
the system's capacity. However, the urban fringes of the
village have no collection system and cesspools are the
primary means of disposal. The existing collection system
does not have excess capacity to include ail of the existing
fiows from the urban fringe area;

The projected wastewater flow of 1.48 mgd for the Kailua-
Kona subarea for the year 2005 is greater than the capacity
of the present collection system. With the introduction

of the Southern Zone flows, the existing collection

system will be very inadequate. Introducing the Southern
Zone and the urban fringe flows t0 the existing collection
system would require major changes in existing gravity
sewer sizes and larger pump stations. Therefore, it is
recormended that a separate jnterceptor sewer system for
the Southern Zone flows and branch sewers for the unsewered
tributary areas of Kailua-Kona be provided.

2-13
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The collection system proposed for the subarea consists
of two subsystems: the existing collection system and a
new interceptor sewer along Kuakini Highway. The existing
collection system will be expanded to sewer the Lonc Kona
Subdivision. Flows from this subdivision had been planned
and provided for during the design of the system.

The new interceptor sewer will originate at the boundary
between the Northern and Southern Zones where the Southern
Zone flow is introduced. This interceptor sewer will

sewer the remaining unsewered tributary areas of Kailua-
Kona. Because of the topography, gravity flow is provided
along Kuakini Highway to the old Kona Airport. A sewage
pump station is required at the northern end of the
abandoned runway for transmission of the wastewater to

the new treatment plant site.

With the abandonment of the Kailua-Kona STP, the flows
from the existing system can be diverted to the new
Kuakini Highway interceptor sewer as follows:

(1) Connect the influent line of the sewage pump station
at the Palani Road-Kuakini Highway intersection to
the new jnterceptor. This pump station can be abandoned.

(2) Connect the influent 1ine for the sewage pump station
serving the industrial lots subdivision to the new
interceptor sewer and abandon the pump station.

(3) Install a gravity line from the influent junction
box at Kailua-Kona STP to a nearby trunk sewer.

The Kealakehe subarea flows will be carried by a new 12-inch
Palani Road interceptor which will follow the existing'Palani
Road alignment down to a connection with the proposed Kuakini
Highway dinterceptor.

2-14
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Wastewater Treatment

The existing Kailua-Kona Sewage Treatment Plant will be aban-
doned and a new treatment facility (Figure 2-7) with a design
capacity of 2.8 mgd will be constructed near Honokohau Harbor.
The State Department of Land and Natural Resources has

already committed 25 acres of land at Kealakehe for the treat-
ment facility and has been requested to expand the site to
the required 30 acres. However, the specific Tocation of the
committed lands has not been finalized.

The most cost effective treatment process is aerated lagoons
because of its low operation and maintenance costs. The lagoons
will achieve secondary treatment using the complete mix aerobic
system. Solids will settle to the bottom of the lagoon and

will not require disposal.

Effluent Disposal

It is recognized by the Federal, State and County agencies that
disposal by land reclamation is the preferred method of effluent
disposal. However, there is no significant immediate applica-
tion for land reclamation of the planned flow of 2.8 mgd

at this time in the Kealakehe area. The planned disposal of the
treated effluent by deep ocean outfall offers an immediate,
simple and =ffective means of disposal. This outfall will be
designed with a forebay at the treatment plant which will permit
diversion of treated effiuent to land reclamation opportunities
as they develop at nearby golf courses and other recreational
areas such as parks.

The ground elevations at the treatment plant will permit gravity
flow in the outfall, thereby eliminating the requirement for a
pumping station. The buried 30-inch pipe will be placed in the
natural corridor leading from the treatment plant site and

through the lava fields to the buried shoreline junction hox.
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The ocean portion c- the 30-inch ou*Fa]] will be a ductile iron
pipe buried in a trench near the shore to protact it from wave
attack. It will descend to an ocean depth of approximately 500

will terminate in a diffuser designed to attain the desired

Appendix A, "Effluent Disposal Alternatives discusses the
three disposal alternatives of irrigation (land reclamation),
injection wells and ocean outfalls. 1In particular, it
describes the flow of injection wel} effluent to the nearshore
waters. This Characteristic would negate the use of injection

Appendix B, “Disposal by QOcean Outfall," provides additional
Tnformation on the preliminary outfal) investigation completed
in the Planning area and on outfall Planning considerations.

Arrangements for Implementation

a. Institutional Res onsibilities
The County of Hawaii is responsible for implementing the
proposed project. The Department of Public Works is
the agency authorized to implement each phase of the
Project to completion. The Department of Public Works
s required to pPrepare the project construction plans
and specifications, arrange for the necessary funding,
arrange for construction, conduct project inspections,
obtain alj necessary permits and clearances, operate and
maintain the facilities, and collect sewer user charges,

The project will be funded under the U. S. EPA Con-
struction Grants Program. Under this pragram, the
total costs of the project are shared Jointly by the
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Federal (75 percent), County (15 percent), and State

(10 percent). The Department of Heaith is the State
agency responsible for administering the Construction
Grants Program. The Department of Health is responsible
for determining the amount and timing of Federal
assistance to each County for which treatment works is
needed.

Under the program, sewer collection systems are eligible
for Federal assistance but have very low priority. If
Federal funding is not available, the Improvement District
mechanism will be implemented whereby the affected
property owners will be assessed for their share of

the cost of the Improvement District Collector Sewers.

Operation and maintenance programs for these new facilities
will be funded by sewer user charges. The County's
Ordinance 61 established the sewer user charge program and
set the monthly service charge for each category of users.

Implementation Steps

The construction of Federally assisted wastewater facilities
is accomplished in three steps:

Step 1: Facilities Plan (and Environmental Impact
Statement).

Step 2: Preparation of construction drawings and
specifications.

Step 3: Construction of the facflities.

The Step 1 Facilities Plan has been completed. The schedule
for implementing the last two steps of the project is shown
in Table 2-1.

Project Costs

The total construction cost of the project includes the capital
construction costs and the non-construction costs. The non-
construction costs include the Step 2 cost of preparing the
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TABLE 2-1

PROJECT IMPLEMENTATI 2 SCHEDULE

BY PRIORITY

Step 2 Plans and Soecifications

la. Kuakini Highway Interceptor Sewer
b. Sewage Pump Station and Force Main
C. Sewage Treatment Plant

d. Ocean Outfal} System

2. Palani Road Interceptor Sewer

3. Improvement District Co]lector Sewers

Step 3 - Construction

Phase 71 - Wastewater Treatment Plant (Phase 1)

Phase 23 - Sewage Pump Station and Force Main
Phase 2b - Kuakini Interceptor Sewer

Phase 3 - QOcean Outfall System:
Phase 4 - Palani Road Interceptor Sewer

Phase 5 - Improvement Distfict Collector Sewers

Phase 6 - Wastewater Treatment Plant (Phase 11)
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plans and specifications of the proposed project and the
additional expenses incurred as part of the Step 3 construction
phase. Step 3 non-construction expenses include the cost of
obtaining the necessary land and easements for the project,
inspection costs, services of the Architect/Engineer, legal

and administrative costs and interest costs during construction.

Under the Federal Construction Grants Program, certain costs

are not eligible for Federal funding. For example, the specific
costs of obtaining the land required for a sewage pump station,
treatment facility, or sewer line are not eligible for Federal
funding. These ineligible costs are shared by the property
owner and the County.

The construction of the collector sewers is implemented through
the County Improvement District (I.D.) reguiations. The costs
of the I.D. project are shared by the individual Tandowners within
the I.D. and the County. The landowners are assessed at a rate
of $Q0.08 cants per square foot for residential zoned property,
$0.10 cents per square foot for commercial/industrial zoned pro-
perty and $0.12 cents per square foot for hotel/apartment/resort
property. The I.D. project costs are limited to the street

sewer system and the sewage 1ift stations. The costs of back-
fi11ing cesspools and connecting the house laterals to the street
sewers are borne by the individual landowners.

Under the Construction Grants Program, the construction costs

of the transmission system for conveying the collected wastewater
to the treatment facility is eligible for Federal funding. The
eligible components are the interceptor sewers, sewage pumping
stations and force mains.

The costs of operations, maintenance, and replacement of the treat-
ment facilities are borne by the users of these facilities. The
County has adopted a sewer user charge system whereby property
owners are assessed costs to pay for these continuing expenses.
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The total construction costs and the proportionate shares for the
property owner, and County, State, and Federal governments are
shown in Table 2-2. Anticipated sewer improvement district costs

. to property owners are detailed in Table 2-3.
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Residential

Commercial/Industrial

Hotel/Apt./Resort

TABLE 2-3

SEWER IMPROVEMENT DISTRICT FINANCING
COSTS TO PROPERTY OWNERS

Capital
Cost

§/5g.Ft.
$ 0.08

$ 0.10
$ 0.12

Monthly
User Hook-Up
Charge Charge

50% of Water Bill $1500-3000
w/$5.00 Maximum

50% of Water Bill $1500-3000
50% of W ter Bill $1500-3000

Cesspool
Backfill

Charge
$300-3500

$300-$500
$300-$500

5,000 Sq. Ft. Lot - Apartment
Initial Costs

A. Capital Cost =

B. Hook-Up =
C. Cesspool Backfill =

Monthly Costs

50% of_Hater Bill

EXAMPLE

$ 600

2,000

400
$3,000

2-22
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SECTION 3
DESCRIPTION OF THE EXISTING ENVIRONMENT

The existing physical, economic and social environments in the
planning area are described in this Section. These conditions were
considered when analyzing the alternatives and determining the impacts
of the proposed action.

A.  PHYSICAL ENVIRONMENT

1.

Climate

The climate in the Kona District is generally warm and semi-
tropical. It is characteristic of the leeward coastal regions
of the major islands in the Hawaiian Island chain. Seasaonal
changes are mild and fairly uniform, except for infrequent
convective storms (known as “"kona storms”) during the winter
months.

The average temperatufe varies between 70° and 76°F with a
maximum of 89°F for the summer period May through September
and a minimum of 54°F for the winter period October through
April. The range of daily temperature change is 10° to 18°F.

The annual rainfall varies from 20 inches in the coastal

region to 100 inches on the upper stopes of Hualalai Mountain
in the North Kona Oistrict (Figure 3-1). The average annual
rainfall at the abandoned Kona Airport was 24 inches for the
period 1949 through 1972. More than 50. percent of the rainfall

usually occurs during the S-month period, May through September.

Mountain masses intercept tradewinds and effect a minimal
orographic rainfall. However, the temperature differences
between land and offshore waters during warm summer days
generate a moderate onshore seabreeze with resultant showers
of intensity higher than that of other general leeward areas.
Rainfall data are shown in Table 3-1.

Northeasterly tradewinds with an average velocity of 15 mph
generally prevail in the Hawaiian Islands. Along the Kona

3-1
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SOURCE:

"AN INVENTORY OF BASIC WATER RESOURCES
DATA: ISLAND OF MHAWAIL, REPORT R3%, DLNR.

KAILUA -KONA SEWERAGE SYSTEM
PHASE IV (NORTHERN ZONE)

. - - FIGURE 3-1
—_— "MEAN ANNUAL
DISTRIBUTION OF RAINFALL

COUNTY OF HAWAII
DEPARTMENT OF PUBLIC WORKS
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coast, however, winds are predominantly from the southwesterly
quadrant due to the influence on the northeasterly trades
by the adjacent land masses of Mauna Loa, Mauna Kea and
Hualalai. Westerly, southerly or onshore winds occur about
38 percent of the time at an average velocity of 13 miles
per hour. During kona or southerly storms which occur on an
average of 2 or 3 times a year, winds are frequently gusty
with velocities as high as 30 to 40 mph. Hurricanes, with
wind velocities of 75 mph and higher, are infrequent but have
touched or approached the island 4 times during the past 25
years. Tropical storms, however, occur on a frequency of
twice yearly. Based on historical records, 9 major storms
including 2 hurricanes have occurred during the 15-year period
of record, 1947 through 1961. Wind data as observed by the U.S.
Hydrographic office are depicted by a wind diagram shown on
Figure 3-2.

Water Resources

Water for the Kona area is obtained from deep groundwater
sources and rain caught on roofs and stored in tanks. Before
the Department of Water Supply, County of Hawaii, developed
the groundwater sources, rain catchment was the major source
of the domestic water supply. This method is still used in
areas not serviced by the County system.

The present County water system includes a network of pressure
lines, pumping stations, and storage tanks. Figure 3-3 shows

the existing water distribution system for the planning area.

The major sources of municipal water are the wells at Kahaluy
and Keei which tap the basal lens. These wells are located 4 and
13 miles, respectively, south of the planning area.

Basal groundwater in Kona generally occurs near sea level.
Recharge of the fresh water lens is moderate to large in the’
rainy zones on the slopes of Mauna Loa. Aerial infrared

images along the shore {indicate that a considerable groundwater

3-3
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flow occurs at sea level (Fischer, et al, 1966). Exploratory
wells near shore Produce water with a chloride content in
excess of 1,000 ppm. (DLNR, 1970). Two hundred fifty (250)
parts per million (ppm) is the standard set by the United
States Public Health Service for human consumption,

Further inshore, the chloride content decreases, The wells at
Kahaluu, which are located about 1.5 mileg from shore have low
chloride readings of lesg than 20 ppm, The level of the water

table at the Kahaluu wells s approximately +4.0 feet, mean sea
level (ms1).

