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EXECUTIVE CHAMBERS

HONOLULY

GEORGE R, ARIYOSH!
GOVERNOR

April 23, 1980

Mr. Donald A, Bremner, Chairman
Envirommental Quality Commission
550 Halekauwila Street, ZRoom 301
Homolulu, Hawaii 96813

Dear Mr. Bremner:

Subject: Kahaluu Wastewater Treatment and Disposal
System, Kahaluu, Oahu

Based upon the recommendation of the Office of Environmental
Quality Control, I am pleased to accept the subject document as
satisfactory fulfillment of the requirements of Chapter 343,

Hawaii Revised Statutes. This environmental impact statement will
be a useful tool in the process of deciding whether or not the
action described therein should or should not be allowed to proceed.
My acceptance of the statement is an affirmation of the adequacy

of that statement under the applicable laws, and does not constitute

an endorsement of the proposed action.

When the decision is made regarding the proposed action
itself, I expect the proposing agency to weigh carefully whether
the societal benefits justiiy the envirommental impacts which will
likely occur. These impacts are adequately described in the
statement, and, together with the comments made by reviewers,
provide a useful analysis of alternatives to the proposed action.

With warm personal regards, I remain,

Yours very truly,

i?éréii;iiixiyoshi

cet Mr. Wallace Miyahirsa
Mr. Richard L. 0'Connell
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SECTION 1
SUMMARY

BACKGROUND

Urbanization of the Kahaluu and Kaneohe districts within the last
two decades has caused significant adverse impacts on the water
quality and ecology of Kaneohe Bay. Urbanization has caused physical
changes because of concentrated discharges of sewage, accelerated
sedimentation‘due to subdivision developments, pollutants from
urban runoff, and channelization of streams within the watershed.

Major concerns of water quality management within the Kaneohe Bay

area are sewage discharges, storm water runoff, and sediment transport.

The regional wastewater planning of the Kahaluu area began with the
1972 (as amended) study entitled, "Water Quality Program for Oahu,
With Special Emphasis on Waste Disposal." The study established a
wastewater planning region for the Kahaluu-~Kaneohe-Kailua region

and recommended a wastewater collection, treatment and disposal
system for the Kahaluu subarea of the region. Based on water quality
and oceanographic investigations, the study concluded that wastewater
discharges into Kaneohe Bay should be discontinued. The Kaneche-
Kailua system is essentially complete with the recent construction
of the Mokapu Ocean Outfall and interconnected effluent pumping
systems from the Kaneohe and Kailua Sewage Treatment Plants. The
outfall and pumping systems have sufficient capacity to handle the
Kailua-Kaneohe flows as well as the future flows from the Kahaluu
subarea.

DESCRIPTION OF PROBLEM

Ahuimanu is the only district subarea within the planning area with

a sewer system. The other subareas within the planning area use
cesspools as the primary means of wastewater disposal. There are
approximately 2000 cesspools presently being used of which approximately
20 percent are defective.

I-1



A significant quantity of surface water quality data for Kaneohe
Bay and streams discharging into the Bay has been obtained. The
data indicate that some of the State Water Quality Standards are
exceeded while some are not. Fecal coliform and fecal streptococcus
were detected in the streams of the planning area, indicating con-
tamination from both human and animal sources.

The NPDES Permit for the Ahuimanu STP stipulates that the present
effluent discharge to Ahuimanu Stream must be eliminated by February 28,
1983. In addition, the plant utilizes the "rapid block” unit for the
activated sludge process. Past experience at plants using similar
units indicates that this particular type unit produces poor effluent
as the flow reaches 55 to 65 percent of its design capacity. The

normal daily fluctuations in flow to the unit have been diagnosed

as the cause of the problem.

FRaiite
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EXISTING CONDITIONS

The 1977 population was estimated at 11,180 in the planning area.

Most of the population is concentrated in the southern portion in the
districts of Ahuimanu and Kahaluu. The northern portion is essentially
rural in nature and is characterized by scattered farms and homes.

The geology of the planning area is associated with the Kailua and

i
S
=

Koolau volcanic series. These volcanic rift zones in the upper
reaches of the planning area are formed from a series of vertical
dikes wheh capture infiltrating rainfall and form a storage area
for the groundwater supply of the island.

S

The lowlands of the planning area were formed from deposits of
alluvial material and are generally poorly drained. There are
numerous perennial streams which all discharge into Kaneohe Bay.
Environmentally sensitive zones include Waihee Marsh, Kaneohe Bay,
and the coastal zone of the planning area.

Eleven archaeological and historic sites have been registered in
the planning area. The proposed action will not affect any

I-2
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of these sites. Several endangered avian species have been identified
within the planning area. The proposed action will not endanger
their natural habitats.

FUTURE ENVIRONMENT WITHOUT THE PROJECT

Population projections were based on the State's Series II-F projec-
tions. These projections reflect a relatively low growth rate for
the planning area. Based on current zoning and land use, the
southern portion is expected to receive most of the growth. The
northern portion is expected to remain agricultural, with a low
growth rate.

Cesspools may no longer be a feasible method of disposing wastewater
in the southern portion of the planning area because of the higher
population densities predicted there. The concern is that the
continued concentration of untreated wastewater in the southern

area would further contaminate the surface and groundwater resources.

PROPOSED ACTION

It is proposed to construct a wastewater management system for the
urbanized areas of Kahaluu, with the rural areas continuing to be
serviced by on-site cesspools.

The no action or no project alternative is recommended for the rural
northern section of the planning area because of insufficient data on
the sources of pollution. An extensive field study is required to
determine if the approximately 300 cesspools or nonpoint sources are
the cause of the water quality problems. Positive action is temporarily
deferred until a field investigation is undertaken for the adjacent
North Oahu planning area where similar situations exist.

The proposed wastewater management system for the urban southern section
consists of the following:

- Collection.

- Transmission of screened and degritted raw wastewater to Kaneohe
Sewage Treatment Plant (STP).

I-3



- Treatment at Kaneohe STP.
- Effluent disposal through the Mokapu Ocean Qutfall and sludge disposal

to a municipal landfill.

The description of each component is summarized below.

1. Collection
The collection system will collect the raw wastewater from
the urbanized areas and convey the wastewater to the Ahuimanu
STP Site. Approximately 65,500 lineal feet of gravity sewers,
14,000 lineal feet of force mains, and six sewage pumping stations
will be installed. The existing Ahuimanu collection system
will remain in service. The Ahuimanu STP site will be the central
collection point for the wastewater.

2. Transmission to Kaneohe STP
The collected wastewater will be transmitted outside of the
Kahaluu planning area to the existing Kaneohe STP for treatment.
The Ahuimanu STP will be abandoned and converted to a sewage
pumping station. The proposed pumping facilities consist of
the sewage pumps and an equalization basin wet well. The existing
headworks facility of the Ahuimanu STP will be retained to
screen and degrit the raw wastewater before pumping. The rest
of the plant will be abandoned. The sewage pumps will be capable
of pumping either screened and degritted raw wastewater or
secondary effluent. The planned expansion of the headworks
units at Kaneohe STP, which is required to accommodate the
Kahaluu flows will not be ready in time. In the interim, it
is proposed that the Ahuimanu STP will remain in service, with
secondary effluent pumped to the effluent pumping station at
the Kaneche STP for disposal via the Mokapu Cutfall. Following
completion of the Kaneohe STP expansion, the Ahuimanu STP will be
shut down and screened and degritted sewage will be pumped to
the Kaneohe STP for treatment and disposal.

3. Treatment at Kaneche STP
The degree of treatment that will be required at Kaneohe STP will
be determined in mid 1980 when the Environmental Protection Agency

[-4
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(EPA) will rule on the secondary waiver application for the

Mokapu Ocean Qutfall. The level of effluent guality presently
attainable by the trickling filters at Kaneohe STP does not com-
ply with the EPA defined standard for secondary treatment. If

the secondary waiver application is approved, the non-secondary
effluent will continue to be discharged through Mokapu Ocean
Qutfall. If the application is disapproved, the Kaneohe STP

will have to be upgraded to comply with EPA standards for secondary
treatment. With the exception of the headworks, the plant has
sufficient capacity to handle the design flows from Kahaluu.

i
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4, Disposal

-% The treated Kahaluu wastewater will be initially pumped to the
- effluent pump station at the Kaneohe STP for direct disposal
2] through the Mokapu Ocean Outfall., After expansion of the Kaneche

STP, the Kahaluu wastewater flows will be pumped directly to the
headworks of the STP for treatment and disposal through the Mokapu
Qutfall. The present effluent discharge into Ahuimanu Stream
from the Ahuimanu STP will be discontinued in compliance with

the National Pollutant Discharge Elimination System (NPDES)
permit. The Mokapu Ocean Qutfall has been designed to include
the Kahaluu flows. The sludge will continue to be trucked

from Kaneohe STP to the Kapaa municipal landfill for disposal.

F.  ENVIRONMENTAL IMPACT
The primary long-term beneficial impact of the proposed action
would be the improvement of surface, groundwater and bay water quality
in the area by elimination of approximately 1,700 cesspools and
termination of the Ahuimanu STP discharge into Ahuimanu Stream.
The primary adverse impact would be the high costs for sewer improve-
ment districts that must be borne by the property owners.

Primary Impacts

Beneficial Impacts
1.  Improvement of water quality and water environment.
2. Elimination of malfunctioning cesspools and resultant health

hazards within proposed improvement districts.
3. Elimination of City cost of pumping cesspools within
proposed improvement districts.

I-5



&4, Simplification of City wastewater management operations
by eliminating the sewage treatment plant at Ahuimanu.
5. Increased property values due to sewer improvements.

Adverse Impacts

1. Cost to Federal, State and City Government of the proposed
facilities.

2. Cost to property owners within improvement districts
for new sewer facilities and backfilling of cesspools.

3. User charges for operation and maintenance of the proposed
system.
Increased taxes due to increased property values.

5. Construction nuisance and business disruption with minor
economic losses.

6. Commitment of energy and resources to an expanded centralized

wastewater system,

7. Temporary effects on water quality during construction at
stream crossings. .

8. The continued use of cesspools in the unsewered rural areas
may be a potential source of water pollution.

I-6



SECTION 11
PROJECT DESCRIPTION

PROJECT LOCATION

The project planning area is located on the windward coast of the
Island of Oahu, State of Hawaii (Figure II-1). Situated within the
northern portion of the judicial District of Koolaupcko on the
windward side of the Island of Oahu, the planning area (Figure II-2)
includes the areas of Kualoa, Hakipuu, Waikane, Waiahole, Kaalaea,
Waihee, Kahaluu, Ahuimanu, and a portion of Heeia. The planning
area encompasses an area of approximately 12,300 acres, or nearly

20 square miles,

The planning area is the Kahaluu portion of the Kahaluu-Kaneohe-

Kailua wastewater planning region. The Kahaluu planning area

boundaries extend from Kaneche Bay to the Koolau Mountain Range
ridgeline and in the north-south direction from Kaoio Point in Kualoa
south to where the Kaneche sewers currently terminate in Heeia.

The area is made up of a suburban {urban fringe) area to the south

at Ahuimanu, changing to a rural area in the central and northerly
sections. The project planning area was determined by the Water Quality
Management Plan for the City and County of Honolulu. This "208 Water
Quality Plan" was completed in 1978 as a Joint effort by the State Depart-
ment of Health and the City and County of Honolulu to develop an area-
wide waste treatment plan for the entire island of Oahu.

PURPOSE OF PROJECT

1.  Background
Urbanization of the Kahaluu and Kaneohe districts within the last
two decades has caused significant adverse impacts on the
water quality and ecology of Kaneohe Bay. HNumerous studies
have been conducted to determine the ecological changes Kaneohe
Bay has undergone because of urbanization. Urbanization has
caused physical changes because of concentrated discharges of

sewage, accelerated sedimentation due to subdivision developments,
pollutants from urban runoff, and channelization of streams
within the watershed.
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Major concerns of water quality management within the Kaneohe
Bay area were sewage discharges, storm water runoff, and
sediment transport. The regional wastewater planning of the
Kahaluu area began with the 1972 study entitled Water Quality
Program for Oahu With Special Emphasis on Waste Disposal.

The study developed regional wastewater management plans for

the entire isiand of Oahu. It established a wastewater

planning region for the Kahaluu-Kaneche-Kailua region and
recommended a wastewater collection treatment and disposal
system for the subareas of the region after these subareas

were studied in depth. Based on water quality and oceanographic
investigations, the study concluded that wastewater discharges
into Kaneohe Bay should be discontinued. The Kaneohe-Kailua
system is now essentially complete with the recent construction
of the Mokapu Ocean Qutfall and interconnected disposal systems
from the Kaneohe STP and the Kailua STP. The outfall has sufficient
design capacity to handle the Kailua-Kaneohe and Kaneohe Marine
Corps Air Station flows as well as the future flows from the
Kahaluu subarea.

The wastewater management system for the Kahaluu planning area

of the Kahaluu-Kaneohe-Kailua regional plan is now being examined
in detail under Step 1 (Facility Plan) of the EPA Construction
Grants Program. The Facility Plan developed a recommended
wastewater system for Kahaluu which is compatible with the
existing and future facilities in the Kahaluu-Kaneohe-Kailua
planning region, the Tatest population projections for Kahaluu
and the desires of the communities in the planning area.

Description of Problem

Ahuimanu is the only district subarea within the planning area
with a sewer system. The other subareas within the planning
area use cesspools as the primary means of wastewater disposal.
There are approximately 2000 cesspools presently being used of
which approximately 20 percent are defective.

I1-2



A significant quantity of surface water quality data for

Kaneohe Bay and streams discharging into the Bay has been
obtained. The data indicate that some of the State Water
Quality Standards are exceeded while some are not. Fecal
coliform and fecal streptococcus were detected in the streams

of the planning area, indicating possible low-level contamination
from both human and animal sources.

The National Pollutant Discharge Elimination System (NPDES)
Permit for the Ahuimanu STP stipulates that the present effliuent
discharge to Ahuimanu Stream must be eliminated by February

28, 1983. 1In addition, the plant utilizes the "rapid block”
unit for the activated sludge process. Past experience at
plants using similar units indicates that this particular type
unit produces poor effluent as the flow reaches 55 to 65

percent of its design capacity. The normal daily fluctuations
in flow to the unit have been diagnosed as the cause of the
probiem.

C. PROJECT SCOPE
The project scope for the Facility Plan included the following
technical objectives:

Examine all alternatives for the facilities required to collect,
treat and dispose of the flows from the planning area. The
planning period shall be 20 years to comply with EPA requirements.

Examine in detail the alternative of treating wastewater from
the planning area (including the Ahuimanu Sewage Treatment
Plant area) at either the Kahaluu Wastewater Treatment Plant
or the Kaneohe Sewage Treatment Plant, or both. (NOTE: New
treatment plants are designated “wastewater treatment plants"
or WWTP; existing treatment plants are designated "sewage
treatment plants" or STP.)

Examine the retention of the Ahuimanu STP, with expansion if
necessary. )



Determine what sewer lines are necessary ito convey or intercept
the wastewater,

Determine what alternate treatment facilities besides central
treatment plants are feasible.

Determine treatment levels for all alternatives.

Examine alternate effluent disposal systems, including land
use.

Determine what sites and sizes are necessary for all facilities.
Enhance public health by eliminating cesspools where unsuitable.

Comply with the requirements of the Federal Water Pollution
Control Act, Amendments of 1972 (Public Law 92-500).

Comply with the National Pollutant Discharge Elimination
System (NPDES).

Comply with applicable State of Hawaii, Department of Health,
Public Health Regulations.

D.  EXISTING WASTEWATER TREATMENT SYSTEMS
1. Ahuimanu Sewage Treatment Plant (STP)
The tributary area for the Ahuimanu Sewage System is shown in
Figure 1I-3. The facilities include a sewer system for the
Ahuimanu subdivision, tertiary treatment plant and the cutfall
to Ahuimanu Stream. The tributary area of the sewage collection
system encompasses approximately 1,175 homes and a 1977

population of 4,110, distributed over an area of approximately
180 acres.

The Ahuimanu STP operates as a tertiary treatment facility
with capabilities of removing significant amounts of nitrogen
and phosphorus through chemical addition. It is a "rapid
block" activated siudge plant with an aerated grit chamber

11-4



—~—LIFT
. || STATION

TEMPLE  VALLEY
SHOMIMG CENTER

LEGEND

EXISTING GRAVITY LINE
== EX{STING FORCE MAIN KAHALUU WASTEWATER TREATMENT

AND DISPOSAL SYSTEM
e DIRECTION OF FLOW ENVIRONMENTAL IMPACT STATEMERT
FIGURE 113
0o s o 000" 2000- EXISTING SEWER SYSTEM
SCALE IN FEET
. CITY AND COUNTY OF HONOLULU
DEPARTMENT OF PUBLIC WORKS




and a separate primary and secondary clarifier. The tertiary
components include an ammonia stripping basin and a lime addition
facility before primary clarification. The sludge handling system
includes an aerobic digester with mechanical dewatering using

a filter press unit. At the effluent end of the system is a
polishing pond with a mechanical aeration capability. A
schematic layout of the plant is shown in Figure II-4.

Effluent disposal is via an outfall into Ahuimanu Stream which
flows into Kahaluu Stream and eventually into Kaneohe Bay.
Facilities for chlorinating the effluent prior to disposal are
provided.

Sludge is currently being handled by dewatering and subseguent
trucking to the Kapaa municipal landfill in Kailua for disposal.

The average daily flow to the treatment plant is presently

0.3 MGD. Wet weather infiltration increases the flow to 0.4

or 0.5 MGD during occasional heavy rains. The design average
daily flow capacity of the facility is 1.4 MGD. The wastewater
characteristics are basically domestic in nature, but a service
station, stores and a laundromat contribute to the flow.

The Ahuimanu STP "rapid block" system has experienced some
operational difficulties in the past, but is presently
operating within the limits specified in the NPDES permit.
The plant should be able, with some modifications, to
handle the design average flow of 1.40 MGD at a secondary
treatment Tevel, but a higher level of tertiary treatment
would be very difficult.

On-Site Treatment and Disposal Systems
a. System Descriptions
With the exception of the Ahuimanu area, the entire

planning area is serviced by approximately 2,000 on-site
sewage treatment and disposal systems as of December

I1-5
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1876. This number was determined by counting the number
of homes in the planning area and subtracting the number
serviced by the Ahuimanu system. The majority of these
systems is individual 6- to 8-foot diameter cesspools
with varying depths., There is a limited amount of more
elaborate on-site treatment and disposal systems which
are comprised of combinations of mechanical aeration
(cavitette)}, septic tank, multiple cesspools, and/or
leaching fields. The more elaborate disposal systems are
used for multiplie family units or in areas with soils

of poor permeability. The exact number and locations

of these units could not be determined since neither the
County nor State keeps records for these private units.
Verification of the use of these systems was obtained
from the contractors and suppliers who furnish these
units.

Quantity of Flows

The Water Quality Program for Oahu study estimated that
the average per capita flow for the Kahaluu area was

75 to 78 gal/day. It is estimated that single

cesspools servicing single family units receive as little
as 150 gpd for small households and as much as 400 gpd
for large households. A reasonable average is 275 gpd,
which is equivalent to 3.5 people/unit at 78 gpcd, At
this average, an estimated total of approximately 0.5 MGD

is disposed in the planning area via on-site treatment,
predominantly by cesspools..

Performance

The performance of cesspools depends upon many factors.

Some of the factors involved are the soil type and permeability,
the height of the groundwater table, the method of installation
and the quantity and quality of sewage discharged into

it. Cesspools that receive waste from garbage grinders



and/or high grease sources will tend to clog much faster.
Cesspools located in fine clayey soils tend to clog faster
then cesspools located in very coarse porous soils. A high
water table can reduce the quantity of sewage that the
cesspool can handle. The method of installation, (i.e.,
how the cesspool was dug) can affect the permeability of
the soil which is in immediate contact with the sewage.
Cesspools with roughened soil faces generally have better
seepage capacities than cesspools where the soil faces

are sheared clean. The longer the cesspocl has been in

use the greater the probability that it will reguire
pumping. The frequency of required pumping will also
increase with age.

In general, cesspools located in stream valleys and in
Towlands are more likely to require pumping due to the
less permeable soils characteristically found in these
areas. Figure II-5 indicates the planning area locations
with severe soil limitations for wastewater disposal by
cesspools. A small percentage of these cesspools require
chemicals periodically to improve their performance. The
City's Board of Water Supply has established a cesspool
Timit Tine (Figure II-5) to maintain the integrity of its
inland water supply sources. No cesspools are allowed
inland from this Tine.

Records of the City's Division of Wastewater Management
indicate that approximately 350, or 20 percent, of the
existing cesspools required pumping in 1977. The pumping
frequency varied from 1 to more than 12 pumpings per
cesspool. The overall average was 7 pumpings per cesspool
pumped. There is a strong correlation of the locations
of these defective cesspools and the poor soil areas
indicated in Figure II-5,

I1-7
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E.  GERERAL DESCRIPTION OF THE ACTION'S TECHNICAL CHARACTERISTICS

1.

Subarea Fvaluation

The planning area was subdivided into eight subareas for evalua-
tion since each subarea has unique features which are best
evaluated independent of each other. The subarea boundaries

as shown in Figure 1I1-6 were determined by population distri-
bution, land use patterns, zoning, and geographic considerations.

a. Demographic Projections
The Series II-F population projections contained in the
State Department of Planning and Economic Development
report entitled "Long-Range Population and Economic
Simulations and Projections for the State of Hawaii®
(March 1978) have been adopted by the City and County of
Honolulu and the State 208 Water Quality Management Plan
for purposes of development planning and facility planning.
The City and County's Department of General Planning has
disaggregated the II-F total by facility plan areas. The
Division of Wastewater Management has used the Department
of General Planning's breakdown to further detail the |
population projection for the planning area.

The southern portion of the planning area is expected to
receive most of the projected population increase with
the exception of the population increases resulting from
developments planned for the Waiahole and Waikane Valleys
in the northern portion. The new population projections
represent a very low growth rate for the planning area.

b. Wastewater Flow Projections
The wastewater flows generated within each subarea for
the beginning of the planning period (year 1980), end of
the planning period (year 2000}, and 50 years after the
beginning of the planning period (year 2030) were determined
(See Section VIII).
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Subareas to be Sewered

The no project alternative is recommended for the subareas of
Heeia-North, Waiahole, Waikane-Hakipuu and Kualoa. This
recommendation to remain on cesspools is based on the low
population density, the agriculturally oriented T1ifestyle of
these subareas, local opposition to development within these
subareas, low projected wastewater flows and the excessive
fiscal impacts associated with the other treatment and disposal
alternatives. In addition, available data is insufficient to
determine if cesspools or nonpoint sources are the cause of
water quality problems. Positive action is deferred until
further field investigation pinpoint the source of pollution.
With the no project alternative, water pollution 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 for
wastewater disposal. Public funds will not be used to correct

any defective cesspools. The present practice of pumping
defective cesspools by the City and County of Honolulu will be
continued.

A conventional wastewater collection system was considered to

be the cost effective alternative for the Ahuimanu, Kahaluu-

East, Kahaluu-North, and Kahaluu-South subareas. This determination
was based on the following considerations.

a. Approximately 70 percent of the residential population of
the planning area reside in these subareas.

b. Population densities are highest in these subareas and the
quantity of raw wastewater being discharged into the ground in
these high density subareas may be considered as a point
source of pollution.

c. Proximity of the Ahuimanu collection and treatment system
which can be readily expanded to serve these unsewered
subareas.

II-9



d. State and City water quality management goal of eliminating
discharge of wastewater into Kaneohe Bay.

e. Centralized system is much more reliable in achieving the
desired water quality in highly populated areas than the
other wastewater management alternatives.

f. The Detailed Land Use Map indicates a concentration of urban
land uses in the area encompassed by these subareas. The
centralized collection system is compatible with these
land uses.

Features of Proposed Action

A centralized collection system is proposed for the subareas

of Ahuimanu, Kahaluu-South, Kahaluu-tast and Kahaluu~Nortﬁ. The
existing sewer system presently serving the Ahuimanu subarea will
be retained and the collection system will be expanded to the
unsewered subareas. The wastewater flows from these subareas
will be conveyed to the Ahuimanu STP site for further treatment
and disposal. By 1983, a new pumping station will be constructed
at the Ahuimanu STP site for pumping treated effluent from the
Ahuimanu STP through a new force main transmission line to the
Kaneohe STP for disposal through the Kaneohe effluent pumping
station and the Mokapu Qutfall. After completion of the proposed
expansion of the Kaneohe STP, the Ahuimanu STP will be shut down
and the Ahuimanu sewage pumping station will then pump screened
and degritted sewage to the Kaneohe STP for treatment and disposal
through the Mokapu Outfall. This proposed project will also
eliminate the present effluent discharge to Ahuimanu Stream in
compliance with the NPDES Permit for Ahuimanu STP. The essential
features of the proposed project are presented below.

a. Wastewater Collection System
The proposed new collection system for the Kahaluu-North,

Kahaluu-South, and Kahaluu-East subareas is shown in
Figure II-7. The existing sewer system serving the Ahuimanu

I1-10
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subarea is also shown. The planned collection systems for
Kahaluu-South, Kahaluu-East and Kahaluu-North will not be
constructed for several years, until the proposed expansion
of the Kaneohe STP can accommodate the treatment and disposal
of these additional flows. A description of the collection
system by subareas is given below.

Ahuimanu Collection Subsystem

The existing Ahuimanu sewer system was initially provided

by the developer of the area. These facilities have since
been deeded to the City and are now operated and maintained
by the City's Department of Public Works, Division of
Wastewater Management. This sewer system presently

services about 1,135 homes, and discharges approximately 0.3
MGD into the Ahuimanu STP.

The age of these sewers varies from one to seven years.

They are in relatively good condition and require only
occasional maintenance. An infiltration and inflow analysis
was done to determine if excessive groundwater/stormwater was
entering the collection system. It was determined that water
entering the system was not excessive and repairs were not
required. The Ahuimanu system consists of 15 miles of
sewers varying in diameter from 4 inches to 15 inches,

with 227 manholes and 110 cleanouts. This system will be
expanded by the developer as building continues. An
increase of 131 homes is projected for the year 2000 in

this subarea.

Kahaluu-South Collection Subsystem

The Kahaluu-South subarea is adjacent to the north of the
Ahuimanu subarea. A cluster of about 40 homes in this sub-
area is presently sewered by the Ahuimanu sewer system.

The flows from these homes are pumped by a small sewage
pump station (SPS) to a gravity interceptor sewer in the

Ahuimanu subarea.
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There are presently 600 homes in the subarea with a projected
increase to 650 homes by the year 2000. The existing sewer
system will be expanded to serve about 570 homes. There are
approximately 80 homes that are scattered outside the pro-
posed tributary area and will use on-site systems.

The‘existing sewer system will be expanded and the existing
pump station will be replaced by a larger pump station to
handle the increased flows. This new pump station (Kahaluu-
South SPS No. 1) will be located across the street from the
present SPS. Another pump station (Kahaluu-South SPS No. 2)
will be required further inland. Parcels of Tand must be
obtained for these two pump stations.

In addition to the 2 sewage pump stations, the new subsystem
will consist of approximately 21,200 feet of gravity lines,
and approximately 2,200 feet of force mains. A new gravity
interceptor sewer will convey sewage directly to the Ahuimanu
STP site for treatment and disposal.

Kahaluu-East Collection Subsystem

The Kahaluu-East subarea is the area along Kamehameha
Highway from the Hygenic Store to Heeja. It is proposed
to sewer all of the 550 homes projected for the area to
the year 2000. There are presently 525 homes in this
subarea. Because the Kahaluu-East subarea is almost
fully developed based on present zoning, the proposed
collection subsystem would have sufficient capacity to
serve as the ultimate system for the area.

There are a few problem areas where houses located on the

ocean side are at a much Tower elevation than the roadway.

It is not feasible to install a gravity line on the ocean

side of these houses because of the lack of room, difficult
access, irregular focation of houses and complications in
obtaining the required easements and permits. Therefore, indivi-
dual pumping units are required for approximately 25 houses to
1ift sewage to the proposed gravity collection line in the road.

Ii-12




For hi1?side areas where the access roads paraliel steep
topographic contours, the houses on the lower side of the
access road are connected to the gravity collection line
in the next downhill access road via a sewer lateral
through the intervening house lot.

The proposed Kahaluu-East sewer subsystem will consist
of approximately 24,800 feet of gravity sewer lines
within the existing road rights-of-way, three sewage
pumping stations and approximately 8,600 feet of force
mains.

The proposed Kahaluu-East SPS No. 1T will be Tocated somewhere
near, if not on, Miomio Loop. Because the Depértment of
Wastewater Management Standards require this to be an
aboveground station, an appropriate small parcel of land
must be acquired. "

The proposed Kahaluu-East SPS No. 2 will be located in the
Laenani Beach Park since the City and Clunty already owns the
Tand and no other readily available areas (vacant lots)

have been found suitable.

The proposed Kahaluu-East SPS No. 3 will be located at

the junction of the Kamehameha Highway and Kahekili
Highway on the north side near the existing Texaco Service
Station. This will require the acquisition of land but
it will be less obtrusive than a sewage pump station on
City land at the small park across the street. This pump
station will convey flows from the Kahaluu-Fast subarea
and the Kahaluu-North subarea to the Ahuimanu STP site.

Kahaluu-North Collection Subsystem

The Kahaluu-North subarea consists of the urban zoned
Tands north of the Hygenic Store and south of Waiahole.
Population densities range from 0 to 15 people/acre. The
tow-lying areas are currently zoned for urban development
and the upper valleys are zoned for agriculture.

I1-13



Within the 770-acre Tow-lying urban area, about 530 homes
out of 714 homes projected for the year 2000 would be
serviced by sewers. At the present time, there are approxi-
mately 500 homes plus a number of small stores and local
businesses in the area.