Geology and Soils

The Hawaifan Islands are volcanic in origin. The Islands were
built up on the sea floor by a continuing series of volcanic
eruptions, Wave erosion and weathering later transformed the
volcanic dome into a Jagged range of mountains, sea cliffs,

and valleys, Geologfcally,‘the IsTand of Hawaij is the youngest
of thRe eight major islands in the archipelago. A simplified
geologic map of the Island of Hawaii 1s shown in Figure 3-4.

The p]annfng area is located in lands formed by prehistoric
lava flows from Hualalai Volcano. The volcano symnit stands

Sefsmic_activity is fairly 6annon in the Kona area. These
quakes, houefer, are small and do little or no damage. In
1951, however, a very large earthquake originating on the
Kealakekua Fault, about 12 miles south of Kailua-Kona, caused
damage in the Kailua area.
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The planning area is comprised of strata of highly permeabie
aa (rough, clinkery and fragmented) and pahoehoe (smoot- and
ropey surface) lava flows. The volcanic lava is too re.ent
for appreciablie soil formation. Soil suitable for agri-
culture within the planning area j5 minimal and is located on
the higher slopes. Most of the planning area is overlain by
lava wastes or very poor soil. Neither erosion nor deposition
has significantly affected the top area which has an irregular
surface veneer of lava rock which may or may not be stightly
decomposed, interspersed with irregular-shaped pockets of ash
deposits. The solid to medium dense basaltic rock deposits
are irregular in thickness and are separated by thin contact
sones of oxidized fragmented rock. The lava flows are layered
from 2 to 17 feet in thickness. In the thicker flows, the
degree of vesiculation in the uppermost crust is 20 to 35
percent, decreasing to 2 to 5 percent with a minimum amount of
jointing. The closely fractured basalt ranges in size from 50
to 100 pounds.

Coastal Water Quality
Table 3-2 indicates the water quality standards (dry criteria)

for Kona coastal waters. The State Standards that apply

to the developed Kailua coastal area are the Class AA generally
ndry? criteria. The 208 wastewater management plan determined
that Kailua Harbor proper is a generally “wet" embayment and

some coastal sectors north of the harbor are seasonally "wet."
However, the "dry" criteria are more relevant to the developed
areas of the Northern and Southern Zones of North Kona. A prelim-
inary oceanographic study of the offshore coastal waters was con-
ducted in 1973 to analyze the circulation and the existing water
quality and to reconnoiter the ocean bottom. These investigations
were conducted in the coastal waters classified as Class AA and
Class A. The results were presented in the preliminary report entitled
Master Plan for the Kailua-Kona Sewerage System, Phase IV
(Northern Zone), May 1974. Figure 3-5 indicates the location

of the water quality sampling stations. The data are presented
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TABLE 3-2 .
— —_———
} : WATER QUALITY STANDARDS FOR KONA COASTAL WATERS
'.-—-1 (DRY CRITERIA)
— Not to exceed
O Geometric mean the given value
not to exceed nmora than 10% " Mot to exceed
rT Parameter the eiven value of the tine the given value
! Total Kjeldahl ©110.00 ' 180.00 250.00
Mitrogen (ug H/1) T
™ ' : .
.| Anmonia Nitrogen 2.00 5.00 9.00 -
. (ug Nﬂé-ﬂll) ' '
o Nitrate + litrite 3.50 10.00° 20.00
= ¥itrogen (ug_(NO3
- +N02)-’."/ 1) .
;j Orthophosphate 5.00 9,00 - 13.00
Phosphorus '
- (ug PO,-P/1)
- _Total Phosphortus 16.00 30. 00 45.00
(ug P/1)
:]' Light Extinection 0.10 ) 0. 30 : 0.55
: Coefficient (X units) ‘ .
z] Chloroplhiyil=-a 0.15 0.50 1.00
(uz/1)
'.]  Turbidity (Uephelo- 0.20 . 0450 1.00
: metric Turbidity
. Units) '
. Non-filterable 10, 000. 00 15,000, 00 20,000.00 .
- Res kdue {ug/l)
—
o pll Units shall not deviate more than 0.5 units from a value of 3.1.
- Dissolved Ozyszen = Mot less taan 75% saturation.
™
i
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\ jn Table 3-3. In summary, the measurements for nutrients varied
with location and no definitive description of the general
-i nutrient structure could be determined.

~ The State Department of Health routinely monitors the shore-
—l 1ine water quality of the island. The Department had 5 fixed
monitoring stations in the planning area until 1978, to

P gather data on the ambient levels of the yarious parameters in
the State Water Quality standards. The data obtained from the
TE state Department of Health is shown in Table 3-4. The data
cover the period 1973 to 1977 and measurements were taken for
7 the water quality parameters in the State Water Quality

- gtandards that were in effect at that time. Several parameters
jn the present Standards were not in effect at the time the
data was collected.

" M(WWC"}’.MW!-

The above water quality data is limited put does indicate that
the water quality for the area does not meet State Standards.
~ In general, the water quatity in the Northern Zone is similar
- to that jdentified in the Southern Zone where more recent
(1978) water quality surveys have been conducted and excessive

;] levels of nutrients jdentified. The data indicates that

_ cesspool and injection well pollutants are entering these

Ll : Class AA waters in both the Northern and Southern Zones which,
by definition, must “remain in their natural pristine state as

T} nearly 2s possible with an absolute minimum of pollution or

alteration of water quality from any human-caused source oOr
" actions." The obvious sources are the many cesspools and

7
- jnjection wells that now dispose effluents to the groundwater
— and which ultimately move to the shoreline waters.
4
8. Historical and Archaeological Sites
F] Concerned residents, governmental agencies and private developers
- are participating to preserve, protect and restore jtems of
™ historical significance relating to early Hawaiian history.
™
!
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The Department of Land and Natural Resources of the State of

Hawaii has conducted State-wide surveys of known historical sites.

These archaeological surveys have uncovered many artifacts of
significance that portray the existence of early inhabitants.
Numerous tempies, home sTtes, refuge caves, petroglyphs and other
artifacts have been uncovered,

Before 1800 the Kona coastline was the site of well populated
fishing villages. An elaborate agricultural field system

above the present village of Kaflua made it possible to support
an estimated population of 13,000 people. This field system
fo-med a patterned network of elongated rectangles covering an
area of 3 miles wide and 18 miles tong. Orientation of the
fields were designed to make maximum use of the available
sunlight and exposure to periodic rain showers. King Kamehameha
I, the ruler who brought the islands under one rule, made his
residences at Kailua, Kealakekua, and Honaunau. He also kept
his reserves of dried fish in coral block store houses at
Kiholo. Traditionally, Kona has been a place of rafuge,
attracting the rebellious, the individualist, the escapist,

and the seeker of freedom. A now famous ancient Hawaiian site,
called the City of Refuge, is on the shoreline approximately 14
miles south of Kailua-Kona village. -

By 1831 the population of North Kona had declined to 6,600
people. This was due to the introduction of western diseases,
the passing of the sandalwood trade and the subsequent decline
of the whaling industry. By 1890 the population of North Kona

had declined to only 1,800 people.

A map showing the locations of known historical sites in the
planning area is presented in Figure 3-6. A 1ist of the
significant historical sites is given by reference numbers in

Table 3-5.

3-10
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Hawaii Register
of Historical
Places No.

10:27:3846

10:27:1898
10:27:2251
10:27:1907
10:27:2252
10:27:1895
10:27:2263

10:27:1908
10:27:2256
10:27:2257

10:27:2262 .

10:27:2273

10:27:2260
10:27:2269
10:27:1906
10:27:2271
10:27:1920
10:27:1910
10:27:1916
10:27:2258
10:27:4163
10:27:1897
10:27:2261

. 10:27:1896

10:27:2246
10:27:2250

10:27:4138

10:27:2002
10:27:2253
10:27:2254
10:27:2255
10:27:2259
10:27:7002

10:27:2001
10:27:2000
10:27:1900
10:27:2272

10:27:2264
10:27:262

I

TABLE 3-5

REGISTERED HISTORICAL SITES LOCATED

IN THE PLANNING AREA

Site Name
'Ai‘Opio Pond

Alaula Bay Compex

Burial at Honomahu

Burial & Habitation

Burial Platform

Cave Shelters

Concrete & Stone Salt
Pans

Enclosure

Enclosure

Enclosure .

Enclosures

Enclosure/Clearing/Wall/
Cairns

Enclosure/Papamu/Petroglyph

Enclosure with Platform

Habitation

Habitation & Burial Complex

Habitation Cluster

Habitation Complex

Habitation Complex

Habitation Complex

Habitation Complex

Habitation Site

Habitation Site

Hale 0 Kane Heiau

Heiau

Holua & Burials

Honokohau Settlement

House & Burials

House Enclosure & Platform
House Platform

House Platform

House Platform _
Kamakahonu

Lanihau Papamu
Lanihau Petroglyphs
Maliu Habitations
Massive Cairns & Pool

Massive Platform
Qoma Refuge Caves

3-1

A ket

Remarks

Recommended to Hational
Register

Recommended to National
Register

Recommended to National
Register

Placement in Hational
Register

. Placement in National

Register

Recommended to National
Register
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Hawaii Register
of Historical
Places MNo.

10:27:4165
10:27:2248
10:27:2249
10:27:2267

10:27:2268
10:27:2274
10:27:1905
10:27:2247
10:27:1901
10:27:1917
10:27:1902
10:27:1909
10:27:1918
10:27:7002

10:27:4138

10:28: 2005
10:28:2004
10:28:7001

10:28:2017
10:28:1736
10:28:7231

TABLE 3-5 (Continued)

Site Name

Ooma II Compiex
Petroglyphs
Petroglyphs
Petroglyphs

Platform

Platform

Platform & Enclosure

Possible Burial

Puoina Heiau

Shetter & Pen

Temporary Habitations

Hawaiwaa Platforms

Wawaloli Habitation

Kamakahonu, Kamehameha
Residence

Honokohau Settlement
(Use Study Boundaries)

Auhaukeae Platform

Honuaula Platform

Hulihee Palace

Kahului Complex

Keopu Platform
Mokuaikaua Church

3-12

Remarks

Recommended to National
Register

Placement in National
Register
Placement in National
Register

Placement in National
Register

Recommended to National
Register
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Flora and Fauna

Soil cover, land use and rainfall distribution are the factors
which dictate the type of vegetation in the planning area. The
vegetation in the arid lava lowlands generally consist of
kiawe, Tantana, hale koa shrubs, and pasture grasses. The
wetter upper slopes are mixed, open forests. Native forest
trees include Sandalwood, Koa and Ohia.

The native birds observed in the general Kona area include the
Hawaiian Hawk, Hawaiian Coot, Hawaiian Stilt, Hawaiian Short-Eared
Owl, Black-Crowned Night Heron, Pintail Duck, Shoveler, and
American Wildgeon. The coot, stilt, and owl species are considered
to be endangered. These species (except for owl outside Oahu)

are listed as endangered on the Federal and State lists of
endangered species. Species that were introduced to the Hawaiian
Islands from other geographic Tocations include shore and water
birds 1ike the sandpiper and sanderling, game birds 1ike the chukas
and pheasant, and song birds Tike the mynah and cardinal.

Feral goats, pigs, sheep and donkeys are found in the upper
slopes of the planning area. The mongoose, rat, and mouse can

be observed in the Tower areas.

A flora and fauna survey of the vicinity of the proposed treatment

plant site at Kealakehe was conducted in 1979 by the Division of Fish
and Game, State Department of Land and Natural Resources. No endangered
plants or birds were recorded. The survey included the comment that

the Hawaiian goose, Hawaiian hawk and Hawaiian bat (all endangered)
"...may be animals of passage over the site, however..."

The primary shrubs in the area are:

Kiawe, Algaroba - Prosopis sp.
Koa haole - Leucaena glauca

There is a scattering of:
Christmas berry trees - Schinus terebinthifolius

None trees - [\ Norinda citrifolia

Klu - " Acacia farnesiana

The primary grass in the area is:

Fountain grass - Pennisetum setaceum
3-13




Coastal Zone Management Program

In response to public pressures and because of the importance

of the coastal areas of the United States, Congress passed the
Coastal Zone Management Act (PL 92-583) which was signed into law

on October 27, 1972. This act was amended on July 26, 1976 by

PL 94-370 which affirmed national interest in the effective pro-
tection and development of the coastal zone, by providing assistance
and encouragement to coastal states to develop and -implement rational
programs for managing their coastal zones.

Guidelines and requirements for State program development and
approval are contained in 15 CFR Part 923, as revised and published
March 1, 1978 in the Federal Register. A summary of the requirements
for program approval are that the State develop a management program
that:

"(1) Identifies and evaluates those coastal resources recognized
in the Act that require management or protection by the State;

(2) Reexamines existing policies or develops new policies to
manage these resources. These policies must be specific,
comprehensive and enforceable, and must provide an adequate
degree of predictability as to how coastal resources will be

managed;

(3) Determines specific uses and special geographic areas that
are to be subject to the management program, based on the

nature of identified coastal concerns. The basis for manage-

ment uses (or their impacts) and areas should be based on

resource capability and suitability analyses, socio-economic

considerations and public preferences;

(4) Identifies the inland and seaward areas subject to the
managemgnt program;

(5) Provides for the consideration of the national interest
in the planning for an siting of facilities that meset
more than local reguirements; and

(6) Includes sufficient legal authorities and organizational
arrangements to implement the program and to insure con-
formance to it." _

The legislature enacted the Hawaii Coastal Zone Management Act
in 1977 (Act 188, SLH 1977) which established the basic State

3-14
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policy to guide State agencies and County govermments in all
actions affecting the State's coastal zone. This Act establishes
objectives and policies for:

"1} Provision of recreational opportunities;
2 Protection and restoration of historic resources;
3) Improvement of scenic and open space areas;
4; Protection of coastal ecosystems;
Provision for coastal-dependent economic uses;
6; Reduction of coasta] hazards; and
Improvement of the review Process involving development
activities, including permit coordination and
opportunities for public participation."