In the 670-acre agricultural upper valley area there are
approximately 185 homes which will remain on cesspools,

The proposed Kahaluu-North sewer subsystem consists of
collector sewers, a gravity interceptor sewer line along
Kamehameha Highway, and a sewage pumping station (Kahaluu-
North SPS No. 1) for 1ifting the sewage over Kahaluu Stream
to Kahaluu-East SPS No. 3.

The proposed subsystem requires gravity sewer lTines under
two streams. Because of the very flat terrain along
Kamehameha Highway, the gravity lines leading to the
sewage pump station will have to be installed in trenches
as deep as 20 feet, with some lengths below the groundwater
table, Kahaluu-North SPS No. 1 is located to minimize
the depth of the new gravity sewer lines. The force main
from Kahaluu-North SPS No. 1 to Kahaluu-East SPS No. 3
will use the planned new bridge structure (300 feet long)
to cross the enlarged flood control lagoon at the mouth
of the Kahaluu Stream.

The collection system is a gravity system, but approximately
20 houses on the ocean side of Kamehameha Highway in the
Kaalaea subarea must install individual pumping units to
connect to the proposed new sewer line at a higher elevation
on Kamehameha Highway.

Transmission of Wastewater Between Ahuimanu STP and Kaneche STP
A1l of the collected wastewater will be conveyed to the
Ahuimanu STP and subsequently pumped to Kaneche STP for

11-14



treatment. The Ahuimanu STP will be abandoned and con-
verted to a sewage pumping station. The only component
of the existing plant that will remain in service will be
the headworks to screen and degrit the raw wastewater
prior to pumping.

An equalization basin-wet well and the pump station are the
new facilities proposed. The proposed layout of these new
facilities is shown in Figure II-8. The equalization basin
dampens the varying inflow rates and provides a uniform
pumping rate to Kaneche STP and thus eliminates any potential
upsets at the plant due to hydraulic surges.

Modifications at Kaneohe STP are being planned to accommodate
increased flows, including the wastewater flows from Kahaluu.
Treatment at Ahuimanu STP will temporarily be required until
the modifications are complete at Kaneche. The sewage pumps
will be selected to pump screened and degritted raw waste-
water as well as secondary effluent.

The alignment and profile of the force main are shown in
Figures II-9 and I1I-10, respectively. The 14-inch force
main will follow Kahekili Highway, turn down Keaahala
Road, to Anoi Road and Paleka Road, cross Kamehameha
Highway to Waikalua Road, and cross under Kaneche Stream
to the Kaneohe STP.

Treatment at Kaneohe STP

The degree of treatment required at Kaneohe STP will be
determined by the EPA's ruling on the secondary waiver
application for Mokapu Ocean Outfall. The EPA's decision

is expected sometime in mid-1980. If the application is
approved, the present level of treatment provided by the
trickling filters will be continued. If the waiver applica-
tion is disapproved, the treatment level must be upgraded

II-15
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since the present effluent quality from the trickling
filters does not meet the secondary treatment criteria
established by the EPA.

The implications of the secondary waiver application and the
modifications to Kaneohe STP are addressed in a report
entitled Addenda No. 1 to the Kailua and Kaneche Facility Plans
which is presently being prepared by the City and County of
Honoluiu.

d. Disposal
Effluent disposal facilities already exist which are

adequately sized to include the Kahaluu wastewater flow
for pumping effluent through the Mokapu Outfall. The
outfall was designed to handle the year 2020 flows from
the Kahaluu-Kaneohe-Kailua region using population
projections much greater than presently planned.

The sludge will be disposed at the County operated Kapaa
Landfill.

4, Arrangements for Implementation
a. Institutional Responsibilities

The City and County of Honolulu is responsible for imple-
menting the proposed project. The Department of Public
Works is the City's agency authorized to implement each
phase of the project to completion. The Department of
Public Works is reguired to prepare the plans and specifi-
cations of the project, arrange for Federal, State, and
County funding, arrange for construction of the project,
conduct project inspections, obtain all necessary clearances
and permits, operate and maintain the constructed facilities,

and collect sewer user charges.
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The Department of Health, State of Hawaii, is the agency
responsible for administering the Federal Construction
Grants Program for Hawaii. The State is responsible for
determining the amount and timing of Federal assistance

to each County for which treatment works funding is

needed. Under the Construction Grants Program, collection
systems are eligible for Federal funding but they have low
priority. The City and County's Improvement District mech-
anism will be implemented whereby the affected property
owners will be assessed for their share of the total project
cost for the collection system.

Implementation Steps

Compliance with the NPDES Permit for the Ahuimanu STP
requires that the diversion facilities must be constructed
and in operation by February 28, 1983. Therefore, the

Step 2 (Design) of the Phase I facilities for diverting

the present discharge from Ahuimanu Stream and conveying

the wastewater to Kaneohe STP will commence as soon as the
Step 1 (Facility Plan) effort is approved. The system of inter-
ceptors, pumping stations and force mains will be designed in
the Phase Il design effort. Design and construction of the
Improvement District coliection systems for the Kahaluu-
North, Kahaluu-East, and Kahaluu-South subareas will also

be initiated in Phase II.

The recommended schedule, by priority, for implementing
the various phases of the proposed project is shown in
Table II-1.

Project Costs

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

I1-17



Step

TABLE II-1
PROJECT IMPLEMENTATION SCHEDULE

2 - Plans and Specifications

1.

Step

Phase I - Sewage Pumping Station at Ahuimanu STP
Site, Transmission Line and Appropriate
Appurtenances Suitable for Treated Effiuent

or Screened and Degritted Wastewater

Phase II - Sewage Pumping Station, Interceptor
Lines and Appropriate Appurtenances Between
New Improvement Districts and Ahuimany.
Improvement Districts Collection System

3 - Construction

Sewage Pumping Station at Ahuimanu STP site,
Transmission Line and Appropriate
Appurtenances Suitable for Treated

EffTuent or Screened and Degritted Wastewater

Sewage Pumping Station, Interceptor Line and
Appropriate Appurtenances Between New Improve-
ment Districts and Ahuimanu Improvement Districts

Collection System
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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 for 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 City and County.

The costs eligible under the Construction Grants Program are
funded by the Federal, State and County governments. The
Federal share is 75 percent, the State of Hawaii share is 10
percent, and the City and County of Honolulu share is 15
percent.

The construction of the collector sewers is implemented through
the City and County Improvement District (I.D.) regulations.
The costs of the I.D. project are shared by the individual
landowners within the I.D. and the City and County. The
Tandowners are assessed at a rate of 16 cents per square foot
for single family zoned property and 24 cents per square foot
for multiple family zoned property. Commercial properties are
assessed at a rate of 20 cents per square foot. The I.D.
project costs are limited to the street sewer system and the
sewage 1ift stations. The costs of backfilling cesspools and
connecting the house laterals to the street sewers are borne
by the individual Tandowners.

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
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eligible components are the interceptor sewers, sewage pumping
stations, and force mains. The cost of obtaining the necessary
tand for the pumping stations are not eligible for Federal
funding and must be borne by the City and County.

The transmission of wastewater from Ahuimanu STP to Kaneohe
STP is eligible for Federal funding under the Construction
Grants Program.

The costs of operations, maintenance, and replacement of the treat-
ment facilities are borhe by the users of these facilities. The

City and County has adopted a sewer user charge system whereby

single family residences are assessed at a rate of $4.85 a month,
apartments at $3.40/unit per month, and commercial and industrial
users at variable charges based on monthly flows. The City and County
is presently reviewing the user charge rates based upon past o
experience for existing treatment works. The recommended user »

charge revisions are expected by early 1980.

The total construction costs and the proportionate shares for the
property owner, and County, State, and Federal governments are
shown in Table II-2. The annual 0&M costs for each component
of the proposed project is shown in Table II-3. 3

11-20



"A3uno) pue A31) ayj Aq KLU0 Bu4oq 3JR YDLYM S350D pue| SBPNOUl 4

005°850°8%  00L‘YZ0°1$ «001°599°¢ES 00E°ESY 8 000°1652°81% STVIOL
000°8¥8° Y 000° 949 000°046 .- 000°¥9¢°9 wagsAg
UOLSSLWSURL] JDFBMOYSEM "¢
005°012°¢ 00182y *000°L1L - 009°45E°Y svamMag 103ddouaju]
‘suoriels Bupdiing e
== - 001°8L6°1 008°9/6°2 006°¥56°Y SJOM3S 03091 | 0]
32143510 JuswRAcsdwr ‘7
-= == - 005°9./¥°2 005°9/¥°2 sledeie] asnoy
- S|oodssa) Burijpiidyoeg "y
ENTIS ENTIS aJeqs NS 31509
|edapay 91e18§ Aunogy g £319 , S4DUMY uo13on415U09
Aiaadoad leio]

(6461 ¥38WILLIS)
JUYHS FLYNOILIHO4OUd (SINVAIDIidVd aNY
S1S0J NOILONYLSNOD TWL0L 40 AYVWWNS

Z-11 318yl

ﬂ
Sl

11-21



TABLE II-3
ESTIMATED ANNUAL OPERATION AND

MAINTENANCE (0&M)} COSTS OF PROPOSED PROJECT

Component

1. Proportionate Share of Treatment
at Kaneohe STP

2. Transmission of Screened and Degritted
Wastewater to Kaneohe STP

3. Collection System
ANNUAL COST

*Treatment by Trickling Filter at Kaneohe STP.
**Treatment by Activated Siudge at Kaneohe STP.

11-22

Annual 0&M
Cost (§

54,400* to
67 ,500**
148,800
79,800

$283,000* to
$296,100**
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SECTION 111
DESCRIPTION OF ENVIRONMENTAL SETTING

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

A.  PHYSICAL ENVIRONMENT
1. Climate
Mild and uniform temperatures prevail within the planning area

with a dominance of cool northeast tradewinds. The mean annual
temperature is about 75°F. The average annual rainfall (Figure
ITI-1) ranges from about 50 inches along the coastal areas to about
150 inches along the higher Koolau Range, with about 70 percent

of the rainfall occurring from November to April.

Z. Geology

The lands of the planning area were formed as part of the
Kailua and Koolau volcanic series. The high ground of the
Koolau Range runs generally in a north-south direction and forms
the western boundary of the planning area. The continuing pro-
cesses of erosion, deposition, weathering and soil formulation
have formed valleys and deposits of alluvial material. The
Koolau rift zone along the Koolau Range is made up of a series
of vertical, parallel dikes, which store infiltrating rainfall
and form a storage area for groundwater supply.

3. Soils

The planning area includes the following three major soil
associations:

a. Kaena-Waialua Association, generally occurring in the coastal

plains, talus slopes, and in drainageways. The Kaena soils
are poorly drained, dark colored silty clays or c¢lays under-
Tain by alluvium. The Waialua soils are moderately well

1111
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drained, dark reddish brown silty clays or clays underlain
by alluvium.

b. Lolekaa-Waikane Asspciation, generally occurs upland from
the Kaena-Watalua Association, on the upland, fans and
terraces. The seils are well drained and nearly level to
very steep. The surface layer of the Lolekaa soils are of
dark brown silty clay and the subsoil is dominantly
silty, with gravelly alluvium substrata. The Waikane
soils have a surface layer of dark silty clay with a
subsoil of dark reddish brown silty clay and gravelly
alluvium substrata.

¢. Rock Land-Stony Steep Land Association, occurs along the
steep and precipitous slopes and ridges of the Koolau
Range. Rock land, comprising about 60 percent of the
association is about 25 to 90 percent rock outcrop, with
very shallow soil material occurs in the gulches and moun-
tain sides. The stony steep land is a mass of boulders
and stone deposited by water or gravity in the valley
bottoms or on side slopes of drainageways.

Topography
The overall topography is relatively steep, except for the

flat shoreline area. From the flat shoreline area, the terrain
rises inland at slopes ranging from level to about 20 percent

at the 200-foot contour. This area generally encompasses the
bulk of the more flat and developable areas and comprises approxi-
mately 40 percent of the total area. Above the 200-foot contour
the terrain slopes increase from 20 percent to 80 percent at

the foothills of the Koolau Range where the precipitous terrain
rises to nearly vertical at the ridge of the Koolau Range.

I11-2



5.

Hydrology

a.

Groundwater

Infiltrating rainwater, trapped and impounded by a series
of parallel vertical dikes in the Koolau Range is the

main source of potabie water for the Island of Oahu. Wells
and tunnels tap this reservoir of water for domestic and
agricultural uses. The fresh water basal lens floating

on the denser salt water is another source of groundwater
supply. Figure III-2 graphically illustrates the geological
and hydrological cross section typical of the planning

area. These potable water sources must be protected for
the health and welfare of the island population.

© Streams

The planning area includes a series of shallow valieys,
less than 3 miles in length, beginning with Ahuimanu
Valley at the south end and followed successively by
Kahaluu, Waihee, Kaalaea, Waiahole, Waikane and Hakipuu
toward the north end. Each valley is drained by a perennial
stream (Figure I1II-3) bearing the same name as the valley,
originating at the foothills of the Koolau Range and
discharging into Kaneche Bay. Ahuimanu Stream joins
Kahaluu Stream. From that junction until the stream
discharges into Kaneohe Bay, it is known as Kshaluu
Stream. Waihee Stream joins Kahaluu Stream before the
bay is reached. In Waiahole Valley, Waianu Stream joins
Waiahole Stream and thereafter it is known as Waiahole
Stream. The other streams are distinct and separate. An
estimated average daily flow of 41.0 MGD is discharged
from these streams into Kaneche Bay as tabulated in

Table III-1.
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TABLE TIi-1
MAJOR STREAMS WITHIN THE PLARNNING AREA

Basin Area Mean Daily
Stream ' {(Acres) Flow (MGD)
1. Kahaluu {Including Ahuimanu,
Kahaluu and Waihee) 3,715 20.0
2. Unnamed, North of Waihee 310 0.8
3. Kaalaea 920 2.4
4, Waiahole 2,435 9.0
5. Unnamed, Between Waiahole
and Waikane 593 1.7
6. Waikane 1,663 6.0
7. Hakipuu 740 1.1
TOTAL 41.0
Source:  Sunn, Low, Tom & Hara, Inc., "Kaneohe Bay Urban Water Resources

Data Evaluation Study: A Report of Available Information Includ-
ing Analysis and Recommendations Pertaining to the Water Resources
of Kaneohe Bay and Tributary Area," Prepared for the U.S. Army
Engineer District, Honolulu, Hawaii, April 1976.
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Water Quality

A significant quantity of surface water quality monitoring
data for Kaneche Bay and streams discharging into the bay has
been gathered for the Kaneohe Bay Urban Water Resources Study
(KBUWRS) by the Water Resources Research Center at the Univer-
sity of Hawaii for the U. S. Army Corps of Engineers. The
study indicated that some of the State water quality standards
for these water areas were exceeded while some were satisfied.