The boundaries of the Special Management Areas (SMA) were estab-
lished under the Shoreline Protection Act of 1975. The current
SMA's include lands extending not less than 100 yards inland from
the upper wash of the waves and the surrounding area extending

100 yards from the body of any surface water subject to salinity
intrusion or tidal influences. The Special Management Area

for the planning area is shown in Figure 3-6. The proposed project
is believed to be in compliance with the SMA regulations and

will be reviewed for compliance before construction.

Developments in the SMA are subject to the following gquide-
lines established by the County of Hawais Planning Commission:

"A. A1l development in the special management area shall
be subject to reasonable terms and conditions set by
the Authority:

1.  Adequate access, by dedication or other means, to
publicly owned or used beaches, recreation areas,
and natural reserves is provided to the extent con-
sistent with sound conservation principles;

2. Adequate and properly located public recreation areas
and wildlife preserves are reserved;

3. Provisions are made for solid and Tiquid waste treat-
ment, disposition, and management which will mini-
mize adverse effects upon special management area
resources; and

4. Alterations to existing land forms and vegetation
except crops, and construction of structures shall
cause minimum adverse effect to water resources and
scenic and recreational amenities and minimum danger
of floods, landslides, erosion, siltation, or
failure in the event of earthquake. .

3-15




B. No development shall be approved unless the Authority has
first found that:

1.

2.

The development will not have any substantial,
adverse environmental or ecological effect except
as such adverse effect is clearly outweighed by
public health, safety, and welfare. Such adverse
effect shall include, but not be Timited to, the
potential cumulative impact of individual develop-
ments, each one of which taken in itself might not
have a substantial adverse effect and the elimina-
tion of planning options; and

The development is consistent with the findings and
policies set forth in Rule 9.1.2 and 9.3.

C. The Authority shall seek to minimize, where reasonable:

1.

2.

3.

4.

Dredging, filling or otherwise altering any bay,
estuary, salt marsh, river mouth, slough, or lagoon.

Any development which would reduce the size of any
beach or other area usable for public recreation.

Any development which would reduce or impose restric-
tions upon public access to tidal and submerged
Tands, beaches, portions of rivers and streams within
the special management area and the mean high tide
line where there is no beach.

Any development which would substantially interfere
with or detract from the line of sight toward the
sea from the state highway nearest the coast.

Any development which would adversely affect water
quality, existing areas of open water free of visible
structure, existing and potential of fisheries and
fishing grounds, wildlife habitats, estuarine sanc-
t:a;ies,"potentiai for existing agricultural uses

of land.

Tsunami Zone

The tsunami flooding 1imits for the planning area are indicated
in Figure '3-7, These limits.were defined by the U. 5. Army
Corps of Engineers for the National Flood Insurance Program.
These flood 1imits are for a 100-year tsunami.

3-16
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B.  SOCIAL ENVIRONMENT

1.

Lifestyle and Character of the Area

Kona is generally recognized for its natural physical beauty,
climate, and cultural traditions. The term "the Kona way of
1ife" refiects the tranquil, rural atmosphere of the area.
Any man-made action must be sensitive to this unique setting.
The primary objective is to improve the health and economic
well being of the community while preserving and maintaining
this unique social climate. '

The 1970 census statistics indicate that the emergence of
tourism, changes in the population characteristics and income
levels, and the high cost of housing are exerting economic
oressures which threaten this isolated lifestyle. '

The 1970 population census revealed the following trends which
give an indication of the changing character of the community:

a. The number and percentage of children under 15 has been
decreasing.

b. The number and percentage of elderly has been increasing.

c. A major decline in the agricultural work force in the agri-
culture-oriented areas adjacent to the planning area because
of unstable market prices, rising production costs and better
job opportunities.

d. The influx of young transients with the hope of "living

off the land" but who eventually land on the welfare rolls.

e. An increase in the number of families in the low income
group and their dependence on welfare.

These changes indicate that the isolated 1ifestyle of the
community is gradually yielding to the pressures of urbanization.

3-17
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2.

pDemographic Data

d.

Current Population
The 1970 census population for the County of Hawaii was
63,468 of which 4,832 resided within the political district

" of North Kona. The County of Hawaii disaggregated the North

Kona census population by facility planning areas and esti-
mated that the 1970 resident population for the planning
area was 2,250.

The preliminary U. S. Census data for the County of Hawaii
estimated the resident population for the County as of
April 1, 1980 at 92,206 of which 13,898 resided in the
political district of North Kona. No estimate was given
for the planning area.

Resident Population and Daily Visitor Projections

The Department of Public Works, County of Hawaii, has
adopted the Hawaii Water Resources Regional Study "E-2"
population projection for the Kailua-Kona area. Until
recently, the "E-2" population projections served as the
basis for all wastewater facility planning in the State

of Hawaii. Subsequently, a new economic and population
projection called the Series "II-F" Projection was developed
which is consistent with the State's current policy of

slow and controlled growth. The "11-F" population projections
are Tower than the "E-2" projections but the change is
jnsignificant for the Island of Hawaii. A1l current
wastewater facility planning in the State is required to
conform with the n11-F" projections as a matter of policy.
However, the County of Hawaii elected to retain the ng-2"
projections for their facility planning since the costs
that would be incurred in the conversion would be expensive

and unjustified.
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The "E-2" projection can be approximated by the equation:

F=p(+1)"

-n
u

where the projected population at the end of the

time period

P = the population at the beginning of the time
period

i = the rate of increase

n = time period in years

The population growth rate (i) projected by the County of
Hawaii is 4.5 percent for the period 1970-1990 and 4.0
percent after 1990. The resident population projections
based on the estimated 1970.census population of 2,250
for the planning area are tabulated in Table 3-6. It is
beljeved that the 1980 census has confirmed there projections
for the planning area. The entire North Kona District is
experiencing a rapid growth in resident population. The
1980 census indicated a District total of 13,898 which is
a 187.7 percent increase over 1970--the largest increase
recorded in the State. More detailed 1980 census data was
not availabhe for inclusion herein.

The daily visitor projections for the planning period
were based on hotel room projections for the planning
area prepared by the County of Hawaii. Daily visitor
projections were developed using an average hotel room
occupancy rate of 1.8 persons per room per day. The
estimated daily visitor projections are tabulated in
Table 3-6.

Public Facilities

Public services are provided by the County, State and Federal
governments. The County .provides such services as fire pro-
tection, law enforcement, sanitation, recreation and trans-
portation, while the State provides schools, libraries, and
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TABLE 3-6

~ESIDENT POPULATION AND DAILY VISITOR PROJECTIONS

FOR THE PLANNING AREA

Resident
Year Population
1970 2,250%
1972 2,490 (estimated)
1977 3,080 (estimated)
1980 3,500
1985 4,400
19880. 5,500
1995 6,700
2000 8,150
2005 - 9,900
2035 32,020

*1970 U.AS. Census Population -
3-20

Daily
Visitor

[

1,890 (estimated)

2,300 (estimated)}

)

2,870 (estimated)

3,100
3,470
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health facilities. The Federal government provides postal
services and the services of the weather station at Ke-ahole
Airport.

4. Recreational Areas

There are several County parks serving North Kona and located
within the planning area in Kailua. Hale Halawai serves as a
meeting place for the community and also provides a picnic
area and rest stop. The Kailua Playground public park is used
for tennis and basketball. County facilities at the State's
Kailua (Airport) Park include baseball and tennis facilities.
There are four additional County parks within the North Kona
District. They are Hillcrest Park, Holualoa Community Center,
Higashihara Park and Pahoehoe Beach Park.

There are three small boat facilities in North Kona. Both Kailua
Bay and Honokohau H;rbor are within the planning area and
Keauhou Bay is located just south of the planning area.

C. ECONOMIC ENVIRONMENT

1. Major Employment Activities

a.

Basic Industries

The basic industries in Kona are tourism, agricuiture,

and construction. Recent developments have changed the
land use and employment patterns in Kona. Until recently,
agriculture was the predominant industry in Kona. But
rising costs, depressed market prices, and more attractive
opportunities in other job markets have resulted in a
gradual decline in agriculture. The 1960 census indicated
that 58 percent of the Kona work force was employed in
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agriculture but by 1975 this figure has drastically
declined to 6.2 percent.

Agriculture was never a major industry in the planning

area because of the scarcity of suitable soil. Much of

the land remained undeveloped but the recent realization

of Kona's potential for land development and tourism have
resulted in a rapid expansion of the visitor and construction
industry. The recent growth in hotels, condominiums, and
subdivisions is evidence of this expansion. Today,

tourism and tourist support related activity form the
largest industry in Kona, especially in the planning

area.

Commercial and Retail Activity

Until the early 1960's, the majority of retail activity
in Kona were along the Belt Road or Mamalahoa Highway and
largely conducted in family type general stores. At that
time, the twenty-five (25) commercial establishments in
Kailua accounted for about haif of the total retail

activity in Kona.

The old pattern is now radically changing. The shift is
toward the centralized shopping center. These new shopping
centers are being used by both shopkeepers and office
users, and are aimed to cater to- both visitors and to

local residents. The major center of retail and commer-
cial activity is located in Kailua Town. The general

~ types of retail activity include food stores, general

stores, apparel, furniture, hardware, éating and drinking
establishments and service stations. Office type activify
includes banking, real estate, finance, insurance, legal

and accounting.

3-22

]

—

)

1

1

R

1



I d sl b =

.

(N R U TR VU i S

(-

2.

ek e e 1t e e e 1t o & A o T T T T TR

c. Resort Activity
The two major resort areas in Kona are Keauhou Bay and
Kailua with the latter located in the planning area. The
visitor industry is the most important contributor to the
economic well being of the Kailua community. The average
occupancy rate of the hotels in Kona has gradually declined
from a peak of 81 percent in 1967 to a 1980 (9-month average)
rate of approximately 59 percent. This decline can be
contributed to the large increase in the number of hotel
rooms and visitor oriented condominiums and apartments
which cater to the tourist.

Economic Forecast

The latest economic statistics (County "Data Book") 198C published
By the County of Hawaii, Department of Research and Development,
show that tourism is the primary economic mainstay for the
County and shows every indication of continuing to be 3o.

Kona, Hilo and Kohala are the main resort centers in the

County with Kona attracting the most visitors. The December
1980 statistics show a decrease in the number of westbound
visitors for the County from approximately 671,000 to 595,000 for
the first 9 months in 1979 and 1980, respectively.

Kona attracts more daily visitors than Hilo and other tourist

destinations on the island. The economic indicators show that
Kona is expected to continue to attract a larger proportion of
the visitors.

Tourist related commercial and industrial development in the
planning area is concentrated in the Kailua-Kona subarea.

Most of the new developments are designed or located to cater
more to the needs of the tourists rather than those of the local
residents. Projections show that there will be an increase

in eating and drinking establishments as well as other tourist
oriented shops. These commercial developments are expected to
be Tocated in new hotel facilities within Kailua village
instead of at its fringes.
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There are 65.3 acres of commercially zoned lands in the
planning area of which only 28 acres have been developed.
Rezoning would not be necessary for the next ten years or

A11 of the industrial zoned parcels in the planning area are
located in or adjacent to Kailua Village. The majority of
these parcels are located in the industrial park, while others
are located at the old Xona Airport and next to the new King
Kamehameha Hotel.

The old airport is presently the site for a new State park.
The Kona Community Development Plan indicates there are
presently 260.5 acres zoned industriai. Subtracting 103.8
acres for the new State park, there should be 156.7 acres
remaining for industrial use.

It is expected that the existing industrial park will reach

Tts capacity within the next few years. Most of the present
occupants of the industrial park came to Kona in response to

the rapid development of the tourist activity during the 1970's.
Because of this, it has become the hub of wholesaling and warehousing
in West Hawaii. The Land Use Allocation Map shows the area

around the Ke-ahole Airport as future industrial development,

as part of efther the airport operations or energy pliant

development.

Proposed Developments

An inventory of proposed and significant private land developments
and long range Federal, State and County capital improvements is
presented below. These proposed developments and the proposed
project must be coordinated to provide an efficient, cost-effective
system which satisfies the immediate and. long range needs of the
planiingzarea. Figure 3-8 shows the location of the major pro-

posed developments in the planning area.
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Ke-ahole Agricultural Park

The State Department of Agriculture is developing approxi-
mately 200 acres of State owned land for an agricultural
park at Ke-ahole. The area will be divided into 5- to 15-
acre leasehold plots for the cultivation of decorative
plants, foliage, and other crops, primarily in shade houses.
Water is provided from the County water system.

The development of the park will be in two phases according
to the availability of water. The Phase I development

js complete and consists of 12 leased lots of approximately
5 acres each. Phase II is in the final design phase.