The data indicates that Kaneohe Bay is a fairly to poorly
mixed system. The poor circulation in the southern portion
causes long residence times (up to 39 days) and consequently
the water quality there is poorer than that in the northern
portions of the bay where circulation is better and the result-
ing residence time is shorter. Kaneohe Bay has the highest

water quality classification, Class AA. Samplings from monitoring
stations show that the nitrogen and phosphorus concentrations

in the bay waters exceed the established water quality standards
of 0.10 mg/1 and 0.02 mg/1, respectively (see Table III-2).
Nitrogen and phosphorus, both of which are algae stimulating
nutrients, are found in higher concentrations in the southern
portion of the bay and in lesser concentrations in the northern
portion. Elimination of sewage effluent discharge in the

southern area by the newly constructed Mokapu sewer outfall is
expected to reduce phosphorus and nitrogen concentrations in g
the southern portion of the bay, but the concentrations are
sti11 expected to be high. The discharge of pollutants through
streams into Kaneohe Bay has changed in recent years. The

intensive agricultural growth of the nineteenth century followed
by the recent urbanization of the area has greatly increased

the amount of sediment, nutrients, and other pollutants discharged
into the bay via streams.

Table III-2 indicates the present and proposed Department of
Health (DOH) standards for water quality and the results of
water quality analyses conducted at specific sampling stations
(Figure III-3) on the streams of the planning area.
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The table indicates that the present DOH standard (0.20 mg/1)
for total phosphorus for Class 2 streams was not exceeded in
the Waiahole and Waikane streams but was exceeded in all the .
other streams, The proposed DOH phosphorus standards of 0.030
mg/1 (dry) and 0.050 mg/1 (wet) are much more stringent and
were exceeded in all of the streams sampled.

The total Kjeldahl nitrogen readings in all of the streams
exceeded the proposed DOH standards, with the exception of
Waiahole Stream.

The fecal coliform (FC) analyses indicated that all streams
sampled exceeded the present and proposed DOH standards, with
higher concentrations in Ahuimanu and Waihee Streams. The
fecal streptococcus (FS) content, although not addressed in
the standards, was also high. The fecal streptococcal concen-
tration can be compared with the fecal coliformn concentration
to indicate the probable cause of pollution (FC:FS greater
than 4 implies human source; FC:FS less than 0.6 implies non-
human warm blooded animal source; FC:FS greater than 0.6 but
Tess than 4.0 implies mixed or "o1d" human sources). The ratio
of FC:FS in Table III-2 ranges between 0.6 to 4.0, indicating
the presence of mixed animal and human wastes. Fecal coliform
found in the Waikane, Waiahole and Heeia Streams may indicate
contamination of these streams by cesspools in the area. The
high readings of pollutants in the lTower reaches of Ahuimanu
and Kahaluu Streams may relate to the discharge into Ahuimanu
Stream from the Ahuimanu STP. In Waihee Stream, the high
readings may be influenced by runoff from the piggery adjacent
to Waihee Stream.

In summary, these studies quantify the degree of contamination

of Kaneohe Bay and its tributary streams. These studies did
not attempt to identify the sources of pollution. One can
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speculate that cesspools may be one source of pollution but
an extensive field study would be necessary to verzfy the
specific locations and sources of pollution,

Floods and Tsunamis

The planning area is subjected to occasional flooding during
periods nf continuous rainfall. The recently completed flood
insurance study by the U. S. Army Corps of Engineers identifies

the lower reaches of Ahuimanu, Kahaluu, Waihee, Kaalaea,

Waiahole and Waikane Streams and the low-lying coastal regions

at the mouths of these streams as flood plains. These fiood

plain limits, based on an estimated 100-year flood peak discharges,
are outlined on Figure III-4.

A flood control project for the Kahaluu-Waihee Stream by the

U. §. Soil Conservation Service and City and County of Honolulu
is .currently underway. Completion of the project will alleviate
much of the flood problems in this area.

The entire low coastal area along Kaneche Bay is also subject
to flooding by tsunami. However, tsunamis rarely occur and
the inundations predicted do not exceed two feet above mean
sea level in the planning area, except for the area between
Kualoa Point and Kaoio Point where they may vary from 4 to 12
feet,

Construction of wastewater facilities within these flood areas
will require that every precaution be taken to safeguard the
facilities against costly flood damage.

Air Quality and Noise Levels
No useful data is available on the air quality and noise
levels within the planning area. However, the lifestyle and

physical character of the area have created an atmosphere of
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clean air and low noise levels. More than 50 percent of the
area's 12,300 acres is in forest reserve or conservation use,
which helps create a clean, gquiet environment. Cool prevailing
northeast tradewinds and high annual rainfall also enhance the
environment., The overall dense foliage cover and high rainfall
keeps dust levels to a minimum and create an atmosphere of
clean fresh air,

Environmentally Sensitive Areas

a. Wetlands
A comprehensive survey of Hawaii's Tow elevation wetlands
entitled Wetlands and Wetland Vegetation of Hawaii was com-
pleted in 1977. 1t identified Waihee Marsh (Figure III-4) as
the only wetland within the planning area. Waihee Marsh
Ties adjacent to Kamehameha Highway between Waihee Road
and Wailehua Road and extends about 1,000 feet inland of
the highway. A stream from the west empties into the
marsh where it becomes undefined in the matted growth of
bulrush, honohono and California grass, predominant
throughout the 30 acres of the marsh. The underlying
soil is mucky with 1 to 2 feet of standing water. Residen-
tial homes surround the marsh land. The proposed action
will not disturb this sensitive area.

b. Coastal Zone
Chapter 205A, Hawaii Revised Statutes, establishes rules
and regulations relating to environmental shoreline
protection for all the islands of the State, for the
purpose of preserving, protecting and restoring, where
possible, the natural coastal zones of the islands. A
permit is required for the construction of any development

or structure within the Special Management Area (SMA)
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established by the County Planning Commission. In general,
the lands not less than 100 yards inland from the upper
reaches of the wash of the waves and additional inland

areas, as established by County, are included in the SMA.

The area is specifically defined on tax maps on file with

the Department of Land Utilization, City and County of
Honolulu. The proposed action will involve some construction
within the SMA,

c. Kaneohe Bay
Kaneohe Bay has a surface area of approximately 20 square

miles with depths ranging from 50 feet to less than cne
foot. A shallow offshore barrier reef at the entrance to
Kaneohe Bay separates it from the open ocean. There are
two navigational channels through the barrier reef, one

at the north with a 30-foot depth and one at the south
with a 10-foot depth. It is estimated that the average
daily tidal exchange for the bay is 26 billion gallons.
Nine perennial streams, a number of intermittent streams,
surface flows and direct groundwater leakage discharge an
average total of approximately 75 MGD of fresh water into
the bay, including portions outside the planning area.

Two sewage treatment plants which previously discharged
4.0 MGD of effluent directly into the southern portion of
Kaneohe Bay have diverted their discharge into the recently
completed Mokapu Outfall off Kailua Bay. There is, however,
0.3 MGD of effluent still being discharged from the
Ahuimanu tertiary STP into Ahuimanu Stream which empties
into Kaneche Bay.

Sedimentation of Kaneohe Bay has occurred from both

marine and terrigenous sources. Since 1927, there has
been an average shoaling of 3.3 feet within the lagoon of

II1-10
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Kaneohe Bay. It has been estimated that 60 percent of

the sediment is carbonate material from the reefs, 13
percent from dredging spoils and 27 percent from terrigenous
detritus. Eighty-seven percent of the land-derived com-
ponent occurs in the south bay. Recent urbanization, and

the associated development that goes with it, has increased
the amount of sediment that stormwaters carry into the

south portion of the bay.

Circulation within the bay is largely the result of the
average daily tidal exchange of 26 billion gallons.
Currents are strongest near the channels on the north and
south ends of the barrier reef and are weaker in the
confined southern part of the bay. The surface layer
circulation is primarily dependent upon the wind. Currents
are slower with depth and exhibit a tidal dependence near
the two main channels. It is believed that the wastewater
management plan for Kahaluu may be an important factor in
restoring the marine environment of Kaneohe Bay to the
designated Class AA water quality standard.

Historic and Archaeological Sites

The recent study entitled, Planning Alternatives for Historic
Sites_in the Kaneohe Bay Area lists eleven registered historic

sites (Figure III-5) that have been identified within the
planning area. Table III-3 lists the sites with their probable
use, ownership and status in terms of National or State Regis-
ters of Historic Places.

Flora and Fauna

The planning area receives a high level of rainfall and is
generally densely vegetated, especially in the undeveloped
areas. Approximately 50 percent of the land is in forest
reserve. There are no known endangered or rare flora species

in those 1imited areas now being considered for the construction
of wastewater facilities.

ITI-1
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312
313
319
327
528
1032
1075
1078
1086
1165
2512

Period:
Owner:

Register

Status

Source:

TABLE III-3
REGISTERED HISTORIC SITES IN THE PLANNING AREA

: Registered
Site Period Owner Status
Kohatlalele Pond ? C S
Molii Fish Pond P&H P N&S
Kahaluu Fish Pond P&H P N&S
Heeia Fish Pond P &H P N&S
Kualoa Ahupua'a P&H C&P N&S
Small Pond P P S
Hakipuu Taro Flats P&H P S
Waikane Taro Flats ' P&H P N&S
Watahole Houses H P S
Kahaluu Taro Lo'i P P N&S
Grindstones ? P S
P = Precontact H = Historic ? = Unknown
C = County S = State F = Federal P = Private
N = National S = State

Chiniago, Inc., "Kaneohe Bay Urban Water Resources Study: Planning
Alternatives for Historic Register Sites in the Kaneohe Bay Area,
Oahu, Hawaii," Prepared for the U.S. Army Engineer District,
Honolulu, Hawaii, September 1977.
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Fauna
The wild animal 1ife that inhabit the planning area include
mongoose, rats, wild pigs, and feral dogs and cats.

The coastal regions include the natural habitats and feeding
areas for many introduced exotic birds (cardinals, linnets,
sparrows, myna birds and doves). Native herons habituate and
feed in the fish ponds of Molii, Kahaluu and Heeia. The

Hawaiian owl, pueo, is generally found in the open grassland
areas. Figure III-6 indicates the bird habitats and feeding areas.

According to the State Division of Fish and Game, the endangered
avian species includes the following:

Hawaiian Stilt (Himantopus h. knudseni)

Hawaiian Coot {Fulica americana alat)

Hawaifan Gallinule {Gallinula chloropus sanwichensis)

Hawaiian Duck or Koloa (Anas wyvilliana)

Oahu Creeper (loxops maculata maculata)

Hawaiian Owl or Pueo (Flammeos sandwichensis)

The marshy wet land areas along the shoreline, near mouths of
streams and fish ponds, are the natural habitat for the endangered
waterbirds. They have been sighted at Kualoa Point, Molii fish
pond and the swamp lands near the mouth of Heeia Stream.

The State Department of lLand and Natural Resources has reviewed
the proposed project areas for possible effects upon endangered
species. It concluded that the proposed action will not
adversely affect either endangered or non-endangered species

as long as reasonable care is taken during construction.

By enhancing Kaneohe Bay's water gquality, the endangered
avian species, especially, may be benefited.
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B. SOCIO-ECONOMIC ENVIRONMENT
1. Demographic Data
a. Current Population _
The 1970 census population for the planning area was 7,100.
The 1977 population was estimated to be 11,180. A count was
made of the existing family units in the planning area, as of
December 1976. In matching the estimated population with the
family unit count, a ratic of 3.5 people/unit was derived. This
ratic appears reasonable for the planning area. A breakdown of
the existing {1977) population by location based oh the housing
count and 3.5 people/unit, is presented in Table III-4.

b. Population Projections
The City's Department of General Planning has adopted the
State's “II-F" population projection for Ozhu. Table III-5
indicates the population projections for Oahu and the
individual wastewater facilities planning areas, based on
apportioned percentages of Oahu's total population.
Using the estimated current population distribution,
allowing for known future development plans and distributing
the remainder of the future population growth in a logical
manner, a projected population distribution for the
Kahaluu planning area is presented in Table 11I-6.

The southern portion of the planning area is expected to
receive most of the projected population increase with
the exception of the population increases resulting from
the Timited developments now planned for the Waiahole and
Waikane Valleys in the northern portion.

The new population projections represent a very low

growth rate for the planning area. Since Oahu's projected
population is apportioned to the individual facilities
planning areas by fixed percentages, and some areas are
projected to grow faster than others; these fixed percentages
must be reevaluated from time to time by the City Council.
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TABLE III-4
EXISTING POPULATION DISTRIBUTION

No. of Estimated Percent
Exist. Family 1977 Population of Total
Subarea Units (12/76} Distribution Population
AHUTMARY 1,135 3,970 35.5
Urban 1,135
Agri. - 3,870
KAHALUY 1,200 4,200 37.6
Urban 1,150 4,030
Agri, 50 170
WATHEE 110 380 3.4
Urban 50 170
Agri. 60 210
KAALAEA 465 1,630 14.6
Urban 350 1,230
Agri. 115 400
WAIAHOLE 90 320 2.9
trban 32 120
Agri. 58 200
WATKANE 70 250 2.2
Urban 38 140
Agri. 32 110
HAKIPUU 55 190 1.7
Urban 5 20
Agri. 50 C 170
KUALOA 68 240 2.1
Urban 62 220
Agri. & 20
TOTAL 3,183 11,180 100.0
Urban 2,822 $,900 88.4
Agri. 3N 1,280 1.6
NOTE: 1. Heeia-North data not included in totals.

2. Total 1976-1977 population given as 11,180, divided by
3,193 results in average of 3,50 people/unit,
3. AY1 population figures rounded off to nearest ten people.
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POPULATION PROJECTIONS FOR QAHU FACILITY PLAN AREAS

TABLE TII-5

1%80 ' 1985 1990 1995 2000

WEST MAMALA :

Honouliull 141,000 162,900 183,900 206,000 226 ,80@

Nanakai 730 780 840 820 950
EAST MAMALA

Sand Island 333,000 348,400 358,900 168,700 373,500
KANECHE~KAILUA

Kailua 42,100 43,100 43,400 43,600 43,100

Kaneche 34,900 37,100 38,500 359,500 40,600
{ Kahaluu 11,500 12,000 12,400 12,700 12,900 !
CENTRAL

Wahiawa 19,100 19,300 19,900 19,700 18,800

Whitmore Village 2,200 2,300 2,300 2,300 2,200

Mililani 23,200 26,200 29,100 3z,100 35,900
WALANAE

Waianae 28,400 30,200 31,600 33,000 34,000
WADMANALO-HAWALY KAX

Waimanalo 4,000 9,600 10,100 10,600 11,000

Hawaii Kaf 23,100 27,400 29,500 31,600 33,500
WATALUA~HALEIWA 7

Waialua-Haleiwa 9,900 10,100 19,100 10,100 9,900
NORTH SHORE

Kahuku 11,700 12,300 12,700 13,000 13,200
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TABLE IIl-6
POPULATION PROJECTIONS FOR THE PLANMING AREA

4Resu3ting
Ho. of New Papulation
1 2 Units Planned Increase 5 6
Existing Est. 1980 to be Constr. {3.5 peo./ TEst. 2000 Est. 2030

3

Population Population by 2000 unit) Population Population
AHUIMANY 3,970 4,130 est. 300 4,430 4,500
KAHALLU 4,200 4,300 est. 200 4,500 4,800
WAIHEE 380 400 est. 50 450 &00
KAALAEA 1,630 1,650 _est. 100 1,750 2,100
WATAHOLE 320 320 100 {min) 350 670 800
WATKANE 250 250 114 {min} 400 650 700
HAKIPUY 190 200 negligible 200 300
KUALOA 240 250 negligible 250 300
:TOTAL 11,180 11,500 1,400 12,900 14,500

}fotaf given population disaggregated by counting the number of housas in each area {as of Dec.
1976}, multiplying by 3.5 people/house, and rounding off to the nearest ten. The 3.5 people/
house was determined by dividing the total population for the area by the total number of
houses.