Ka-loko Hono-ko-hau National Cultural Park

The Department of the Interior has proposed the Ka-loko
Hono-ko-hau National Cultural Park in an area north of Honokohau
Harbor. The proposed park will include about 1,300 acres

of which 660 acres are presently privately owned. The primary
purpose of the park will be the preservation of the Hawaiian
culture at a location containing numerous important archaeologi-
cal and historic sties. Congress has already approved the

site of the park and the Department of Interior is in the
process of purchasing the 1and. However, the limited avail-
ability of Federal funds at the present time indicates that

the purchase will be delayed indefinitely or dropped.

Development Plans on State Lands at Kealakehe

(1) Honokohau Harbor Expansion
The State of Hawaii, Department of Transportation,

Harbors Division proposes to expand the existing
Honokohau Harbor to accommodate the boating needs of
the area to the year 2010. The harbor is located
about 3 miles northwest of the center of Kailua

Town. The completed expansion of Honokohau will
ultimately have 450 mooring spaces and accommodate 350
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(2)

(3}

launchings per day, Its area, including shore functions,
will increase frc: 20 acres to 65 acres.

Kealakehe Regional Sports Complex

The County of Hawaii, Department of Parks and Recreation
has proposed a regional sports complex at Kealakehe.
This complex would be primarily used for competitive
sporting events, especially those capable of attracting
large number of spectators. Approximately 100 acres

of land is required to accommodate all of the proposed
facilities. This sports complex is located along

Queen Kaahumanu Highway about 3 miles north of the
center of Kailua Town.

Kealakehe Intermediate and High School

A requirement for a high school at Kealakehe, east

of the Kealakehe Regional Sports Complex, has been
developed by both the County Recreation Plan and the
Kona Community Development Plan. Several factors seems
to favor the selection of this location.

- Lands are State owned.

-  Kealakehe is centrally located in terms of
Kailua-Koma's future growth pattern.

- Location close to a sports facility and
elementary school.

- Both terrain and Queen Kaahumanu-Palani Collector

Road proposals are favorable.

(4) Upper Kealakehe Plans

The State is developing lands for residential use at
the eastern end of State owned lands at Kealakehe.

‘This area is northwest of the Kealakehe Elementary

School site and between the 500 and 800-foot elevations.
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(8)

New State Park at 01d Kona Airport
The State Department of Land and Natural Resources, Division
of State Parks, Outdoor Recreation and Historic Sites, has

.proposed to construct a State park on the grounds of the

old Kona Airport. The project site covers an area of 104
acres of which 14 acres is leased by the County of

Hawaii and operated as a County park. The proposed project
is located 1 mile north from the center of Kailua-Kona Town.
The objectives of the proposed park are to provide a needed
recreational area for the peopie of Kona and preserve the
natural and scenic beauty of the area.

Kuakini Highway Realignment

This proposed project will realign approximately 3.1 miles
of Kuakini Highway. This two-lane State highway will extend
southeasterly from the intersection of Queen Kaahumanu High-
way and Palani Road to the existing Kuakini Highway near
the Kealakowaa Heiau. The highway will bypass Kailua
Village thereby improving the highway system in North Kona.
The project is primarily located in pasture lands, but will
also pass through the Kona Heights and Kona Hillcrest Sub-
divisions.

Improvements to Upper Belt Highway (Honokohau to Honalo)

The County of Hawaii has proposed improvements to the Upper
‘Belt Highway from Honokohau to Honalo. The improvements would
include minor horizontal realignments, resurfacing, widening
of the existing pavement to a standard width of 20 feet,

and property acquisition of some lands adjacent to the
existing roadway.

Natural Energy Laboratory of Hawaii

The Natural Energy Laboratory of Hawaii (NELH) consists of
320 acres of ocean front property Tocated at Ka-ahole Point
adjacent to the Ke-ahole Airport. This site. is deemed to be
one of the hest in the world for ocean thermal energy con-

version (OTEC) research.
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NELH was established by the Hawaii State Legislature in
1974 as a facility for natural energy research and develop-
ment. It is a nonprofit corporation managed by a Board of

Directors. By statute, the Board consists of the Director

of the State Department of Planning and Economic Develop-
ment, the State Marine Affairs Coordinator, the Chairman of
the Board of Land and Natural Resources, two government
officials appointed by the Mayor of the County of Hawaii,
and two university officials appointed by tﬁe President

of the University of Hawaii.

OTEC-related experiments have been conducted at NELH since
1875. The official groundbreaking for the construction of
permanent roads and facilities took place in January 1979.

NELH's major onshore user is the Seacoast Test Facility (STF).
STF is a joint project of the State of Hawai{ and the U. S.
Department of Energy (DOE). STF is located on 5 acres near
the tip of Ke-ahole Point. The groundbreaking was heid in
FeBruary 1980 for the construction of a laboratory building
and pipeline system to begin warm water experiments by late
summer. Other buildings and pipes will be constructed over
the next two years. STF will conduct research on biofouling

‘and corrosion countermeasures.

NELH staff members provided staff support and assistance for
Mini-OTEC, the world's first at-sea closed-cycle OTEC plant

to produce net energy. NELH obtained permits to allow
Mini-OTEC to position itself in NELH's "ocean energy corridor,"”
approximately 1,000 feet wide and 5,000 feet long, extending
from Ke-ahole Point. Thus, NELH is the site of two of the
nation's major OTEC seawater experiments--STF and Mini-

OTEC. A third major experiment, OTEC-1, was located 14

miles northwest of NELH until its cancellation in early 1981.
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- (9) Recent Development

- Several recent developments include a proposed
Kailua-Kona shopping center and a proposed indus-
trial subdivision by Liliuokalani Trust.
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SECTION 4
RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE

LAND USE PATTERNS

1.

County of Hawaii Growth Policy

The County of Hawaii General Plan (1971) is the document which
establishes the policies for the long range comprehensive develop-
ment of the Island of Hawaii. The General Plan sets forth the
objectives, standards and courses of action for achieving the
ultimate goal of a coordinated growth of the island which enhances
the health, welfare and well being of the residents. The proposed
action is in conformance with the General Plan guidelines and
policies.

County of Hawaii Land Use Policy

The County of Hawaii Comprehensive Zoning Ordinance (Ordinance
63) established the procedures for the division of the County
into land use districts. Regulations were created for the type,
size, placement and control of structures in each land parcel
within the various land use districts. The Zoning Ordinance
deals with the existing status of the land parcels and the short
range planning needs of the County. The Zoning Ordinance Map
which indicates'the Tand use distribution within the Kailua urban
area is shown in Figure 4-1.

The Land Use Allocation Map of the County of Hawaii General

Plan is the actual guide to secure long range coordinated growth
and development in the County. The General Plan Land Use
Allocation Map, which is reproduced in Figure 4-2, indicates

the distribution and general Tocation of various land uses

in relation to each other. The various land use designations
indicated on the Land Use Allocation Map are described below:

4-1
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Industrial (I}: Industry
Urban Centers
Medium Density (MD): Village and neighborhood commercial

and residential and related functions
(3-story commercial; multiple resi-
dential, 35 to 11.6 units per acre;
single-family residential, 5.8 units
per acre).

Residential and ancillary community
and single-family residential, no
more than 4 units per acre).

tow Density (LD):

Resort Area (R}: Hotels and supporting services.

Agriculture Area
Extensive (EA): Pasturage and range lands.

Orchard (OR}): Those agricultural lands which though
rocky in character and content support
productive macadamia nuts, papaya,
citrus and other similar agricultural
products.

Open Area (0A): parks and Historic Sites.

Conservation Area (C): Forest and water reserves; natural
scientific preserves; open; etc.

Alternate Urban (AU): Alternate areas for urban centers.

The Zoning Ordinance implements the General Plan a]ong with

other factors such as State Land Use Regulationms, existing

land use distribution, existing public facilities, public
concern, and changing needs of the community. Although the
Zoning Ordinance and the General Plan have separate and distinct
purposes, neither one would be able to achieve its objective .
without the other. It should be noted that the land use designa-
tion may or may not correspond to the zoning for any given

land parcel.
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The planning area includes approximately 25,100 acres. The
Land Use Allocation Map indicates that about 1,290 acres are
planned for low density use, 500 acres for medium density and
commercial use, 200 acres for resort use, 4,000 acres for
industrial use, 4,930 acres for orchards use, 8,570 acres

as alternate urban expansion, 8,760 acres as agriculture and
the remaining 5,420 acres as conservation and open area.
Nearly eighty percent of the available land is planned for
agricultural and open uses, reflecting the County's General
Plan policy to protect the prime agricultural lands and to
protect and preserve the open space for the well-being of the
County's residents.

3. State Land Use
The State land use designations of interest are Urban for the

treatment plant site and Conservation for the Liliuokalani trust

lands traversed by the 20-inch force main.

4. Principal Landowners

Large parcels of land in the planning area are owned by the State
of Hawaii, several corporations and trust estates. Figure 4-3

indicates the principal landownerships in the planning area.
land development pians of these landowners may have a major

impact on the type of growth and rate of growth for the planning
area. Many of these private landowners have formulated plans for
the proposed development of their lands. Generally, firm time-

tables are now being established for these developments.

COMPATIBILITY OF THE PROPOSED ACTION WITH LAND USE POLICIES
The proposed action is consistent with the existing land uses and
the County's General Plan goals.

The proposed collection system will sewer the remaining unsewered
urban areas of Kailua Village and the urbanized area of Kealakehe.
These areas are designated for urban land uses in the. General Plan
Land Use Allocation Map. The urban areas proposed to be sewered

4-3
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in Kailua Village and Kealakehe are designated as medium density
and low density, respectively.

The remaining populated areas for which no immediate action is
proposed are designated primarily for agricultural and conservation
type land uses, There are two sections along Mamalahoa Highway with
urban land use designations (medium density and low density) but the
current land use is for agricultural purposes. It is not feasible
to extend the proposed collection system to these areas until
development warrants it. The no immediate action recommendation

is consistent with these land uses.

The proposed wastewater treatment plant is Tocated on lands designated
as open area (parks and historic sites). Lands designated as resort
and extensive agriculture are nearby. However, at this time the only
development in the Kealakehe area is the recently expanded Honokohau
Boat Harbor. The prdposed action to process wastewater at Kealakehe
is believed to be compatible with the open area designation because

~ the low-profile facility will have a built-in capability for disposing

of effluent by land reclamation. In this area of low rainfall, land
reclamation of the effluent will facilitate the development of parks,
golf courses and other recreational areas in the near Kealakehe.
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- SECTION 5
ANTICIPATED ENVIRONMENTAL IMPACTS ;

- The impacts of the proposed action on the environment may be classified
— in two categories: primary and secondary. Primary or direct impacts

- term in nature but short-term secondary impacts may occur during construction.

AND MITIGATIVE MEASURES TO MINIMIZE ADVERSE IMPACTS

associated directly with the construction activity of the project, i.e.,

dust, noise, and traffic disruption are generally of a short term nature.

Primary long-term impacts may occur after compietion of the construction.

Secondary or indirect impacts may result indirectly from the provision of

a public facility such as a sewerage system., Uncontroiled population growth,

- urban sprawl, induced land use changes, and pollution from urban runoff are
some exampies of secondary impacts. Secondary impacts are generally long

A. IMPACTS OF NO IMMEDIATE ACTION
The impacts of no action for the Upper Keopu, Kalaoa and Ke-Ahole
Airport-Honokohau Harbor subareas are Timited to the secondary

Tong term type. Since no construction activity will be involved,
- there are no short term primary or secondary impacts. The secondary
g impacts are generally related to the long-term retention of the
~ on-site systems, primarily cesspools, as the wastewater management |
) systems for the subareas. L
;
3 T. HWater Quality
‘ A potential problem with the continued use of cesspools on the
I Island of Hawaif fs the contamination or pollution of groundwaters
- and surface waters by cesspool seepage because of the porous
~ nature of the volcanic basalt substructure. The cesspools in
i these areas are thinly distributed over permeable soil, well
- suited for optimum cesspool performance. Most of the population ]
LJ in these subareas are located between terrain elevations of 1,000
to 2,000 feet and from 3 to 4 miles from the shoreline. It is i
?1 Believed that these vertical and horizontal distances of effluent é
| travel through permeable rock to the shoreline would mitigate :
3 any adverse impacts from the continued use of widely separated cess- ;
Ll pools in the subareas. :



2 Secondary Economic_and Social Impacts
The no immediate action is compatible with the agricultural
lifestyle of these subareas. There are no secondary economic
or social impacts anticipated. This non-action will not
induce any changes in existing land uses.

IMPACTS OF THE PROPOSED WASTEWATER SYSTEM

The environmental impacts of the proposed wastewater management

project are both primary and secondary. The primary impacts are
generally short-term and associated with the construction of the
facilities. The secondary impacts are generally long-term and

related to the operation of the facilities.

1.

Primary Impacts

The proposed wastewater project consists of the following
system: the collection and transmission system, the treatment
facility, and the disposal system. The short-term and Tong-term
impacts associated with the construction of these facilities are
discussed below.

a. Collection and Transmission System
The collection system consists of street branch sewers,
gravity interceptor sewers, and one sewage pump station
with a force main.

Installation of the buried colliection system within Kailua-
Kona and Kealakehe will be entirely within existing roadways.
The sewage pump station will be constructed near the northern
end of the abandoned airport runway and will be readily
accessible. Very little flora, fauna or environmentally
sensitive areas will be disturbed. There are no residences,
existing or planned, near this location.

The buried force main will be constructed across a historic
lava flow to the new treatment faciiities. - The alignment

of the force main through the lava field will not have a major

impact on the flora and fauna. Since the lava flow is
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secondary Economic_and Social Impacts

The no jmmediate action is compatibhle with the agricultural
lifestyle of these subareas. There are no secondary economic
or social impacts anticipated. This non-action will not
jnduce any changes in existing 1and uses.

IMPACTS OF THE PROPOSED WASTEWATER SYSTEM

The environmental impacts of the proposed wastewater management
project are both primary and secondary. The primary impacts are
generally short-term and associated with the construction of the
facilities. The secondary impacts are generally long-term and
related to the operation of the facilities.

1.

Primary Impacts

The proposed wastewater project consists of the following
system: the collection and transmission system, the treatment
facility, and the disposal system. The short-term and iong-term
jmpacts associated with the construction of these facilities are
discussed below.

Collection and Transmission System

The collection system consists of street branch sewers,
gravity interceptor sewers, and one sewage pump station
with a force main.

Installation of the buried collection system within Kailua-
Kona and Kealakehe will be entirely within existing roadways.
The sewage pump station will be constructed near the northern
end of the abandoned airport runway and will be readily
accessible. Very iittle flora, fauna or environmentally
sensitive areas will be disturbed. There are no residences,
existing or planned, near this location.

The buried force main will be constructed across a historic
lava filow to the new treatment facilities. - The alignment

of the force main through the lava field will not have a major
jmpact on the flora and fauna. Since the lava flow is
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geologically recent, the land is relatively barren. The
only vegetation is fountain grass with a scattering of
shrubs. The mongoose and field mouse are the only wildlife

 observed in the area. The construction of the force main

will require excavation of a trench and deveiopment of a
minimal access road along the alignment.

Many archeological artifacts have been found in the area

but most of these were along the shoreline.. Since the force
main will be located inland, these shoreline archaeological
and historical sites will not be disturbed. Archaeological
surveys have been completed for the State lands at the 01d
Kona Airport and for the Liliuokaiani Trust lands traversed
by the force main. During construction, excavation for the
gravity lines, force main and pump station will be carefully
examined for any archaeological artifacts. The State Historic
Preservation Office will be immediately notified of any
discoveries of this nature and appropriate measures will

be taken to preserve and protect such artifacts.

Since the sewage pump station, force main, and the interceptor
sewer along Kuakini Highway are located within the Special
Management Area (SMA), a SMA permit is required for this project.

The construction related impacts for the collection system
include traffic inconveniences, noise, increased vehicular
emissions, and dust and particulate matter in the air.
Excavation of the trenches for the sewer Tines will require
the use of heavy machinery. Due to the volcanic basalt
substructure, some blasting may be required. These impacts
will be mitigated by the existing governmental regulations °
wirich control the noise, air quality and water quality
impacts of the construction industry.

Wastewater Treatment Facilities
The wastewater treatment facilities will be constructed in
the barren lava field at Kealakehe. The environmental setting

5-3
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of the lava fields at the plant site is jdentical to the
description presented above for the force main.

The aerated lagoon facility will occupy approximately 30 acres
of State land. The lagoons alone will occupy nearly 12 acres.
The remaining areas will be occupied by control/maintenance
and blower buiidings, access roads and a buffer zone. The
lagoons will be designed to blend in with the natural surround-
jngs to minimize the visual impact. The treatment piant has
been located in a natural terrain depression to minimize the
visual intrusion into ‘the coastal zone landscape. The

lagoon dimensions will be optimized with respect to the natural
topography to minimize the quantity of excavated material.

The plant will be designed to utilize the excavated

material as fill material and thereby reduce or eliminate

the off-site disposal of excess material.

The construction related impacts at the treatment plant site
will include noise, dust and increased vehicular emissions.
Traffic inconveniences are not anticipated. Due to the
volcanic basalt substructure, blasting may be required. An
archaeological survey of the plant site in 1980 indicated no
significant archaeological sites in the area. In the event

any archaeological artifacts are uncovered during construction,
the State Historic Preservation 0ffice will be immediately
notified and appropriate measures will be taken to preserve
and protect such artifacts. As noted above, the adverse
jmpacts of the construction work will be mitigated by adherence
to regulations on the construction industry.

The potential long-term adverse impacts of the treatment piant
include odors, visual intrusion, energy and noise. Aerated
lagoons are the most odor free type of sewage treatment facility.
Offensive odors are not generated because of the high oxygen
transfer efficiency of the air diffuser equipment and the fact
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The ocean portion of the outfall will be buried in a trench
leading from the junction box to a nearshore water depth of
approximately 60 feet where it will emerge onto the ocean

floor for the rest of its alignment to a water depth of
approximately 500 feet at an offshore distance of approximately
2,000 feet.

Excavation of the trench in the nearshore area will probably
require blasting into the lava rock, producing some short-term
turbidity and destruction of marine biota along the alignment.
Trench excavation alternatives considered include a clamshell
bucket and use of a spud chisel. Use of shape-charge explo-
sives will probably be required due to the hard bottom.AThese
explosives are less en ironmentally destructive than ordi-
nary explosive charges in that the explosive force is focused
and directed downward for maximum excavation effect. Use of
explosives by the Contractor will be controiled to minimize
the damaging effects upon the environment.

1t is anticipated that the turbidity caused by excavation

will be mitigated by the excavation of rock particles too

coarse to remain long in suspension. The loss of fish, coral .
and other marine biota due to explosive effects should be
localized and on a small scale, with recovery to near-original
condition within a relatively short time after construction

js compieted. A number of large ocean outfalls have been con-
structed in recent years in the State of Hawaii. Each has followed
a similar pattern of design and construction in the nearshore
and offshore alignments. These alignments are now characterized
by an increase in the marine life attracted to the armor stone
used to protect and stabilize the pipes from wave forces.

Secondary Impacts

The short-term and long-term secondary impacts associated with the
development of the new facilities are discussed below.

5-6
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Collection and Transmission System
The collection and transmission system will be essentially
underground and no secondary impacts are anticipated.

Wastewater Treatment Facilities

The proposed treatment plant site at Kealakehe is an
essentially barren and unused lava field. The proximity

of the plant and the availability of treated effluent for
land reclamation will have a beneficial long-term impact
upon the development of resort and recreational facilities
in this water-short area. Tourism is the main Kona industry
and it will benefit from the modern sanitary wastewater
system, the availability of effluent for irrigation and the
preservation of the pristine Class AA coastal waters.

Wastewater Disposal System

The deep ocean outfall will discharge the treated effluent
in an offshore diffuser that will be located for optimum
performance in dilution and plume submergence. It is not
expected to have secondary impacts. The treated effluent
should not include any toxic materials since the influent

sewage does not include industrial wastes of any significance.

However, the nearshore Class AA waters throughout the
Northern and Southern Zone planning area should indicate a
long~-term improvement due to the subtraction of cesspool
and injection well effluents.

Economic
The short-term costs of the interceptor sewers, pump stations,

treatment plant and outfall will be shared by the Federal,
State and County governments which are funded by the general
public. Construction costs of the local sewer lines
(improvement districts) will be shared by the County and
the affected property owners. Operation and maintenance
costs of the new system will be funded by a user charge

to be levied on property owners. It is beljeved that these
added costs will be acceptable to the proparty owners as a
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SECTION 6

PROBABLE ADVERSE ENVIRONMENTAL IMPACTS
WHICH CANNOT BE AVOIDED

The unavoidable, adverse impacts of the proposed action are

summarized in this section and include those discussed in Section 5
which are adverse and unavoidable. The rationale for proceeding with
the proposed action in spite of these unavoidable effects is presented.

A.

NO_IMMEDIATE ACTION FOR UPPER KEQPU, KALAOA, AND KE-AHOLE AIRPORT -

HONOKOHAU HARBOR SUBAREAS

1.

Unavoidable Adverse Impacts

The adverse environmental impact of no immediate action for these
subareas is the continued discharge of cesspool effluent into
the ground. The potential problem associated with the use of
cesspools is the contamination of the groundwater and, ultimately
the coastal waters, '

Rationale for Proceeding

The rationale for proceeding with the no immediate action recom-
mentation in spite of this adverse impact is based on the follow-
ing factors:

a8. The affected subareas have very low population densities.

b. These subareas are agriculturally oriented, with large lot
sizes, Cesspocls therein are in compliance with public
health regulations.

c. It is believed that the large vertical and horizontal travel
distances, through permeable rock, for the cesspool effluents
to reach the Class AA shoreline waters are great enough that
the thinly distributed effluents will have no significant
effects on the shoreline waters. .
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B.

KAILUA-KONA SEWERAGE SYSTEM

1. Primary Impacts

d.

P-obable Adverse Impacts

The near-term construction impacts are on air and water
quality, noise and traffic. Long-term impacts include

visual intrusion in the coastal zone, use of State lands,
potential noise and odors from the sewage facilities, the
initial capital construction costs and the costs of operation
and maintenance of the facilities. o

Rationale for Proceeding

The near-term construction impacts are believed to be
conventional in nature and will be controlled through the
application of existing regulations controlling air and water
quality and noise in the construction industry. The plant
site will be located in a natural depression. Odors and
noise from the facilities will be controlled and are expectéd
to be minimal. The capital construction and operation and
maintenance costs have been minimized by selection of cost-
effective alternatives during the development of the Facility
Plan for the project. The ultimate objective of preserving
and enhancing the pristine nature of the Class AA coastal
waters of the Northern and Southern Zones is believed to be
of such importance that these adverse impacts are acceptable,
as mitigated.

2. Secondary Impacts

a-

b.

Probable Adverse Impacts
The proposed project will enhance the continued urbanization

of the coastal sectors.

Rationale for Proces: ‘ng

The project conforms to and is in support of the County
General Plan. The continued development of the sewerage’
system as a part of the Kajlua-Kona infrastructure is vital
to the economic health of the North Kona District.

6-2

-

5 IS S |

T

7Y

-
S

|

1)

3

(1

o

I—1

3

-

b ¥
i

|



P20

B R A

-

L]

B

oy

r

A.

SECTION 7
ALTERNATIVES TO THE PROPOSED ACTION

GENERAL
Selection of the most cost-effective alternative involves making

choices among all the alternatives based on monetary, environmental,
social, political and other considerations. The significant costs,
effects, and benefits of each must be evaluated and careful judge-
ment must be exercised in selecting the recommended plan. Ideally,
the alternative with the lowest present worth cost, wifhout experienc-
ing any overriding adverse nonmonetary costs and public reaction,
would be considered the recommended alternative.

1. Environmental Consideration
Provision of sewerage systems may have effects beyond the
correction of water qualijty problems. Environmental effects
may be classified as primary and secondary. Primary impacts are
those arising from actual construction activity. Examples
are noise, dust, traffic slowdowns and other problems arising
from construction activity; disturbance of environmentally
sensitive areas such as wetlands and floodplains; disturbance
of historical and archaeological sites; and land removed from
other potential uses. Secondary impacts are induced by the
presence or absence of a sewerage system and are relatively more
difficult to anticipate and evaluate. The most important secondary
impacts are associated with changes of land use induced by
the sewerage system and the development that can be stimulated.
The provision of a sewerage system can influence the pattern
of intensity of development, sometimes resulting in urban sprawl.
Some adverse impacts of urbanization are traffic congestion,
increased urban storm runoff, air pollution, increased -
transportation costs, and energy consumption.

2. Fiscal Considerations
Associated with urbanization are some fiscal impacts. These

include increased costs associated with providing public

7-1




services {police, fire, water, roads, education, transporta-
tion, recreation). To cover these costs, taxes and fees must

be assessed.

3. Other Considerations
Another consideration is the capability of the State and

County of Hawaii to bear their shares of the project cost.

In addition, the financial capability of the users to pay

the operating and maintenance costs of the wastewater
Facilities must be assessed. An important nonmonetary con-
sideration is that the selected plan must meet applicable
regulatory requirements and design and reliability eriteria.- .
Finally, the energy and resources which must be committed

to each alternative must be evaluated.

DISCUSSION OF ALTERNATIVES
Se]ection of the recommended system required careful consideration of

many factors. The effects of each alternative were weighed against
the other alternatives in quantitative terms. Where quantification
was not possible, the comparison was made in qualitative terms.

The capital costs and operation and maintenance costs of each
feasible alternative in each subarea were determined. The subarea
evaTuations_indicated that expansion of the existing centralized
collection system to serve the unsewered urban areas of Kailua-Kona
and the Kealakehe subarea was the recommended alternative over the

| other poilution abatement systems. The optimization of the existing

facilities was considered but the present STP cannot handle the
projected flows. Small systems (e.g. small package plants) were
considered but were not cost-effective with an existing centralized

wastewater system nearby.

For these two subareas the environmental effects of the no action
or small system alternatives would be to continue or increase the
flow of pollutants to the shoreline in violation of -State standards
for Class AA waters. This would be unacceptable, especially in

these rapidly developing areas.
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For the thiniy populated subareas of upper Keopu, Kalaoa, and Ke-
Ahole Airport-Honokohau Harbor, the no immediate action alternative
is recommended.

1.

Determination of Areas to be Sewered by the Centralized
Collection System (Figure 2-6)

The village of Kailua-Kona is essentially sewered except for
the Lono Kona and Aloha Kona Subdivisions that have developed

recently at the outskirts. Cesspools are used for wastewater
disposal.