2£stimated by adding population to the subareas, in proportion to their percent of the total
population, past growth rate, potential for growth and character, so that the total equals the
11-F population projection for that year.

3Listing of known planned developments; i.e., Windward Partners in Waikane and the State of
Hawaii in Waiahole.

4where krnown developments are planned, 3.5 people/unit are allowed for. The remainder of the
population increase predicted by the II-F projections are distributed as in footnote #2.

SThe sum of columns 2 and 4.

5Linear extrapolation of the II-F population projection for the entire planning area to the year
2030 and then distributing the population as in footnote #2 to the subareas.

?Heeia—ﬂorth s not inciuded in the above table sinmce it was not within the original XKahaluu
Facility Planning Area,

NOTE: Population projections and distributions given above are at best a rough approximation of
the possible growth in the given subareas for the purpeses of estimating sewage flow only. They
do not attempt to limit or control growth within any given subarea.
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It is anticipated that after the 1980 census, the population
projections and the percentages used to distribute the
population will be reevaluated. The 1980 census may

result in a population higher than the projections for

the Kahaluu area. The ultimate potential population for

the area, based on existing zoning is approximately

40,000 people, yet the population projection now planned

for for the year 2000 is only 12,900.

Lifestyle and Character of the Area

The character of the area varies widely from the northern to
southern end of the planning area. The northern area is very
rural in character with agriculture being the major source of
income. Residents in the northern area are strongly opposed

to any development which would change the lifestyle or character
of their area. This feeling is strongest in the Waiahole and
Waikane Valleys. land developers desiring to subdivide and
develop land within Waiahole-Waikane Valley have been under
strong pressure to keep the land the way it is. It became

such a community problem that the State of Hawaii bought 600
acres in Waiahole Valley at a cost of $6,000,000 to keep
development from occurring. The southern area is very urbanized.
Large subdivisions with high priced housing are typical for the
southern area. There is little agriculture and most workers
commute to work in other areas. Residents in the southern

area do not seem to oppose future development and in many ways .

expect it to occur.

Significant Projects

a. Federal - Figod Control Project
A flood control project by the United States Soil Con-
servation Service and City and County of Honolulu is
nearing completion in Kahaluu. This project includes
channel improvements for Kahaluu and Waihee Streams near
Kamehameha Highway, and a new bridge for Kamehameha
Highway where Kahaluu Stream enters Kaneohe Bay. The
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flood control project includes a park-like area around

the enlarged water areas. This area around the flood
control project will be part of a regional City park in
Kahaluu. Acquisition of the park lands and administrative
jurisdiction of the bridge are the responsibility of the
City and County.

State - Hawaii Housing Authority

The Hawaii Housing Authority, State of Hawaii, recently
purchased 600 acres of land in Waiahole Valley. This
purchase resulted from pressure and lobbying by tenants
of the valley who wanted the lifestyle and character of
the valley to remain unchanged and opposed the landowner
who wanted to sell the valley to developers. Subsequently
the State developed a plan for the area which evaluated
various alternatives for the State to develop the land
and recover its investment. The plan developed several
agriculturally oriented, residential development concepts.
The residential developments vary from 100 to 300 units
depending on the particular concept.

City - Park

Kualoa Park near the extreme north end of the Kahaluy
planning area is a newly developed City park of 160
acres. The park is designed for an ultimate capacity of
1,000 visitors per day. Future expansion of the park is
a possibility if the need arises to protect the natural
environment of the nearby ancient Hawaiian fish pond.
Kahaluu Park is a planned City park in central Kahaluu
which Neighborhood Board #29 is actively promoting. This
park area will include the above mentioned flood control
improvements, a bay front area and such other areas
which Neighborhood Board #29 can get approved.

Private Developments

Waikane Valley - Windward Partners, a majority and private
landowner in Waikane VYalley, intends to develop 144 two-
acre lots on land zoned for agricultural use in the
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valley and on the west side of Kamehameha Highway. This
development is controversial because it might change the
character of the valley by bringing in a large number of

new residents, probably in the higher income brackets,

who can afford the large acreage. In addition, Windward
Partners is also planning to construct 14 houses in the
residentially zoned land on the east side of Kamehameha

Highway. These developments may have a significant

impact on the character of the Waikane area. As of February
1980, the City Council has approved only 31 of the 144 proposed
lots on the west side of the highway, expressly prohibiting
ground disposal of wastewater above the "No-Pass Line" established
by the Board of Water Supply. Also, a proposal for only 5 homes
on the east side of the highway was pending before the City
Council as of February 1980.

Ahuimanu Development - This residential area continues to
grow. The developer recently announced the sale of 200
new units, with probably more sales in the future.

Foremost-McCormack is considering a large development

below the southern edge of the planning area near Heeia

but only a portion of this overall plan is being implemented
at present. The bulk of the large development may not
occur in the near future due to environmental, planning

and financial constraints.

Lewers & Cooke, Inc., has developed plans for the construc-
tion of a 500-unit subdivision of mixed single-family and
duplex units on a 147-acre site presently zoned for urban
development in upper Waihee Valley.
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SECTION 1V
RELATIONSHIP OF PROJECT TO LAND USE

A. LAND USE

1. Lland Use and Zoning
The existing land use designations, shown by State Land Use
Districts, are presented in Figure IV-1. Table IV-1 indicates
the 1975 existing land use areas. As shown in the table,
approximately 13 percent of the area is used for residential
purposes and approximately 15 percent for agriculture. Less
than 1 percent is used for industrial and/or commercial uses.
Conservation, preservation and/or land with public uses amount
to approximately 59 percent. The remaining 12 percent is
vacant usable land.

The City and County of Honolulu is currently using the Detailed
Land Use Map (DLUM) as a guide for future development. The
acreage of each of the existing Comprehensive Zoning Code
districts for the DLUM of the planning area is presented in
Table IV-2. Approximately 14 percent of the planning area is
zoned for residential use which allows for an increase of 82
acres in residential area from existing land use. Approximately
3 percent of the planning area is zoned for commercial, jndus-
trial and hotel uses, which allows for an increase of 270
acres, from existing land use. Lastly, approximately 25
percent of the area is zoned for agriculture which allows for
an increase of 10 percent, or 1200 acres, from existing land
use,

2. Governmental Policies Affecting Land Use
Recently, the General Plan for Oahu (1977) was adopted by the
City and County of Honolulu. The General Plan establishes the
policies for long range comprehensive growth of the island. The
General Plan provides guidance as to the long range population
distribution on Oahu (Figure IV-2). For the Kahaluu planning area,
the southern portion is classified as urban-fringe. This area
coincides with the Kahaluu, Ahuimanu and Heeia districts. The
northern half is classified as rural.
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TABLE Iv-]

1975 EXISTING LAND USES WITHIN
STATE LAND USE DISTRICTS
IN THE PLANNING AREA

(In Acres)

Existing Land State Land Use District Total

Use Urban Agricultura] Conservation Acres
Single Family 858 590 23 1,471
Multi Family 120 - -- 120
Industrial 23 2 12 37
Commercial 36 2 -- 38
Agriculture 475 1,257 104 1,836
Vacant Usable 613 263 605 1,481
Other _658 544 6,117 7,319

TOTAL 2,783 2,658 6,861 12,302
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TABLE 1v-2

1975 COMPREHENSIVE ZONING CODE (CZC) DISTRICTS

AN
District

Residential
Apartment

Hotel

Commercial
Industrial
Agricultural
Preservation
Planned Development

TOTAL

IN THE PLANNING AREA
(In Acres)

State Land Use Districts

v-3

Urban Agriculture {onservation
1,596 3 3
71 - --
26 - 1
36 - -
282 - -
525 2,449 40
156 206 6,817
2,784 2,658 6,861

Total
Acres

1,602
71

27

36
282
3,014
7,179
92

12,303
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The City and County's Detailed Land Use Maps (DLUM's) and the
Comprehensive Zoning Code (CZC) are the relevant documents per-
tinent to land use. The City and County is presently preparing
Development Plans for each district of Oahu to replace the DLUM's.
The completion date of these Development Plans is now estimated
to be in 1980.

The relationship between the DLUM's and CZC is as follows. The
land use shown on the CZC governs, regardiess of what is shown
on DLUM (also the Development Plan, when adopted). If the DLUM
but not the CZC shows a use, the CZC must be amended. Present
law allows only the property owner to initiate CZC amendments.
Therefore, unless this statutory provision is revised, no wide-
spread rezoning of the CZC to match the Development Plans is
expected.

Kahaluu Neighborhood Development Plan

The local Kahaluu Neighborhood Board #29 has drawn up a proposed
development plan which shows specific land use designations
differing from the current City zoning. This plan is a local
effort and should not be confused with the Development Plan
presently being prepared by the City and County of Honolulu.
There are three main areas of change between the existing DLUM
and the neighborhood development plan. The first is a change
to agriculture in the area zoned for urban development in the
upper Waihee Valley. Second, there is a change in the lower
valleys of Kahaluu and Waihee along Kamehameha Highway from
commercial to a community center and park area. In connection
with this community center concept, the Neighborhood Board is
very opposed to the siting of a previously planned wastewater
treatment facility in this area. Third, there is a change to
residential in the area zoned for resort development along the

shoreline in Kahaluu.
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In addition, the Neighborhood Board would like to see little
or no growth in the northern areas of Waiahole, Waikane,
Hakipuu and Kualoa. This thinking conflicts with the develop~
ments proposed in Waiahole and Waikane Valleys by the State of
Hawaii and Windward Partners, Inc.

The Oahu General Plan requires that development plans for
specific areas be reexamined with residents of that area to
receive their input. If the community desires are within the
limits of the Oahu General Plan, attempts will be made to
adjust the General Plan to correspond with the community
desires.

COMPATIBILITY OF PROJECT WITH LAND USE POLICIES
The proposed project is consistent with the governmental land use
policies and the development plan advocated by the local Neighborhood

Board.

The proposed collection system will be expanded only into areas

° designated for urban use. The areas of Kahaluu, Ahuimanu and Heeia
are classified as urban fringe, where some long range population
growth is planned. The proposed collection system will serve the
portion of Ahuimanu which is presently unsewered as well as Kahaluu.

The proposed project will not utilize the DLUM site set aside for
a permanent wastewater treatment plant for Kahaluu. This action
is compatible with the views of the Tocal residents who oppose a
treatment plant at this site.

The no project recommendation for the Waiahole, Waikane, Hakipuu and
Kualoa subareas is consistent with the governmental land use policy
and local opinion which advocate limited growth and a preservation
of agricultural land.
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SECTION V

THE PROBABLE IMPACTS OF THE
PROPOSED ACTION ON THE ENVIRONMENT

The impacts of the proposed action on the environment may be classified
in two categories: direct and indirect. Direct impacts are associated
with the construction activity of the project, i.e., dust, noise, and
traffic disruption. Direct impacts are generally of a short term nature.
Indirect impacts may result from the provision of a public facility such
as a sewerage system. Uncontrolled population growth, urban sprawl,
induced land use changes, and poliution from urban runoff are some
examples of indirect impacts. The effects of indirect impacts are
generally long term in nature.

A.  IMPACTS OF NO ACTION
The impacts of no action for the Waiahole, Waikane-Hakipuu, Kualoa,
and Heeia-North subareas are limited to the indirect or long term
type. Since no construction activity will be involved, there are
no short term direct impacts. The indirect impacts are generally
related to the retention of the on-site systems, primarily cesspools,
as the wastewater management systems for the subareas.

1. MWater Quality
The water quality problems associated with the no action
alternative of the continued use of cesspools include the
probable contamination of the groundwater and surface
water resources by cesspool leachate. These water quality
problems may warrant further monitoring and investigation by
the State Department of Health but they are not believed to
be significant at this time.

2. Indirect Economic and Social Impacts
The no project action is compatible with the desires of
the residents who wish to maintain their present lifestyle
and cultural values. This action will not induce any changes
in land use or urbanization.
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B. IMPACTS OF THE PROPOSED WASTEWATER SYSTEM
1. General
The environmental impacts of the proposed wastewater management
system project are both direct and indirect. The short term direct
impacts are associated with the construction of the facilities.
The indirect and long term impacts are related to the long term
operation of the facilities.

2. Direct Impacts
The proposed project consists of two separate systems: the
collection system serving the Kahaluu-South, Kahaluu-East and
Kahaluu-North subareas and the transmission system for conveying
the wastewater from the Ahuimanu STP to the Kaneche STP for
treatment. The components of the collection system include
gravity sewers, force mains, and pump stations. Components of
the wastewater transmission system include a force main and a
large sewage pump station at the Ahuimanu STP site.

The proposed work will not be in or near the identified historic
or archaeological sites. The State Historic Preservation

Office will be notified of any discoveries of this nature made
during the work and appropriate measures will be taken.

The impacts of the construction of these facilities are discussed
below,

a. Collection System
The alignment of sewers and force mains is almost entirely
within existing roadways. Where there are no existing
roadways, the sewers will be aligned in areas that will
remain as open areas so that access may be provided for
maintenance. A total of six sewage pump stations will be

installed on small parcels of open land.



No buildings will be removed or torn down for this construc-
tion work, and there are no known areas of historical or
archaeclogical significance or environmentally sensitive
areas that will be affected by the construction activities.
Excavation is expected to be by trenching machines, clam
shell cranes or bulldozers. No blasting is expected to be

necessary, however, some may be required if areas of unexpected

exceptionally hard rock are encountered. Material excavated
from trenches or foundations will be stockpiled near the
excavation and used as backfill where allowed or disposed
of at an approved disposal site.

For trench excavations, approximately 15 cubic yards of
select material will be hauled in for pipe cushion per
hundred feet of trench. Also, approximately 30 cubic yards
of excess material per hundred feet of trench will be hauled
away and disposed of at an approved diposal site.

Approximately 65,500 feet of gravity sewers and 14,400 feet
of force mains will be installed.

Very 1ittle natural flora or fauna will be disturbed due
to the location of most sewers under existing roadways.
Temporary impacts include traffic inconveniences, higher
noise levels, increased vehicle emissions and additional
dust and particulate matter in the air. An additional
impact will be the visual impact of the construction
actjvities on the surrounding area.