The Lono Kona Subdivision is zoned for high density uses.
According to the State Department of Health Regulations, treat-
ment works and sewers are required when the density exceeds one
residential unit per 5,000 square feet. The present densities
exceed this criterion. To satisfy regulatory requirements, the
existing Kailua-Kona collection system must be expanded into the
Lono Kena Subdivision. The present system was originally planned
to include flows from the subdivision so capacity is available

in the system.

The Aloha Kona Subdivision is zoned as single family. The resi-
dential lot sizes vary from 7,500 square feet to 10,000 square
feet. Cesspools are used for wastewater disposal. There have
been no reports of cesspools clogging or and direct evidence

of water quality problems. The need to upgrade the present
method of disposal is not urgent. The use of improved onsite
systems or expansion of the Kajlua-Kona collection system is not
recommended. One overriding consideration is that the high
initial capital costs for these systems may have to be funded
by the individual homeowners.

Another high density residential area that requires sewers is the
Queen Liliuokalani Village housing development in the Kealakehe
subarea. The area is zoned for high density development and
treatment works and sewers are required according to the State
Public Health Regulations. In anticipation of a future sewer
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system, sewer easements were provided when the development was
constructed. In addition, several multiple family developments

in the vicinity of Queen Liliuokalani Village have been completed
with more planned in the near future. Like the Queen Liliuokalani
Village, these developments use gang cesspools for the interim
disposal of wastewater. A "dry" sewer system has been instalied
in one development in anticipation of a centralized collec-

tion system.

Alternative Treatment Systems

The treatment systems evaluated were aerated lagoons, rotating
biological contactors, and activated sludge. Each of these
treatment methods will produce an effluent that will meet the
minimum requirements for secondary treatment as defined by the
EPA.

2. Environmental Effects
The primary envirommental impacts during construction are
more severe for the aerated lagoons than the other treatment
systems. The aerated lagoon plant wi]lloccupy up to five
times the land area required by other alternatives. The
dust, noise, and other construction related problems for
the lagoons will be of a longer duration because much
more excavation is required. However, these primary effects
are only temporary and are weighed accordingly.

The secondary environmental effects are generally long

term and have significant impacts. These effects have

much more weight in the ranking than the short term effects.
Much more noise and energy consumption are associated with
the operation of the activated sludge and RBC processes
because much more machinery is required than the aerated
lagoon process. Aesthetically, the aerated lagoons will
blend in more harmdniously with the natural features of

the area. A1l three systems will have some degree of odors
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but the activated sludge and RBC systems have more concen-
trated point sources of odor. The lagoons occupy relatively
much more land which could be put to more beneficial uses.
Based on these considerations, the aerated lagoon system
probably has the least indirect environmental impacts.

Monetary Costs

The total monetary costs consist of the capital construc-
tion costs and the operations and maintenance (0&M) costs.
The capital construction costs are financed by the Federal,
State and County Governments while the 0&M costs are
financed entirely by the sewer charges levied on the

users of the system. The total monetary costs for each
treatment alternative are indicated in Table 7-1.

in terms of capital construction costs, the activated
sludge alternative is the Teast costly followed by the
RBC alternative and then the aerated lagoons. The

land costs were included for the purposes of the cost-
effective analysis although no land costs will actually
be incurred. The County will obtain the land for the
treatment plant from the State of Hawaii by an Executive
Order through which no money is exchanged. By deducting
the estimated value of the land, the capital construc-
tion cost for the aerated lagoons is the lowest and

RBC is the highest.

The annual cost for operating a treatment facility con-
sists of the following: labor, materials, power, chemicals,
replacement parts, and administrative costs. Labor and
administrative expenses are fixed costs which generally
account for a large share of the total 08M costs. Power

or energy is the next largest expense for mechanically
oriented plants such as the activated sludge and RBC
systems. The aerated lagoons have the Towest overall 0&M
costs followed by the RBC system and finally, the activated

sludge.
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Based on these monetary considerations, the aerated
lagoon alternative has the least monetary impact.

_Imp1ementation Capability

The capability of the County and State governments 1o
fund their share of the project capital costs must be
assessed. Since the total public works budgets for the
state and County are limited, only those projects

with the greatest priority are funded. From the County's
point of view, the alternative with the least capital
construction costs is the easiest to jmplement in an
austere fiscal climate. Based on the estimated total
capital construction costs, aerated lagoons are the easiest
to obtain appropriations for construction.

Another consideration is the capability of the users to
finance the total operation and maintenance costs of the
treatment facility. Since revenues from the sewer user
charges must cover the entire 08M costs, each user will
be assessed his proportionate share for the use of the
facilities. Therefore, the alternative with the least
total 08M cost is desirable.

The aerated lagoon had the lowest annual 0&M cost followed
by the RBC and activated sludge, respectively.

3. Alternative Effluent Disposal Systems

The effluent disposal alternatives evaluated were ocean outfall,
jrrigation or land treatment, and injection wells.

2.

environmental Effects

The primary environmental impacts during construction are
most severe for the ocean outfall alternative. The acti-
vities related with the pipe laying on the ocean bottom will
temporarily disturb the marine ecosystem near the alignment.
Coral and marine habitats in direct line with the pipe

7-7

R BRIV e et — b

el e g T A

Salentnend



alignment will be destroyed. The construction activity

will also cause some temporary turbidity. These short-term
primary environmental impacts cannot be avoided. The deep
ocean outfall would be designed to ensure that the effluent
plume would remain submerged and outside of the Class AA
waters. The zone of mixing would be established in Class

A open coastal waters and would be in compiiance with
State water quality regulations.

The primary environmental impacts associated with the
construction of the irrigation system and injection wells
include noise and dust generated by the construction work;
destruction of native grasses shrubs and habitats; and
traffic inconveniences. B

The secondary environmental effects are long term and can
have significant effects. Irrigation or land reclamation
has significant long term comunity benefits. Some of the
potential benefits are:

e an increase in the total available water supply.

¢ conservation of potable water for drinking and
other high-quality uses.

®“expansion of beneficial agricultural and recreational
opportunities in the area.

On the other hand, there is a slight health risk involved
with the transmission of disease causing viruses. Research
to date has indicated that disinfection alone does not
compietely destroy all the harmful viruses in the waste-
water. Therefore, special care must be exercised in

the application of the effluent to avoid direct human
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contact. The survival rates of bacteria and viruses
vary with the climatic conditions, the soil characteristics,
type of crop or grass, and other factors. Specific stan-

_dards or guidelines for maximum allowable concentrations

of bacteria and viruses have not been established to date.

It must be noted that the land reclamation potential

in the Kealakehe area at present is extremely limited.
However, the resort development potential in the area
within the next decade is beljeved to be high, increasing
the future prospects for land reclamation.

The injection of effluent into the groundwater has no
foreseeable long term community benefit for the planning
area. The primary benefits of injection normally are to
prevent saltwater intrusion into a freshwater acquifer as
to replenish or recharge an acquifer. There is no such
need at the present time or the immediate future for
effluent injection since the potabie groundwater sources
for the Kona area are located a great distance from the
point of injection. However, there is a potential viral
contamination of the groundwater. Survival rates and
migration patterns of viruses in groundwater have not

been determined to date and further studies are required.
However, Appendix A indicates direct movement of injected
effluent to the adjacent shoreline with a resultant con-
tamination of the Class AA waters. Therefore, use of
injection wells would introduce an unacceptable contamina-
tion into the Class AA waters and defeat a bhasic objective
of the proposed new system: to remove pollutants from the
nearshore waters.

Effiuent disposal by ocean outfall has no direct community
henefit or recycling potentials. Since the effluent plume
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will remain deeply submerged, there will be negligible -
effects on the limited marine ecological system in the ¥

vicinity of the discharge point. However, an important

benefit of the outfall is that it can be designed for

3

- s

future diversion of effluent to land reclamation systems

7-10

when they become viable. T}
Based on these impacts, effluent disposal by ocean outfail ~
has greater beneficial impacts than the other alternatives. -
In addition, it will permit early construction and operation -
of the collection, treatment and disposal system and thereby i
expedite the early realization of the system benefits. — :
[
Monetary Costs .
In terms of capital construction costs, the least costly =
alternative (Table 7-2) is injection wells foliowed by ol
ocean outfall. Irrigation is the most costly alternative. -
In terms of operation and maintenance costs, the ocean L
outfall alternative cost is minimal. The irrigation -
alternative has the greatest annual cost. L:
Based on the present worth evaiuation of construction -
and annual operation and maintenance costs, the injection ~
well alternative is the least costly. The irrigation -
alternazive has the greatest overall cost but some of w
these costs may be recovered by the revenue generated —~
from the sale of effluent. i
Implementation Capability 3
The construction ofthe effluent disposal system is -
funded by the Federal, State and County governments. The =
Federal share of the construction costs for alternatives el
in which effluent is reclaimed or reused increases from =
' 75 percent to 85 percent. Since the State and County -
have limited capital improvement funds, the least costly 3
alternative would normally be desired. i:
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Another consideration is the capability of the users to
finance the operation and maintenance of the effluent
disposal sysiem. Although the irrigation system has the
highest 08M costs, revenue can be generated from the

sale of effluent to offset the Q&M cost as well as recover
some of the capital costs. The other alternatives do

not have this potential. On this basis, the irrigation
system is attractive. However, it will not be available
in the near future, unti] development concepts for the
Kealakehe area becomes a reality.

SELECTION OF ALTERNATIVES

The selected system for the Kailua-Kona planning area was determined

by evaluating the impacts of each alternative. The major considerations
in the selection process were environmental impacts, monetary and imple-
mentation impacts, compliance with applicable regulations, and community

benefits.

].

Collection System

The subareas that are to be sewered include the developed areas

of Kailua-Kona, Kealakehe, and the Kailua-Kona Southern Zone planning
area. The other subareas are inland and have thinly distributed
populations. They will continue to use the present method (cesspools)
of wastewater disposal. The determination of the areas to be sewered
was based primarily on compliance with regulatory requirements and
the water quality problems in the Class AA nearshore waters. There
is evidence that the present dispesal in cesspools and injection
wells is causing water quality problems in the nearshore waters

of the planning area. The State Public Health regulations regquire
sewers in areas where densities exceed eight units per acre. The
Kealakehe area and the Lono Kona Subdivision have densities that

exceed this criterion.

Aerated lagoons were selected as the preferred method of treatment
because this alternative had the lowest initial capital cost as
well as the lowest annual operation and maintenance cost. In
addition, the aerated lagoons have the least environmental impact.
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The deep ocean outfall was selected as the preferred disposal

means, with provisions for diversion of the effluent to land reclama-
tion projects as they become viable. An important aspect of the
selection of the outfall alternative is the capability to proceed
quickly with design and construction of the proposed system.
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SECTION 8

THE RELATIONSHIP BETWEEN LOCAL SHORT TERM USES
OF THE ENVIRONMENT AND THE MAINTENANCE
AND ENHANCEMENT OF LONG TERM PRODUCTIVITY

The proposed project will provide for a much needed wastewater system

for the more populated areas in the planning area. The prime objectives
of conformance with public health regulations, protecting the pristine
coastal water quality and providing for collection, treatment and disposal
of wastewater in an economical and environmentally acceptable manner

will be accomplished by the proposed system.

The initial short term adverse impacts from the construction of the
required facilities and those long term impacts from the operation of

the system are to be balanced against the long term benefits of efficient
and controlied wastewater management and the planned economic development
of the area. The proposed action will improve the environment and '
thereby have the long term effect of enhancing and maintaining the quality
of the environment. Groundwater and nearshore coastal waters will be
positively affected by the reduction of pollution from cesspools and
injection wells in the Northern and Southern Zones.

Cesspools and injection wells are generally considered short term or interim
solutions to the wastewater disposal problem, except in very rural areas
where the low densities make any improved system uneconomical. Any area
that develops gradually from a low population density to a high population
density will eventually require some form of improved wastewater system

to protect the environment.
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SECTION 9

IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENTS OF RESQURCES

The project will require several irreversible and irretrievable commitments
of resources such as the materials, energy and capital to be invested in
the new facilities and the manpower and energy to be used to operate and
maintain the facilities.

The major commitments are the materials and funds associated with con-
struction of the facilities and the Operations and Maintenance {0&M)
costs.

The implementation of the proposed action will utilize resources and
materials considered essential to complete the project. Financial,
manpower, and material resources will be irreversible and irretrievable
commitments for planning, engineering, construction, operation and main-
tenance of the proposed facilities. Electrical energy will also be
irreversibly committed, not only for the construction of the facilities
but also for their operation. Some small iand easements will be required
for the alignment of sewers, and a site will be acquired for the sewage pump-
ing station and another for the treatment plant. Commitments such as land
are irretrievable as long as the facility is in use, however, they are
reversible and retrievable if the facility is discontinued.

Another long term commitment is the service charge that must be Tevied

on the residents and commercial users of the wastewater facilities.
Reference is made to Section 204 of the Federal Water Pollution Control

Act Amendments of 1972, Public Law 92-500, which stipulates that Federal
grant applicants shall receive such grants only after it has been determined
that the applicant has adopted or will adopt a system of charges wherein
each recipient of wastewater services will pay his proportionate share

of the costs of operation and maintenance to include replacement. This
commitment is necessary to justify and obtain Federal grants which allow
funds of up to 75 percent of the construction costs of wastewater treatment

works.
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SECTION 10

AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS OF
GOVERNMENTAL POLICIES ARE THOUGHT TO OFFSET
THE ADVERSE ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

Compliance with two environmental reguiations helps to offset the adverse
effects of the proposed action. These are the Federal Water Pollution

Control Act (FWPCA), as amended, and the Hawaii Statute on Environmental
Quality (Chapter 342, Hawaii Revised Statutes).

The objective of the FWPCA is to "rastore and maintain the chemical,
physical and biological integrity of the Nation's waters.” To achieve

this objective, the FWPCA mandated that the discharge of pollutants

into the Nation's navigabie waters be eliminated by 1985 and that a water
quality be attained by July 1, 1983 which provides for the protection and
propagation of fish, shellfish, and wildlife and provides for recreation in
and on the water. The National Poliutant Discharge Elimination System
(NPDES) was estafilished to issue permits for the discharge of all effluents
into the Nation's waters. One condition of this permit is that all
effluents must receive at least secondary treatment before they can be
discharged.

The Hawaii Statute on Environmental Quality has objectives similar to the
FWPCA. Under the provisions of this Statute, the State Department of
Health promuigates PuBlic Health Regulations addressing the control and
abatement of pollution. The regulations pertinent to water pollution
abatement are Chapter 37: Water Pollution Control, Chapter 37A: Water
Quality Standards, and Chapter 38: Private Wastewater Treatment Works and
Individual Wastewater Systems. These regulations establish the effluent
requirements applicable to treatment works in order to protect and
preserve the water quality of the State.

The State of Hawaii and County of Hawaii share the mutual responsibility
of restoring the pristine water quality of Kona. The coastal waters are
classified as Class AA and Chapter 37A of the Public Health Regulations
does not permit the discharge of sewage effluent into Class AA water.

10-1
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In addition, the 208 Water Quality Management Plan for the County of Hawaii
dated December 198C identified disposal by cesspools and injection wells
in.the Northern and Southern Zones as the source of potential health hazards
by contaminating groundwater and adjacent coastal waters. The proposed
project will provide the wastewater facilities outlined in the "208 Plan" as
planned for the Northern Zone and the treatment and disposal facilities
required for the Southern Zone.

The project also conforms to the Hawaii State Plan and the State Environ-
mental Policy Act.
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‘7 SECTION 11
- SUMMARY OF UNRESOLVED ISSUES

At this time there are no unresoived issues from the standpoint of potential
environmental impacts.
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SECTION 12
LIST OF NECESSARY APPROVALS

The following approvals and permits are required for the proposed action.
None have been obtained to date but all are required prior to construction.

Approval/Permit Required Responsible Agency
1. Special Management Area Pemit Planning Dept., County of Hawaii
2. Shoreline Setback Variance Planning Dept., County of Hawaii
3. Construction in Navigable Waters U. S. Army, Corps of Engineers
4. Conservation District Use Application State Department Land and Natural
Resources
5. State Coastal Zone State Department of Planning
Management Certification and Economic Development
6. Shorewater Construction Permit State Department of Transportation
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APPENDIX &
EFFLUENT DISPOSAL ALTERNATIVES

Naturz of Problem

The present wastewater disposal system for this area consists of the
Kailua-Kona STP, which treats most of the wastewater for the Kailua-Kona
village, and disposes of the effluent by a combination of surface irrigation
and a large-diameter injection pit. Cesspools are used as the primary means
of wastewater disposal outside of the Kailua-Kona village. In additionm,
several hotels and condominiums along the coastal area between Kailua-Kona
and Keauhou utilize small package sewage treatment plants with shallow small-
diameter injection wells for effluent disposal.

The capacity of the present Kailua-Kona STP is too small to accommodate
the future wastewater requirements of this area, and furthermore, the plant
experiences operational and odor problems.

The cesspools are well distributed and appear to be performing satis-
factorily. Nonetheless, because of the very high soil and rock permeability,
and the close proximity of many of the cesspools to the shoreline, it is in-
evitable that leachate from the cesspools eventuaily discharges into the shallow
coastal waters. The very fact that the cesspools operate in a trouble-free
manner strongly suggests rapid movement of leachate from the cesspool sites.
In fact, this has been verified by field tests performed on several cesspools
along Alii Drive in Kailua-Kona in which fluorescein dye was observed to dis-
charge into the coastal waters within 2 to 7 hours after being introduced into
the cesspools (Matsuura, 1981).

The operation of the injection wells is not well documented, but since
all the wells are very close to the shoreline it is certain that injected
effluent discharges into shallow coastal waters. The effluent presumably has
undergone secondary treatment, but the small package treatment plants used at
most injection well sites in Hawaii are notorious for their poor treatment
record (Petty and Peterson, 1979).

The éxtent, if any, of contamination of ébaétal waters by leachate from
cesspools and injection wells is not well known. Significant levels of coli-
form bacteria contamination have never been detected during the several years
of water quality monitoring by the Hawaii State Department of Health at their
Kailua pier and Kona Hilton Hotel stations. However, nutrient levels in excess
of State standards have been detected (See Table 4-4). This is indicative of

the movement of leachate into the coastal waters. Generally speaking, the
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quantities of cesspool leachate which discharge into the coastal waters
probably are relatively small and distributed over a rather large area,

and hence get mixed with seawater very rapidly. The injection well leachates
from the Kailua-Kona Treatment Plaat and the small treatment plants in the
Southern zone are more significant f£lows. Because of the highly permeable
nature of the volcanic rocks in this area, the possibility always exists

that cesspool or injection well leachate may become channelized in a lava
tube or other subsurface flow structure and discharge into the coastal waters
in concentrated form, thus creating the potential for contamination of the
shallow coastal waters on a3 1ocal scale where the cesspools/injection wells

exist.

Given the present situation in the Kailua-Kona area of rapid population
growth and limited wastewater treatment capacity, unless additional treatment
capacity is constructed it is inevitable that greater quantities of leachate
from cesspools and injection wells will discharge into the shallow coastal
waters and increase the potential for contamination of these waters. The pro-
posed solution to the wastewater disposal problem is to construct 2 mew
centralized system for treatment and disposal of wastewaters. This plan pro-
poses three alternative soiutions for the disposal of the treated effluent from
the proposed mew STP near Honokohau Harbor. These disposal alternatives are:
jrrigation with injection well backup, ocean outfall, and injectionm wells.

The purposc of this report is to provide a brief evaluation of the possible
impacts these three alternative effluent disposal plans might have on the sub-

surface and coastal waters in the area.

Irrigation
This plan for wastewater disposal would utilize -the treated effluent

primarily for golf course and park irrigation, with injection wells as @
backup during times when irrigation was not possible. The principal advantage

of irrigation reuse OvVeT the other alternatives is that of wateT reclamation in

a highly water deficient area.
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Much of the effluent would evaporate and be utilized by plants. Ultimately,
a small portion of the effluent would percolate down to the top of the ground-
water body as return irrigation water and be transported in accordance with the

' regional flow pattern to the shoreline and discharged into the coastal waters

(see Figure 1 for groundwater flow of area). But since the irrigation effluent
would be applied over a fairly large surface area, and' furthermore, the topsoil
would .act as a filter, the potential for contamination of coastal waters should
be negligible. Contamination of groundwater in the area would not even be a

consideration because all groundwater in the vicinity of the pr0pcsed STP site

contains several thousand mg/l of chlorides.

Ocean Outfall
The main disadvantage of disposal by ocean outfall compared to reuse by

irrigation is the wastage of usable water. The main advantage of ocean out-
fall disposal cormpared to well injection is the relatively trouble-free and
non-contaminating nature of the operation.

Injection Wells

This disposal method will utilize several large-diameter injection wells
probably about 150-200 feat deep. Because the waste effluent Wlll be 1n3ected
directly into the basal groundwater body, it is instructive to consider the
hydrogeology of the area. Figure 1 is a cross-sectional view showing the
generalized groundwater flow patterns for this area. '

As was dlscussed previously, the subsurface materials in this area, which
consist ewtlrely of thin basaltic lava flows from Hualalai, are characterized
by their extremely high permeability. Values of hydraulic conductivity are
thought to range between 1,000-10,000 feet/day. Basal groundwater may- become .
channelized locally ‘by .even higher permeab;lxty Structures such as: lava tubns.
Consequently, occasional fresh water springs dlscharge along thxs'coastlzne,
_and.one .such, .spring discharge occurs in the vicinity of Homokohau Harbor. If
efflucnt from injection wells were to intercept such a channelized groundwater
flow system extremely rapid and concentrated effluent discharge to the coastal

waters could be expécted.
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A simplified, but instructive way of evaluating the impact of injected
effluent discharge at the coastline is to assume that initially the effluent

mixes with local groundwater and becomes diluted, but with time the local ground-

water gets displaced until at steady state the effluent totally displaces the’
ambient water along its path and travels to the coast as a plume with dilution
occuring only at the margins of the plume. The geometry offthe effluent plume
and -the width along which- it discharges into the coastal waters is a function
of the aquifer. and.local flow field parameters, and can readily be calculated.
The effluent would normally discharge into the shalléw eoastai waters within
several hundred feet of the shoreline. Dilution of the effluent with seawater
depends primarily on the width of the plume where it discharges into the
coastal waters and the mixing capacity of the coastal waters.

Figure 2 shows a typical effluent plume which might be expected to result

from waste injection wells at the proposed Honokohau STP. The plume has been

calculated .using the following equations:

H
n

Q/2 WbKi . (1)

L=20r ) 2)

PR

where L is the width of the effluent plume at the coast, r is the upgradient

distance the plume travels, Q is the injection rate of 2.8 mgd, b is the vertical
" injection interval (effluent plume thickness) which was assumed to be 100 feet,

K is the aquifer hydraulic conductivity, assumed to be 3,000 feet/day, and i is
the ambient flow field gradient, assumed to be 2 feet/mile. Using these values
the width along which the effluent discharges into the coastal waters turns out

_ to be approximately 3100 feec. P T TR
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The maJor advantage of 1n3ectlon wells over the other disposal alternatives

is one of economics. Compared to most other injection well sites in’'the

Hawaiian Islasids, this area appears to be quite favorable because the very high
rock permeability should reduce well clogging problems which are common to many
jnjection well operations in Hawaii. Furthermore, the waters along this coast-

line generally are energetic and the mixing capacity should be high.
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The major disadvantages of injections wells compared to the other disposal
alternatives are: (1) the uncertain potential for contamination of coastal
waters, especially if effluent becomes channelized in local flow structures such
as lava tubes which are known to occur within the general area, and (2) the
potential for costly well clogging and maintainence problems thch are exper-

jenced at many Hawaiian waste injection facilities.
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FIGURE A-1: Generalized groundwater flow patterns in Kailua-Kona area.
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APPENDIX B
DISPOSAL BY OCEAN OUTFALL

GENERAL -

Marine disposal of sanitary wastes can be accomplished with ocean
outfalls. Normally an outfall consists of a pipeline to transport
the wastes offshore to deep water and a diffuser section to disperse
the treated effluent into the surrounding water. The more primitive
outfall system consists of an outlet which discharges raw sewage

jnto a body of water. The state of the art of outfall design has
advanced in recent years where the natural processes of the receiving
body of water are utilized to effectively dilute and purify the
treated effluent and to transport it from the discharge site.

The vertical density stratification in the nearshore regime is utilized
to keep the sewage field submerged. A multiple port diffuser section
js used to produce a high dilution of the wastewater with the receiv-
ing waters. The sewage field, which develops, undergoes vertical mixing
and horizontal spreading under the influence of the available nearshore
currents and density stratification. The resultant large and highly
diluted effluent field subsequently undergoes additional oceanic dis-
persion and movement away from the discharge location due to the
jnfiuence of the coastal oceanic circulation.

DESIGN CONSIDERATIONS

Important considerations in the design of an outfall system are the
water Quality standards that must be maintained in the receiving waters,
the seasonally varying circulation patterns at the disposal site, the
seasonal extent of the vertical density stratification, the effect the
effluent may have on the ecological balance existing in the area, and
the potential and actual recreational use of waters in the disposal
area. Other factors of significance are topography, potential wave and
tsunami hazards, economics, and marine construction techniques.
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A preliminary site investigation of several potential outfall sites
in the Kailua-Kona coastal sector was conducted between February 5 and
March 13, 1973 to obtain additional background data pertinent to the

coastal sector of the study area. Circulation, stratification, water

quality, and bathymetric data were taken. An underwater diving survey
was also conducted to determine the general relief of the bottom and the
marine 1ife thereon. The results of the investigation are discussed
briefly below and in greater detail in Appendix A, Preliminary Ocean
Qutfall Site Investigation of the report "Master Plan for the Kailua-Kona
Sewerage System, Phase IV (Northern Zone)," R. M. Towill Corporation,
1973.

The circulation data indicated that the currents are influenced by the
bathymetry. There was a southward flow during March parallel to the
coastline - underwater bathymetry north of Keahoulu Peninsula and a
northwesterly flow moving along the coastline south of the point. This
flow had previously moved through Kailua Bay. ItLj§,qui;g apparent
that. these two .transports must converge and‘mOVeﬂéeaﬁard inhtﬁé Vfcinity
of. Keahuolu Peninsula. It would be necessary to specifically examine
this area to determine where these two systems converge. During the
inves;igation, a strong onshore component of short duration (1 hour)

was also evident in each day's current record.

Stratification data taken on February 5 and March 13 indicated that
the bottom of the surface mixed layer at those times was located deeper
than 330 feet (100 meters). Oceanographic investigations by Wyrtki,
et al (1967), off the leeward side of the Island of Hawaii indicate
that during the winter months of anticipated minimum stratification,
the mixed layer depth appears to be located at a depth of about 400

feet.