Transmission of Wastewater Between Ahuimanu STP and Kaneohe
STP

The transmission of wastewater from the Kahaluu planning
area to the Kaneohe STP will require a new SPS and
approximately 26,000 feet of force main. The SPS will
be located at the site of the existing Ahuimanu STP.
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It will have an equalization basin to moderate hydraulic
surges and a pumping capacity of 1,200 gpm. Construction

of the SPS, equalization basin and ancillary facilities

at the Ahuimanu STP site will be wholly contained within

the site. These are conventional construction projects and
no adverse effects are expected at any location off the STP
site itself. It will pump through approximately 26,000 feet
of 14-inch diameter force main to the Kaneohe STP, with the
alignment as shown on Figure II-9. Most of this force

main is located along Kahekili Highway. Since Kahekili
Highway is part of the primary roadnet serving the Island

of Oahu, the primary impact will be the delays and inconvenience
to traffic along this well-used route.

Since the force main is generally located within the road
right-of-way, very little natural flora and fauna will be
disturbed and historic sites will not be affected. The
major environmental impact will be the disturbance to the
Kaneohe Stream ecological system by the trenching operations
for the force main crossing.

3. Indirect Impacts

a.

Impacts Related to the Operation of the System

Operation and maintenance of the wastewater facilities

will be performed by the Division of Wastewater Management,
City and County of Honolulu. The maintenance staff is
readily available at any time during the day to troubleshoot
any operational problems or to handle emergencies.

The collection system should have a positive impact on
groundwater quality since wastewater disposal by cesspools
will be eliminated. The only adverse impacts associated with
the operation of the collection system are the possible
low-Tevel noises from the sewage pump stations and possible
odors emanating from sewer manholes. Another impact will

be visual because of the aboveground pertion of the

sewage pump stations. i
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The impacts of operating the wastewater transmission
system are similar to those of the collection system
except that the sizes of the facilities are larger and

the associated noise, odor and visual impacts are somewhat
greater.

Induced Environmental Impacts

Construction of the proposed facilities will divert the
present effluent discharge into Ahuimanu Stream (and
Kaneohe Bay) from the Ahuimanu STP. This diversion

will improve the water quality of these affected water
bodies. One adverse impact that may result from effluent
diversion is that the nutrients (nitrogen and phosphorus)
in the effluent are beneficial to the marine ecosystem.

The ecosystem equilibrium may be disturbed by this proposed
action.

A positive impact will be the elimination of the discharge
of cesspool effluent to the groundwater since the collection
system will replace cesspools., Potential health hazards
associated with defective cesspools will be reduced
substantially. The pollutants which percolate through the
soil will be eliminated after a while.

Another impact is that the existing Ahuimanu STP will be

taken out of service and converted to a screened and degritted
wastewater pumping station. The area now occupied by the
treatment process can be used for other beneficial uses.

The incremental impacts of treating the Kahaluu Wastewater
flows at Kaneohe STP should be minor since a large guantity
of flow is already being treated there. The Kahaluu

flows are less than 25 percent of the present design
capacity of Kaneohe STP. Some plant expansion is planned

to accommodate the growth in the Kaneche area and the Kahaluu
flows. Hydrogen sulfide may be a problem because of the long
detention time. '






SECTION VI
PROBABLE ADVERSE IMPACTS WHICH CANNOT BE AVOIDED

The effects of the unavoidable, adverse impacts of the proposed action
are summarized in this SECTION. The rationale for proceeding with the
proposed action in spite of these adverse impacts is discussed.

A.  NO ACTION FOR HEEIA-NORTH, WAIAHOLE, WAIKANE-HAKIPUU, KUALQA SUBAREAS

1.

Unavoidable, Adverse Impacts

The primary adverse environmental impact of "no action" is the
continued discharge of cesspool effluent into the soil through
the continued use of cesspools as the primary means of wastewater

disposal.

There are approximately 300 cesspools presently in service in

these subareas of which nearly 20 percent are defective.

Under no action, no attempt will be made to improve the performance
of these defective cesspools or those cesspools that may

become defective in the future. The present practice of cesspool
pumping by the City and County of Honolulu will be continued

and the costs for this service will be subsidized in part by

the public, at Teast for the near future.

Similarly, wastewater disposal in new developments in unsewered
areas will be in accordance with the current regulations and
policies of the State Department of Health and other regulatory
agencies. Chapter 38: Private Wastewater Treatment Works and
Individual Wastewater Systems, of the State Public Health
Regulations 1ists the allowable types of disposal systems.

The potential problems associated with the continued use of
cesspools include the required pumping of defective cesspools
and the potential public health problems due to cesspool
Teachate contamination of groundwater and overflows during

heavy rains. The monitoring of streams in the planning area

has shown some evidence of pollution. Bacterial ratios indicate
that the pollution is at least partially from human waste.
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The small number of cesspools in some of these outlying areas
does not appear to be sufficient to cause a real health hazard,
but cesspools near the streams are suspected as a potential
source of contamination. There are no extensive records of
monitoring and investigation of stream and bay pollution by

the Department of Health that could be used for further, more
detailed analysis of the pollution problem. Cesspools therefore
will remain as a probable source of some of the pollution in

the streams of the planning area.

No Action Rationale
The rationale for proceeding with the no action recommendation
in spite of these adverse impacts includes the following:

a. There is no affirmative demonstration that cesspool
leachate is contaminating the surface and groundwater
sources.

b. The subareas have a very low population density.
¢. The subareas are agriculturally oriented.

d. There is a strong local opposition to any development
within these subareas which might induce changes to their
rural Tifestyle.

e. There are adverse fiscal impacts associated with the
installation, operation, and maintenance of an upgraded
wastewater system. The cost per household would be excessive
for families with low incomes. The initial capital cost for
installing an individual on-site aerobic unit and effluent
leaching field is about $4,000. The annual cost of operating
and maintaining this system is about $270. In comparison, the
cost to the homeowner of pumping a malfunctioning cesspool
is $12.35 per call by the City truck.



B.  WASTEWATER SYSTEM FOR AH&IMANU, KAHALUU-NORTH, KAHALUU-SOUTH,

AND KAHALUU-EAST SUBAREAS

1.

Adverse Impacts

The adverse environmental impacts that will be noticeable to
the public include the possible odors emanating from

sewer manholes and sewage pump stations and the visual impact
created by fenced in sewage pump stations.

One significant adverse impact that may result is that the
provision of a sewerage system may have effects beyond the
correction of water quality problems. The most important
indirect impacts are associated with changes of existing land
use due to the sewerage system and the development it allows.
The provision of a sewerage system allows planned development.
Some impacts of urbanization are increased traffic, urban
storm runoff, air pollution, and transportation costs and
energy consumption.

Associated with urbanization are some fiscal impacts. These
include increased costs associated with providing public
services (police, fire, water, roads, education, transportation,
recreation). To cover these costs, taxes and fees must be
assessed. These assessments will be in addition to the normal
sewer fees,

Another adverse impact is that the nutrient-rich effluent from
the planning area is a natural resource which will be disposed
in the ocean without deriving any potential benefits from its
reuse. Another adverse impact is the high monetary cost and
Tong term commitment of our capital and energy resources to
the project.
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The major economic impact to the property owners will be

the initial assessment for the construction of the collection
system. Property owners within the Sewer Improvement Districts
will be assessed for the improvements at the following rates:

Residential (Single Family Zoning) $0.16 per sq. ft of property
Multiple Family Zoning $0.24 per sg. ft of property
Commercial Zoning $0.20 per sq. ft of property

This assessment is payable to the City and County over a period
of 20 years, including the interest charges. In addition, there
is a one time cost for backfilling cesspools and installing

the house sewers. In addition, the property owners are required
to pay the monthly sewer charge for the operation and maintenance
of the system.

Project Rationale

The project will permit compliance with the present NPDES permit
requirement that requires diversion of the present Ahuimanu STP
discharge from Ahuimanu Stream (and from Kaneohe Bay). It will
improve the groundwater and surface water quality in the subareas.
It will eliminate the potential public health problems in the
subareas that derive from a high cesspool malfunctioning rate.

It will provide a permanent, highly effective wastewater manage-
ment system for the subareas.

The centralized system is the most cost effective pollution abate-
ment altternative. The average present worth cost for the centralized
system is $7,300 per household compared with $7,600 per capita for
the next feasible alternative, the improved on-site system.

It is believed that these beneficial impacts outweigh the
above adverse impacts.
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SECTION VII
ALTERNATIVES TCO THE PROPOSED ACTION

GENERAL

Wastewater management for the planning area includes several water
pollution abatement alternatives. These are: optimization of the
performance of existing facilities; no action; small systems, which
include improved on-site systems and package plant systems; and the
conventional centralized collection, treatment and disposal system.
Wastewater management was evaluated on both a regional (Kahaluu-
Kaneohe-Kailua} and local (Kahaluu planning area) basis.

Because of the diverse nature of the planning area, it was divided
into eight Tocalized subareas for evaluation. The water pollution
abatement systems were evaluated for cost effectiveness for each
subarea and cost estimates were prepared for each feasible alternative.

POLLUTION ABATEMENT SYSTEMS
1. Opiimum Operation of Existing Facilities

This alternative evaluates the level of treatment attainable

by optimizing the performance of existing facilities. The
optimum operation evaluation serves as the baseline for planning
additions or modifications to the existing facilities. The
existing facilities in the planning area include the Ahuimanu
system and approximately 2,000 cesspools. Optimizing the
performance of these facilities is discussed below.

a. Ahuimanu STP

The existing facility at the Ahuimanu STP is a tertiary
piant which discharges its effluent into Ahuimanu Stream.
The plant is designed for 1.4 MGD and the present average
daily flow is 0.3 MGD. Although it has been designed for
tertiary treatment, the nutrient removal capabilities are
less than that required by the Public Health Regulations
for discharge into Ahuimanu Stream.
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Upgrading the performance of the Ahuimanu STP to the
required nutrient removal Tevels would require significant
amounts of capital and operation and maintenance cost.
The technology available today cannot provide a cost-
effective method of removing nutrients to the required
level of nearly 100 percent. The phosphorus level in the
stream presently exceeds the Public Health Regulations
without any discharge into the stream. In theory, this
would require the treatment plant effluent to be of
better quality than the stream before discharge would be
permitted. In addition, the NPDES Permit Compliance
Schedule requires that the discharge into Ahuimanu Stream
must be eliminated by 1983. Therefore, it would not be
feasible to optimize the Ahuimanu STP for continued
discharge into Ahuimanu Stream.

On-Site Cesspools

Experience has shown that Tittle can be done to significantly
improve older cesspools whose capacity has declined and

now require frequent pumping. Chemicals may be added to
break down gelatinous materials which adhere to the walls

of the cesspool and reduce its capacity. The solids which
accumulate at the bottom of the cesspool can be periodically
pumped out to improve its performance. Both of these

methods offer only a short-term improvement until the

same treatment is again required. Eventually the voids in

the adjacent soil become clogged and the porosity of the

soil at the cesspool perimeter is permanently impaired.

The cesspool becomes essentially a holding tank and

requires frequent pumping. At this point, the only solu-
tions are to either install a new cesspool or an improved
on-site system. However, the present method of financing
cesspool pumping costs provides no incentive to the homeowner
to abandon his defective cesspool. The homeowner is assessed
a relatively inexpensive pumping charge of $12.35 on a per
call basis or $4.85/month on an annual contract basis. Home-
owners of chemically treated cesspools are charged $4.85/month.
The cost of equipment for cesspool pumping and the operation,
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maintenance and repair costs of disposing of pumped
wastes are paid with City and County General Funds.

There are a number of modifications that could be initiated

to prolong the service life of cesspools located in areas

with poor soils that function satisfactorily at present

but are likely to malfunction with time. However, institutional
changes are reguired to provide the homeowner with the
incentive to initiate these modifications. The 208 Wastewater
Management Plan for the City and County of Honolulu

addresses in detail the institutional changes that should

be enacted to overcome the many problems associated with
malfunctioning cesspools.

Some of the inexpensive measures a homeowner may take to
extend his cesspool service life are to install flow
restrictive plumbing fixtures and abstain from disposing
his food wastes in the cesspool. Other more expensive
measures are the installation of septic tanks and grease
traps ahead of the cesspools. Multiple cesspools may also
be considered. On-site aerobic pretreatment units are
another possibility in which the cesspool is used for
effluent disposal only.

No Action

The no action or no project alternative occurs when the methods
of wastewater treatment and disposal presently used in the
planning area are not improved and left basically as is. In other
words, action to correct a suspected water quality problem is
either delayed or postponed pending further study. With this
alternative, the Ahuimanu STP will continue to operate at its
present level of treatment and discharge its effluent into
Ahuimanu Stream. The solids will continue to be disposed at

the City and County operated Kapaa landfill. However, the

NPDES permit for the plant stipulates that the present discharge
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into Ahuimanu Stream be eliminated by February 1983. With
this stipulation, it is not feasible to pursue the no action
alternative for the Ahuimanu STP.

There are approximately 2,000 cesspools presently in service

of which nearly 20 percent are defective. Under the no

action alternative, no attempt will be made to improve the
performance of these defective cesspools or those cesspools

that may become defective in the future. Corrective action

will be deferred until further studies affirmatively demonstrate
that cesspool leachate is causing water quality problems. The
present practice of cesspool pumping by the City and County of
Honolulu will be continued.

Similarly, wastewater disposal in new developments in unsewered
areas will be in accordance with the current regulations and
policies of the State Department of Health and other regulatory
agencies. Chapter 38: Private Wastewater Treatment Works and
Individual Wastewater Systems of the State Public Health Regulations
presents the allowable types of disposal systems.

Small Systems

Small wastewater systems are especially adaptable to low
population density areas and offer economical alternatives to
the more expensive conventional centralized systems of gravity
sewers and centralized treatment and disposal. The use of such
small systems is feasible in the many parts of the planning
area which are rural and sparsely populated. Small systems can
be segregated into on-site treatment requiring no collection
system and small flow package plants requiring limited collec-
tion and disposal systems. Groundwater and surface water
contamination, soil conditions, and economic factors will
influence the choice of system.
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a.

On-Site Systems

(1)

(2)

Cesspools
The cesspools in Hawaii are usually 6 to 8-foot in

diameter and about 30 feet deep, with a concrete

cover sealing the top. The sides are lined where

soils dictate and are unlined in sandstones, corals,
and similar hard materials. In Hawaii, cesspools have
long provided relatively inexpensive means for
wastewater treatment and disposal in heavily populated
areas. Cesspools are presently used in all subareas
of the planning area that are not sewered. The continued
use of cesspools, especially in the remote sections

of the planning area, is one alternative. Indivi-

dual on-site cesspools or gang cesspoels serving a
cluster of houses are economical and effective

methods of treating and disposing of sewage, where
soils, water quality, geology favor such use.

Septic Tank
Septic tanks have found only very limited use in Hawaii,

since cesspools are allowed by regulations and operate
effectively in many areas. In Hawaii, septic tanks are
usually more expensive than cesspools except where cess-
pools are difficult to dig or are very deep and require
lining. The leaching fields or seepage pits associated
with septic tanks may create a health hazard during very
wet weather and high runoff conditions, and could be a
problem in some parts of the planning area.

Waterless Toilet

A waterless toilet (clivus multrum) is a self-
contained dry toilet with a special shape facilitat-
ing composting of sanitary waste. Its special
structural features make it generally feasible only in
the construction of new homes. These units may be
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(4)

installed in existing homes but modifications to the
plumbing, electrical system, and structure are
required. The humus or decomposed solids in the
clivus multrum move down on a sloped tray and are
removed occasionally for disposal or reuse as a soil
conditioner. The so called gray water which includes
dishwater, shower or bath water and water other than
from a watercioset is collected and disposed of
separately, usually by direct discharge to a seepage
pit or a garden. There has been some effort to
promote the use of this unit in rural areas of
Hawaii where composted waste might be used. This
unit may find use where the homeowner does not

object to the large size of the unit and the requirement

for occasional removal of the solids.

Another version of a wateriess toilet is o1l operated
and uses a special oil fluid to flush human waste
into a holding tank. The oil is separated from the
waste material and is recycled for use again in the
system. The holding tanks require pumping and disposal
of the waste at appropriate intervals.

Individual Aerobic Units

There are several small aerobic treatment units
about the size of a septic tank which are being

sold for home use in Hawaii. These units reportedly
aid in solving the problem of clogged leaching
fields and seepage pits. The use of these systems in
Hawaii is limited, and performance data is limited.
However, the aerobic units can provide an effiuent
which is readily disposable where operation of
septic tanks and cesspools is marginal due to poor
soil conditions. There are special operational and
maintenance costs which must be evaluated, since the
units require power for pumps and aeration.
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(5) Small System Disposal Techniques
Leaching fields, seepage pits, and evapo-transpiration
beds are possible disposal means used for individual
on-site systems. These techniques often result from
attempts to solve disposal problems on rural sites
which are not suitable for cesspools. In some cases
developments have been stopped because soil tests
indicate that cesspools alone will not function
properly on the site.

Package Wastewater Treatment Plants (WWTP)

Small collection systems in combination with a package

or prefabricated WWTP may be used where the area to be
serviced is not large enough for a conventional centralized

system or is remote from other centralized systems. An
example to be considered is the region of Kualoa at the
extreme northern end of the planning area with a localized
and limited population. For small developments or clusters
of homes, a package WWTP may be installed to treat sewage
prior to disposal. These package plants are basically

small aerobic units usually confined to a single tank or
basin with the various unit processes therein. The degree
of treatment may range from primary to tertiary and
capacity from 5,000 gpd to 100,000 gpd or more.

Package WWTP's may be feasible as a local solution with
construction and maintenance costs borne by the City.
However they may be a special operational and maintenance
problem for the City. Service crews must be trained for
operation and maintenance of the plants and be available
for troubleshooting at any time. Another problem is the
location of an acceptable effluent disposal site in an
area where injection wells are not recommended. Effiuent
disposal must be in compliance with Chapter 38 of the
Public Health Regulations since it becomes a point source
of pollution rather than a non-point source. Other
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environmental problems must be faced, such as odor,
noise, aesthetics and difficulty in land acquisition. If
these problems can be economically solved, a package WWTP
may be the answer in same areas.

The same basic reasoning applies also to small sewage
lagoons, where lagoons are environmentally acceptable and
land is available at a reasonable cost. In the use of
lagoons consideration must be given to the possibility of
groundwater pollution through percolation into the ground
at the bottom of the lagoon. Sites are selected with
soil conditions which 1imit percolation. In addition,
sealers such as Bentonite can be applied to the bottom
and sides of the lagoon. Rubber liners are also a
possibility but the cost is high.

Non-Conventional Collection Systems

(1) Low Pressure System
This system employs the use of a pump and check
valve at each house. A small force main is pressurized
and the sewage is transported to a treatment site or to
another part of the collection system such as a gravity
collection line at a higher elevation. This system is
useful in removing wastewater from homes in low
areas where gravity sewers will not function. These
systems have the construction advantage of using
small pipes in shallow trenches, even in irregular
terrain. Operation and maintenance costs of these
systems are higher than a gravity sewer system, but
may be economical where special problems with terrain
or trenching exist.

(2) Vacuum System
This system has some of the advantages of the low
pressure system, but operates on suction instead of
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pressure. The technology of maintaining a vacuum is
not as well known in Hawaii as the technology of
gther systems. It was not evaluated in detail.

o g

4, Centralized Systems
The conventional centralized system consists of three sub-
systems: an areawide wastewater collection network, a
facility to treat the raw wastewater, and disposal system
for the effluent and solids. The conventional centralized
system is cost effective in high density population areas
or where small systems are impractical. A centralized system
- is uneconomical where urbanized centers are relatively small
and widely scattered throughout the planning area.

The degree of treatment required is governed by the selected
method of effluent disposal; e.g., the effluent Timitations of
the receiving body of water or land application considerations.
Under current Federal and State regulations, the minimum

degree of treatment required for a point source effluent
discharge is secondary. In certain cases, tertiary, or advanced,
treatment is required. The degree of treatment required for
tand application is dependent on the method of appliication and
geological conditions of the site.

The common types of secondary treatment are the trickling
filter and activated sludge processes. Another alternate
method is aerated lagoons. If deep injection wells are
selected as the means of effluent disposal, tertiary treatment
may be required. Tertiary treatment provides additional removal
of solids and nutrients. The treated sludge or solids may be
either recycled as fertilizer and soil conditioners or may be
disposed in municipal landfills.
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The various means of effliuent disposal include ocean ocutfalls,
land application, injection wells and seepage pits. The
effluent limitations for these various effluent disposal methods
are governed by Chapters 37A and 38 of the Public Health
Regulations.

C. ALTERNATIVE CENTRALIZED WASTEWATER SYSTEMS
1. Previous Wastewater Management Study
The 1972 study entitled, "Water Quality Program for Oahu with
Special Emphasis on Waste Disposal" identified the regional
solution as being the most cost effective system for the
Kahaluu-Kaneohe-Kailua region. The recommended system was as
follows:

"This system will ultimately include four treatment facilities.

The existing Ahuimanu Plant will eventually be phased out and

flows from this area conveyed to a new secondary treatment facility
in Kahaluu. The existing Kaneohe Plant will be maintained and
expanded as required. The KMCAS Plant, currently being upgraded

to provide secondary treatment, will likewise be maintained.

The existing Kailua Plant will continue to serve the Kailua area.
The temporary plants serving Pohakupu, Kukanono, Maunawili Park,

and Maunawili Estates will eventually be eliminated and raw waste 2
from these areas conveyed to the Kailua facility. It is recommended é%
that activated sludge processes be eventually incorporated at the
existing Kaneohe and Kailua Plants.

Secondary effluent from the Kahaluu, Kaneohe, and KMCAS facilities
will be pumped to an effluent pumping station at the Kailua Plant,
from which the combined effluent from all four facilities will be
discharged via a common ocean outfall sewer located off Mokapu
Point."

The major concern of this regional study was the continuing

degradation of the Class AA waters of Kaneohe Bay. To alleviate :
the problem, the study recommended that all point source wastewater b
discharges into Kaneohe Bay be eliminated.

The City and County of Honolulu has taken definite action to

implement this recommended system. The key components outside
of the Kahaluu planning area have been constructed and are in
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operation. The regional effluent disposal system, consisting of
the force mains, Kailua and Kaneche effluent pumping stations,
and Mokapu Ocean Outfall, was recently completed. Modifications
to the Kailua and Kaneohe Sewage Treatment Plants are presently
being evaluated. The only portions of this regional system which
have not been impliemented are the facilities for the Kahaluu
planning area.

Regional System or Local System

The Water Quality Program for Cahu study recommended that the
existing Ahuimanu STP be phased out and the flows be conveyed
to a new secondary plant in Kahaluu. The effluent would be
pumped outside of the planning area for disposal in the Mokapu
Ocean OQutfall,

This recommendation was based on a much higher population
projection for the planning area than what is presently pro-
jected and used in the Facility Plan. The resultant reduction
in wastewater flow indicated that a corresponding reduction in
scale of the recommended centralized system for Kahaluu was
necessary. Consequently, small flow systems were just as
attractive as a large, conventional centralized system.

The Facility Plan reevaluated the Water Quality Program for

Oahu (WQPD) recommendation. The alternative wastewater manage-
ment schemes considered were local (Kahaluu planning area) manage-
ment and regional (Kahaluu-Kaneohe-Kailua) management. The local
wastewater management plan evaluated the cost effectiveness of
treating and disposing the poliutant loads within the planning
area. The regional wastewater management plan evaluated the
cost effectiveness of (1) utilizing the existing and planned
facilities in Kaneohe-Kailua for treating and disposing all or

a substantial portion of the pollutant loads generated within

the Kahaluu planning area, and (2} treating the pollutants within
the planning area and disposing the effluent outside of the
planning area (the WQPO recommendation).
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About 70 percent of the 1977 estimated population of 11,180
reside in the Ahuimanu, Heeia and Kahaluu districts of the
planning area. These districts located at the southern portion
of the planning area comprise only about a fourth of the total
Jand area. These districts with their comparatively high
population densities were identified as the area where the
centralized system would probably be the most cost-effective
solution.

For the other less populated districts of the planning area,

the small systems or no action alternatives appeared feasible.
Extension of the Kahaluu-Ahuimanu collection system to service
these lower density districts was another alternative that was

considered.

The viable alternatives for collection, treatment and disposal
for the centralized system were evaluated on the regional and
local wastewater management plan basis. Due consideration

was given to existing population densities, urban zoning,

water quality, public opinion, and Federal and State regulations.

Collection System

The areas where a collection system were feasible are the urbanized ¢
districts of Kahaluu and Ahuimanu. Extensions of the collec- :
tion system to serve the coastal and stream areas of the less
densely populated districts of Heeia, Waiahole, Waikane,
Hakipuu and Kualoa were also evaluated. .

Treatment and Effluent Disposal Alternatives

The wastewater management options were treating and disposing

the wastes within the planning area or transferring either raw

or treated wastewater outside the planning area for disposal. The
method and degree of treatment for the first, or local, waste-
water management option depended upon the effluent disposal require-
ments. The various treatment alternatives are evaluated below:
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a. lLocal Wastewater Management Treatment and Disposal Alternatives
The NPDES permit for the Ahuimanu STP mandates that effluent
discharge into Ahuimanu Stream must be eliminated by 1983.

ki The present state of the art cannot provide treatment

Tevels that are consistent with the stringent effluent

limitations of Ahuimanu Stream. Therefore, upgrading the

performance of Ahuimanu STP is not feasible.

‘
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The Ahuimanu STP was intended to be a temporary plant
until a regional plant for Kahaluu was constructed. The
current City General Plan (Detailed Land Use Map) shows a
WWTP site in Kahaluu adjacent to the Kahaluu Community
Center. The construction of a new Kahaluu WWTP would
make it economically unfeasible to continue operation of
the Ahuimanu STP, since having two separate treatment
plants in close proximity would be too costly to

operate and maintain. The Ahuimanu STP already exists

, nearby and it would be more economical to operate this

; | plant than to construct an entirely new plant at Kahaluu.
5 The strong objections of the Kahaluu Neighborhood Board
#29 to a WWTP at this site must also be recognized. In
addition, testimony presented at a public hearing held
on November 29, 1978 at Ahuimanu Elementary School opposed
a treatment plant at the Kahaluu site. Therefore, the
alternative of constructing a new treatment plant in the
Kahaluu planning area was not feasible.

Since the existing effluent discharge into Ahuimanu
Stream must be diverted by 1983, alternate means of dis-
posing the effluent from the Ahuimanu STP were evaluated.

Injection wells may be used for disposal in conjunction
with secondary or tertiary treatment. The chances of
clogging the well walls are much less than with primary
effluent or raw sewage. Limitations of injection wells
include their Tocation and the impact they have on the
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groundwater supply. The Public Health Regulations states Ef
that any outlets connected to seepage pits or injection .
wells adjacent to Class AA waters such as Kaneohe Bay

will require extensive BOD, SS and nutrient removals.

The stipulated Timits are more stringent than that achieved

by secondary treatment.

The Water Quality Program for Oahu with Special Emphasis

on Waste Disposal recommends that injection wells be

utilized only for facilities with a capacity less than 5

MGD. The study also pointed out that the windward Oahu
area is not geclogically promising for injection and recom-
mended that no injection wells be allowed inland of the Board
of Water Supply “cesspool limit ?inetﬁc(éee Figure 1I-5) The
reason is that the dike complexes which run in the north-
westerly direction impede the seaward movement of ground-
waters. Therefore, the discharges of groundwater occur
through seepage into the streams and runoff into the
nearshore coastal water. Injected effluent in this area

would eventually emerge in the stream flows and into the
nearshore Class AA coastal waters. It was concluded that
injection wells in this area were not feasible.

Land treatment invoives the use of plants and soil to G
remove unwanted contaminants from wastewaters. Lland
treatment is capable of achieving removal levels comparable
to the best available wastewater treatment technology.

The method of effluent application to the land and the gﬁ
ultimate use of the effluent determine the required level o
of wastewater treatment. The potential applications of
treated effluent are to irrigate crops and plants, and to
recharge the groundwater through slow percolation through
the soil.

ey

At the present time, there is Timited potential for large
scale effluent disposal by land treatment in the planning
area. The use of effluent to irrigate large areas of crops
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and plants is not practical. The water supply for agricultural

use is obtained from rainfall, stream diversions, and

wells and is more than adequate. These sources provide

the farmer with a supply that is readily available and at
almost no cost. When considering the capital and operations
and maintenance costs for transmission, distribution and
storage, large scale effluent disposal by irrigation is

not competitive.

Furthermore, there are presently no golf courses, sugarcane
fields or large agricultural acreage in the planning area
that would warrant consideration of land application of
the entire wastewater flow from the planning area. However,
there are several specific areas where land treatment was
considered for more limited flows. For example, the use
of wastewater in irrigating plots of forage grasses in

the Waiahole-Waikane area was explored as a means of
disposal. Kualoa Park has an existing irrigation system
that could be used for land treatment of sewage flows in
that area. However, there are complications of protecting
the public and providing storage. Land application was
not feasible on a large scale.

Regional Treatment and Effiuent Disposal Alternatives

The feasible centralized system treatment and effluent
disposal alternatives were (1) to collect and pump raw
wastewater outside of the planning area for treatment and
disposal and (2) collect and treat the wastewater within
the planning area and dispose the effluent outside of the
planning area. For both alternatives, the collection
system will serve the densely populated districts of the
planning area.

For both alternatives, the Kahaluu planning area wastewater
will be disposed through the Mokapu Ocean Outfall. The
outfall was designed to accommodate the projected wastewater
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for the entire Kahaluu-Kaneohe-Kailua region for the
year 2020. The 2020 projected design peak flow is 92.9
MGD.

For the first alternative, the collected wastewater is
conveyed to the Ahuimanu STP site. The Ahuimanu STP is
converted to a pump station to pump raw wastewater to
Kaneohe STP. Another option is to use the existing
facilities to screen and degrit the raw wastewater before
pumping to prolong the service life of the pumping equipment.
Modifications to the Kaneohe STP are required because of

the additional Kahaluu flows.