Water quality samples were taken in both Class AA waters and Class A
waters. The delineation of the Class AA - Class A waters boundary
is indicated in Plate B-1. The nutrient levels varied with location
and depth, with some values exceeding the applicable Water Quality
Standards. The standards are presented in Table 3-2.
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! o The bathymetric data were taken by RMTC in March 1973 and by the U. S.
NOAA, National Ocean Survey in late 1972. The charts indicate that
- an expansive fringing coral reef or table reef does not exist around

‘ Keahuolu Peninsula. The bottom slopes in the area are very steep
- (30°-50°), especially around Keahuolu Peninsula. At the peninsula,
depths of 500 feet are reached as 1ittle as 1,000 feet from shore.
The underwater survey verified the steepness of these slopes and
further showed the irregular nature of the bottom. The bottom materials.
B appears to be an extension of the lava rock found on shore, covered with

a thin veneer of coral.

- The coastal waters in the study area are enjoyed by SCUBA divers,
pleasure crafts, snorklers, and fishermen. Glass bottom boat cruises
pass through the area. The County of Hawaii Park Beach adjacent to
the abandoned Kona Airport is used extensively for picnics and swim-
ming. One design consideration in considering an outfall for this

o area is the preservation of the water quality in accordance with the
- prescribed standards for Class A and Class AA waters. '

On-‘March 13,1973, an underwater diving survey was conducted along:

three selected possible outfall alignments. The purpose of the investi-
2 ', gation was to determine the feasibility of laying a pipeline on the ’
bottom and to evaluate the gological and biclogical conditions in the

3 area. The three alignments 1, 2, 3 that were surveyed are shown on

Figure 8-1. Al1 3 transects were commenced at the shoreline and followed
7 to a depth of 100 feet. Visual observations could be made to an estimated
= depth of 125-150 feet and photographs were taken to document each

survey line.

“l
wd
Transect #1
E] The shoreline is very irregular with large lava, formations. The near-
shore bottom, to a depth of 25-30 feet, is characterized by large
r? boulders and lava outcroppings. The average bottom slope is about
- 10°-15°. The relief of boulders and lava outcroppings is about 5 to
R 12 feet. Numerous small coralheads (75-80% coverage) are present with
|
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the accompanying reef fish. Bottom dwelling organisms consist pri-
marily of urchins, starfish and sea cucumbers.

smaller rocks and outcrops replace the large boulders at a depth

of 30-50 feet. The slope remains 10-15°, and relief js 3-5 feet.
Marine life is essentially as above. A ledge is encountered at a
depth of about 50 feet and the slope changes drastically to 35-45°.
Finger coral replaces coralheads, and relief is only 2-3 feet. Reef
fish, urchins, moray eels and mollusks are the predominant biota.
The same slope and characteristics are present to 100 feet and sand
deposits are found interspersed with decreasing finger coral. The
slope of 35-45? continues to the visual 1imit of about 150 feet.

Transect #2
This transect. is essentially the same as #, with irregular rocks,
lava blocks and outcroppings predominating to the 30 to 40 foot depth.

‘The slope js 10-15°, and relief is 3-7 feet. Extensive coral coverage

(80%) is present at depths greater than 15 feet. Typical reef environ-
ment, as described above, js present. .

At 50 feet, the slope increases abruptly te 30-45°, and relief de-
creases to 2-5 feet. Finger coral predominates and reef 1ife is
present. Fewer fish are found here than on transect #1, but this
js 1ikely to be coincidental. Benthic 19fe such as sea urchins,
cucumbers, starfish, etc., are present.

No discernible changes occur in slope or character to the visual
limit of 130-140 feet.

Transect #3
The shoreline is again very rocky and large boulders are found in
the nearshore area. The slope is slightly less than 10° and 1ife

is sparse, consisting mostly of benthic organisms.
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= A broad plain exists to a depth of 35 feet. The slope is less than

: 5°, Coralheads are present, but coverage is only 10-20%. Sand and
coral rubble predominate with a few large outcroppings of rock or lava,
covered with coral. Fish are virtually absent. Bottom 1ife is very
sparse, consisting of urchins, cucumbers and starfish.

e =t e, e & g an A b e arr

At 35 feet, a large ledge is present and extends on a 50-60° slope
— down to 100 feet. Finger coral coverage is greater than 90%. Benthic
— 1ife is abundant.

At the bottom of the ledge a sand pocket is present and extends to the
visual 1imit of 150 feet. The slope is 20-30°, Tife is almost com-
pletely absent. Lava outcroppings, covered with finger coral, are
present on both sides of the sand pocket.

- In summary, the bathymetry of each of the transects is very rugged,

- steeply sloping and drops quickly to deep water. The benthic community
is a function of depth and appears to be typical of the Hawaiian
.Islands.

. C. PRELIMINARY DESIGN CONCEPT

ZE 1. Design Concept

' When wastewater is discharged deep into the ocean and the ocean

o waters are density stratified, the wastewater is mixed with the

. denser layers of the ocean bottom water. The mixture rises

= until it meets water having a density equal fo that of ?he

o mixture. Temperature measurements off nearby Ke-ahole Point

_ have indicated that the desired density stratification exists

| at the outfall site. |

- o The indications from the preliminary oceanographic data are

. that a deep water outfall is feasible at several locations in this

- . coastal sector. The outlet or diffuser section must, however,

Lj be placed at a depth greater than 400 feet for high dilution and

’ submergence of the effluent field, thereby ensuring the

[] maintenance of the existing pristine water quality in the adjacent
7 B-5
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The alternatives for deep ocean disposal at Wastewater Treatment
Plant Sites A or B (1973 sites) each indicate that a deep

ocean outfall diffuser at a depth of approximately 500 feet

can meet the design requirements. The sewage field should not
surface at this outfall depth. Since seasonal and diurnal
stratification in this area has not been thoroughly examined
and the transport of the submerged sewage field would be
influenced by the currents at this significant depth, field
studies will be required to comprehensively determine the deep
circulation patterns and seasonal stratification at the disposal
area finally selected for the outfall. The alignment selected
will be influenced by the Water Quality Standards, bathymetry,
economics, oceanographic factors, and construction methods.

The outfall pipe size is determined by the projected ultimate
peak design flow, the elevation of the proposed plant sites,
and the outfall lengths. .

The preliminary outfall system concept for each site consists of
a short diffuser at a depth of 500 feet, with an initial dilution

of 200:1 for the case of no current over.the diffuser. The natural.

elevation at each WWTP site provides sufficient head for a gravity
flow system, thereby eliminating the need for an effluent pump
station.

Class AR waters. If a well designed diffuser is located at a

- depth greater than 400 feet, the effluent field is not expected to
surface even during the winter period of minimum stratification.
This is an important design objective since a surfacing effiuent
field could be driven onshore under the influence of the onshore
surface tomponents of winds and/or currents. Based upon the
limited field data now available, it can be postulated that the
Water Quality Standards for the coastal sector would not he vio-
Tated if the effiuent field was kept submerged and at a sufficient

distance frpm shore.
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APPENDIX C

ORGANIZATIONS AND PERSONS CONSULTED

FEDERAL GOVERNMENT

Chief

Fish & Wildlife Service

U. S. Department of the Interior
Room 5302

pJKK Federal Building

Honolulu, Hawaii 96813

Chief

National Park Service

U. S. Department of the Interior
Room 6305

PJKK Federal Building

Honoiulu, Hawaii 96813

Chief o

Geological Survey

U. S. Department of the Interior
Room 6110

PJKK Federal Building

Honolulu, Hawaii 96813

STATE OF HAWAII

Mr. John Farias, Jr.

Chairman, Board of Agriculture
Department of Agriculture
State of Hawaii

1428 South King Street
Honolulu, Hawaii 96814

Mr. Hideto Kono

Department of Planring and
Economic Developmunt

State of Hawaii

P. 0. Box 2359

Honolulu, Hawaii 96804

Mr. Ryokichi Higashionna

Director

State of Hawaii

Department of Transportation

869 Punchbowl Street

Honolulu, Hawaii 96813

Dr. Stephen Lau, Director
Water Resources Résearch Center
University of Hawaii at Manoa
Honolulu, Hawaii 96822

Cc-1

" Honolulu, Hawaii

Mr. Kisuk Cheung, Chief

Engineering Division

U. S. Army Engineer District

Honolulu

Building 230

Fort Shafter, Hawaii 96858

Mr. Alvin K. H. Pang, Director

Honolulu Insuring Office

Federal Housing Administration

Department of Housing and
Urban Development

P. 0. Box 3377

Honolulu, Hawaii 96801

Mr. Jack P. Kanalz

State Conservationist

USDA, Soil Conservation Service
P. 0. Box 50004

Honolulu, Hawaii 96850

Mr. Franklin Y. K. Sunn
Executive Director
Hawaiian Housing Authority
p. 0. Box 3046
Honoluiu, Hawaii 86802

Cormission on Population and the
Hawaiijan Future

office of the Governor

State of Hawaii

550 Halekauwila Street
Honolulu, Hawaii 96813

Richard L. O'Connell, Director

office of Environmental Quality Control
state of Hawail

550 Halekauwila Street

Room 301
Honolulu, Hawaii 96813

Or. James S. Kumagai
State of Hawaii
Departrent of Health
p. 0. Box 3378

96801

-
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Mr. William Blaisdell

Planning Director

Department of Hawaiian Home Lands
550 Halekauwila Street

Honolulu, Hawaii 96813

Office of the Chancellor

University of Hawaii at Hilo
Hilo, Hawaii 96720

COUNTY OF HAWAII

Mr. Milton Hakoda

Director

Department of Parks and
Recreation

County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

Mr. Sidney Fuke, Director
Planning Department
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

OTHERS

Mr. Jitsuo Niwao

Manager

Engineering Department

Hawaii Electric Light Co., Inc.
P. 0. Box 1027

Hilo, Hawaii 96720

Mr. Hisashi Enomoto
Supervising Engineer
Hawaiian Telephone Company
P. 0. Box 425

Hilo, Hawaii 96720

Trusteés
Bernice Pauahi Bishop Estate

P. 0. Box 3466

" Honolulu, Hawaii 96801

Kona Outdoor Circle
President - Pearl Rein

c¢/o Ron Burla & Associates
P. 0. Box 1148
Kailua-Kona, Hawaii 96740

Chairman

Department of Land and Natural
Resources

State of Hawaii

P. 0. Box 621

Honolulu, Hawaii 96809

Mr. Akira Fujimoto
Manager '

Department of Water Supply
County of Hawaii

P. 0. Box 1820

Hilo, Hawaii 96720

Director

Department of Research and-
Development

County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

Mr. Claude Onizuka

Kona Jaycees

c/o Xona Credit Union
Kailua-Kona, Hawaii 96740

Mr. Jim. Potter ,
West Hawaii Committee

P. 0. Box 1761
Kailua-Kona, Hawaii 96740

Mr. Pete L'Orange, Chairman

Kona Soil and Water Conservation
District

RR #1, Box 519

Captain Cook, Hawaii 96704

Ms. Virginia Isbell i
Kona Citizens Planning Council
P, 0. Box 926

Kealakekua, Hawaii 96750

Ms. Jenny Paris

Life of the Land
General Delivery
Pahoa, Hawaii 96778
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Manager

GASCO, Inc.
Hawaii Division
P. 0. Box 1397
Hilo, Hawaii 96720

Mr. Douglas Meller

Secretary Shoreline Protection
Alliance

P. 0. Box 4247
Honolulu, Hawaii 96813
Kona Civil Club
c/o Rufus Spalding
Kailua-Kona, Hawaii 96740
Ms. Faith Yates
"Hawaiian Civic Club
P. 0. Box 429
Kealakekua, Hawaii 96750
Mr. Joe Tassil
Organizations Kona
RR #L, Box 249-B
Holualoa, Hawaii 96725
Mr. Dave Walker

Kona Board of Realtors
¢/o McCormack Realty
P. 0. Box 1360
Kailua-Kona, Hawaii 96740

Mr. Fred Honda, President

Kona Hotel Manager Assaciation
Keauhou Beach Hotel

Keauhou, Kona, Hawaii 96740

President
Kona Chamber of Commerce

P. 0. Box 635
Kailua-Kona, Hawaii 96740

€-3

Mr. William Hale

Kona Conservation Group
RR #1, Box 125
Captain Cook, Hawaii 96704

Mr. Pete L'Orange

Hawaii Leeward Planning Conference
P. 0. Box 635
Kailua-Kona, Hawaii 96740

Kobayashi Develonment &
Construction, -1 1c.
1150 South King Street
Suite 901
Honolulu, Hawaii 96814
Kona Coast Company
¢/o0 Huehue Ranch
Kailua Kona, Hawaii 96740
Mr. James M. Greenwell
Lanihau Corporation
3210 E. Kopaka Street
Honolulu, Hawaii 96810

Lilioukalani Trust

First Hawaiian Bank Trust Division
P. 0. Box 3200
Honolulu, Hawaii 96801

Union Investments, Inc.
460 Ena Road, Room 408
Honolulu, Hawaii 96815
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COMMENTS AND RESPONSES MADE DURING
CONSULTATION PROCESS
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APPENDIX E

COMMENTS AND RESPONSES MADE DURING
REVIEW PROCESS
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