In the second alternative, secondary treatment is provided

at the Ahuimanu STP and the effluent pumped to the Kaneohe
Effluent Pumping Station for disposal through the Mokapu Ocean
Outfall. Until a sludge utilization plan is developed by the
City and County, the sludge will be disposed at the municipal
landfill.

The existing Ahuimanu STP can be converted from tertiary
treatment to secondary treatment of the present Tow flows by
simply withholding the chemical additives used to remove
nitrogen and phosphorus. However, there are some strong doubts
about the Ahuimanu "Rapid Block” system ever reaching the
plant design capacity of 1.4 MGD at the secondary level.
“Rapid Block" systems have usually performed below the design
capacity as the systems have approached design flows.
Experience has indicated that plant modifications and/or
process modifications (e.g., more chemicals) would be
required to bring the plant to full capacity as a secondary
plant. Also, if flows were to exceed the 1.4 MGD flow,
additional facilities would be required. However, the

flow was not calculated to exceed 1.4 MGD before the end

of the 20-year planning period. The space available at

the Ahuimanu site will allow some flexibility for plant
expansion and installing an effluent pumping station.

VII-16




g5
f:: -

Fa

&

5.  Sludge Utilization Plan
The City and County of Honolulu presently does not have a sludge
utilization program in effect for Oahu. The sludges from Ahuimanu,
Kaneche, and Kailua STP are presently trucked to the nearby Kapaa
Municipal Landfill (Sanitary) for disposal.

The City and County has recognized the potential benefits that
may be gained by recycling sewage sludges. The City and County
is planning to undertake a sludge utilization study on a regional
or island wide basis instead of a planning area basis. Sludge
utiTization will not be addressed in this report since the

City and County is presently preparing a report which will
address the sludge utilization alternatives for the Kahaluu-
Kaneohe~Kailua region.

ALTERNATIVES EVALUATION METHODOLOGY

In evaluating the various alternate wastewater systems, organi-
zational advantagas were derived in subdividing the entire planning
area into eight subareas. Each subarea has unique features which
are better analyzed independent of other subareas, so that proper

emphasis can be given to each cost-effective alternative. Figure
II-6 delineated the ground coverage of the eight subareas and

refers to each by name. Heeia-North was not included in the original
planning area but later added to bridge the gap between the planning
area and the existing Kaneohe sewer system.

The evaluation process was structured to consider, first, the no

~action alternative, probably the least expensive and, last, the

conventional centralized system alternative, probably the most
expensive. For each subarea, the evaluation includes four alternative
systems: no action, improved on-site systems, package plants, and
centralized systems. Those systems which are obviously not feasible

in a subarea are so identified. Only feasible systems are further
analyzed with cost estimates.
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It should be noted that the area being compared for the various
alternatives within a given subarea is Timited to the tributary
area considered feasible for centralized systems. Unless
water quality prebiems exist, sparsely populated land outside
these designated tributary areas would continue to use on-site
systems (cesspools), essentially the no action alternative.

The Ahuimanu subarea includes the existing Ahuimanu STP and

the probable site for the sewage pumping station for transmission
to Kaneche and ultimate disposal through the Mokapu Outfall.

The special analyses for centralized treatment and disposal systems
for the entire planning area were considered in this subarea.

The intent of the no action alternative for the nonsewered subareas
is to continue in the future, to at least the year 2000, with the
existing system of cesspools. Making a cost-effective analysis of
continued use of cesspools requires some assumptions in regard to
the amount of cesspool pumping required. City records of cesspool ;
pumping were used to determine a yearly cost of pumping. Consideration 5
was given to an increase in pumping over the 20-year planning i
period, but an increase was not justified since City records indicate §§
no increase over the last few years, and the population is not
expected to increase dramatically. However, where no cesspool
pumping is presently required, it was assumed that 5 percent would
require pumping some time in the future. It was noted that the
City does not routinely pump all cesspools. Under the no action
alternative this could be considered as a technique for ensuring
long-term performance, However, the cost of such area-wide and
periodic pumping was not determined.

§

£
o
Bl

The Improved On-site System alternative included the evaluation of
individual on-site units of an advanced type, with performance
better than conventional cesspools. This evaluation assumes that
all homes within the area under consideration would be required
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to install an improved on-site treatment system. The improved on-
site system could be a small, individual aerobic unit or waterless
o0il operated toilet plus gray water system, or some other of several
available systems. For purposes of evaluation, improved individual
aerobic units were selected. The aerobic unit was selected because
it provides a secondary level of treatment and represents a cost
which is comparable to other improved or advanced on-site systems.
Information on cost was acquired from Tocal firms doing business
with these advanced systems. The disposal method used in conjunction
with these systems is based on a leaching field. However, where
existing cesspools are not severely impaired, they would be used in
lieu of new leaching fields. Because of the lack of useful data,

it is assumed that about half of the existing cesspools would be
unusable as seepage pits and would require backfilling. The system
concept of complete installation of improved on-site, individual
systems is feasible only when considered as an alternative to the
more expensive package plant and centralized system alternatives.

The Package Plant alternative included small systems with limited
and conventional collection systems, small prefabricated treatment
plants and local effluent disposal. The collection system for a
package plant would be much smaller than for a centralized system.
The use of a small package WWTP depends on the availability of a
Tocal disposal site for the effluent. If the wastewater flow is
very small, the chances of finding a local site for disposal are
much better than for large flows. In the cases where this alternative
was evaluated, it was assumed that local disposal of effluent is
feasible for that area. Where existing homes are to be sewered, it
was considered in each case that an existing cesspool must be
backfilled.

The Centralized System was the last alternative to be evaluated
in each subarea. This system included the collection and conveyance
of wastewater from each subarea to the Ahuimanu STP site. Selection
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of the area to be sewered was based on an assessment of the present
and future (year 2000} population density, zoning, soil permeability,
and proximity to the Class AA waters of the bay and to other sewered
areas. Collection systems were not considered to be economical for
areas with 1-acre and larger lot sizes.

The boundary describing the tributary area of each subarea is
generally the limits of the present residential zoning. The agricultural
zoned lands, with a few exceptions, were not included in the tributary
area because of the very low population densities associated with

this particular zoning.

Within every subarea a preliminary design for a collection subsystem
was developed. The centralized system alternative is evaluated for
residential areas expected to have densities suitable for collection
systems. In the case of Waiahole, anticipated future developments

by the State in the residential area were analyzed. More than one
alternative was considered for the centralized system for the
Heeia-North and Kualoa subareas, since these subareas have special
characteristics requiring analyses of additional alternatives.
Extension of the collection system to the outlying subareas was
predicated upon the use of a collection system in the adjacent
subarea, otherwise the linking up of the various subarea collection
systems for centralized treatment and disposal would not be possible.
Tables VII-1, 2 and 3 present the populations {subarea totals and

in the areas to be sewered) and sewered area sewage flows as determined
for each of the eight subareas for the years 1980, 2000 and 2030.

The year 1980 flows indicate essentially the present condition
within each subarea. The year 2000 flows were used as the design
flows and the basis for the comparative analyses developed for each
subarea.
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E.

EVALUATION OF SUBAREA ALTERNATIVES

1.

Ahuimanu Subarea

The Ahuimanu subarea is shown on Figure VII-1. It is presently
serviced by the Ahuimanu wastewater system which was initially
provided by the developer of the area. These facilities have
been deeded to the City and are now operated and maintained by
the City's Division of Wastewater Management. The existing
facilities are ideally located to make the regional interconnec-
tion of the Kahaluu planning area and the Kailua-Kaneohe facilities.
The Ahuimanu subarea presently consists of approximately 1,135
homes which discharge approximately 0.3 MGD of sewage that is
treated by the Ahuimanu STP and discharged into Ahuimanu

Stream. For the year 2000, a total of 1,266 homes is projected
for the Ahuimanu area. A1l would be on sewers, with the
existing sewers being extended into the future development

areas indicated on Figure VII-1.

a. No Action Alternative
As discussed previously, the no action alternative for
the Ahuimanu STP was not feasible since the NPDES Permit
requires the elimination of the present discharge into
Ahuimanu Stream by 1983.

b. Improved On-Site Systems Alternative
Improved on-site treatment was not feasible in Ahuimanu.
The zoning and lot size are such that it is an urban area
unsuitable for on-site treatment and disposal. Also, a
centralized treatment and collection facility already
exists in Ahuimanu. It would not be reasonable to provide
on-site treatment and disposal in an urban area where a
centralized system is readily available.

¢. Package Plant Alternative
A package wastewater treatment plant in the Ahuimanu area
wasnot a viable alternative because the Ahuimanu collection
and treatment system already exists.
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d. Centralized System Alternative ;/
(1) Collection
The collection system at Ahuimanu is an existing one
which was installed by the developer. The sewer
system extends throughout the Ahuimanu development
and presently discharges into the Ahuimanu STP. The
collection system will be expanded in step with the
development within the subarea.

(2) Treatment Alternatives
The regional wastewater treatment options were
(1) convert the Ahuimanu STP to a sewage pumping
station to pump the raw wastewater to Kaneohe STP
for treatment (The Proposed Project}; and (2) modify
the Ahuimanu STP to a secondary plant and pump the
effluent to the Kaneohe Effiuent Pumping Station for
disposal through the Mokapu Ocean Outfall.

The following treatment alternatives were evaluated:

Alternative 1: Secondary treatment at Ahuimanu STP
with chemicals.
Alternative 2: Secondary treatment at Ahuimanu STP -
by expansion of existing facilities. |
Alternative 3: Treatment at Kaneohe STP by trickling
filters.
Alternative 4: Treatment at Kaneohe STP by activated
sludge.

Secondary Treatment at Ahuimanu STP (Alternatives 1 and 2)
Secondary treatment at Ahuimanu STP was feasible but
there is a possibility that the existing "rapid block"
unit may not be able to handle the design flow of

1.4 MGD. Through actual experience, it has been

found that as the flow through a "rapid block" system
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approaches between 55 to 65 percent of design flow,

the plant begins to malfunction. This experience has
been gained by operation of "rapid block" plants at
Ahuimanu, Mililani and Hawaii Kai on Ozhu and Wailua
on Kauai. The probable cause has been diagnosed as the
daily fluctuations or hydraulic surges to the unit.
Therefore, to handle the anticipated 1.3 MGD from

the planning area, the plant or plant operations

must be modified.

There were two modification alternatives considered
to enable the Ahuimanu STP to handle 1.3 MGD at the
secondary level of treatment. They were (1) to
continue chemical treatment, and (2) to enlarge the
existing facility by adding an activated sludge com-
ponent in parallel with the "rapid block” unit.

Chemicals could be used to achieve a secondary quality
effluent when the plant flow reaches the upper
overload point or 0.9 MGD (65 percent of 1.4 MGD).
Dependence on chemicals means the cost of operating
the plant is subject to escalation in chemical cost.
The other alternative of plant expansion would
involve an initial capital investment in construction
of facilities, but less operational cost for chemicals.
Either alternative is expensive for the small flow
involved.

Treatment at Kaneche STP: Alternatives 3 and 4

{The Proposed Project)

The alternative to treatment at Ahuimanu STP is

to construct a sewage pumping station at Ahuimanu
for the pumping of raw or screened and degritted
wastewater to the existing Kaneche STP for treatment.
This alternative would eliminate any treatment costs
at Ahuimanu, but would add to treatment costs at the
Kaneohe STP where the planning area flows would be
incremental to the existing Kaneohe flows.
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The City and County of Honolulu has applied for a

waiver from the EPA secondary treatment requirements

for the effluent discharged through the Mokapu Ocean
Outfall. A ruling is expected in mid-1980. The level
of effluent quality presently attainable by the trick--
ling filters at Kaneohe STP does not comply with the

EPA defined criteria for secondary treatment. If the
secondary waiver application is approved, the less

than secondary effluent will be allowed to be discharged
through Mokapu Ocean Qutfall. If the Waiver Application
is disapproved, the plant will have to be upgraded to
comply the EPA criteria for secondary treatment.

o
o
5
fos]

The design capacity of the Kaneohe STP to serve the
Kaneohe area was determined from the pre-General Plan N
popuiation projections. The flow projections were 7.6 };
MGD in 1982 and 11.3 MGD in 1993. The present design .
capacity is 4.3 MGD. The new General Plan population
projection for Kaneohe requires a capacity of 4.3

MGD in the year 2000, with a 50 percent redundancy
(required by EPA for new construction) for a total

of 6.45 MGD. The Kahaluu flows for the year 2000
will be 1.3 MGD, plus 50 percent redundancy or a
total of 1.95 MGD. Thus even adding the Kahaluu
flows to the Kaneohe STP will result in a lower
design capacity (8.4 MGD vs 11.3 MGD) in the year
2000 than originally planned.

In addition to the expansion, repair and replacement
of existing degraded trickling filter units are
necessary for proper operation. The expansion, plus
either the rehabilitation of the trickling filters
or the modification to activated sludge, would be
required whether or not the Kahaluu flows were added
to the Kaneche STP.

Therefore, the present worth costs are only for the
additional expansion of the Kaneohe STP to service
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the Kahaluu flows. There will be a cost advantage
to this expansion. Since repair and replacement or
modification and expansion will be going on at the
Kaneche STP ahyway, some unit costs of the additional
expansion for the Kahaluu flows will be less than
the unit costs of the work for Kaneohe.

The City and County is presently preparing a report
entitied "Step 1 Addenda to the Kaneohe and Kailua
Facility Plans” which will discuss in detail the
modifications that may be required at both the
Kaneche and Kailua STP's.

Effluent Disposal

There are basically two disposal schemes that might

be employed: pump secondary effluent from Ahuimanu

STP to the Kaneohe Effluent Pump Station (EPS) for
discharge through the Mokapu Outfall; and pump

screened and degritted sewage from a pump station at
Ahuimanu to the Kaneche STP for treatment and subsequent
disposal via the Kanephe EPS to the Mokapu OQutfall

{The Proposed Project).

An equalization basin will be required to dampen the
fluctuations in the wastewater flows to Ahuimanu STP.
Use of an equalization basin will make it possible
to use smaller pumps and also reduce surging into
the Kaneohe STP.

A 14-inch force main is necessary for pumping either
screened and degritted raw wastewater or secondary
effluent (The Proposed Project) along the entire route
to the Kaneche STP. This alignment conveys the

flow directly to the Kaneohe STP. If secondary
effluent is being conveyed, the force main will
terminate at the Kaneohe effluent pumping station.

*
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1f screened and degritted sewage is conveyed, the

force main will discharge into the primary clarifiers.

The alignment and profile of this alignment were
presented earlier in Figures II-9 and II-10, respectively.

Costs of Treatment and Disposal Alternatives

Table VII-4 indicates the present worth costs for

the feasible combinations of treatment and disposal
alternatives for the proposed centralized system of the
planning region.
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TABLE VII-4

TREATMENT AND DISPOSAL ALTERNATIVES
FOR THE CENTRALIZED SYSTEM

Alternative

Secondary Treatment at Ahuimany STP with Chemicals
Pump Secondary Effluent to Kaneohe SPS

Present
Worth
Cost

$3,702,900
5,350,100

$9,053,000

Secondary Treatment at Ahuimanu STP with Expansion
Pump Secondary Effluent to Kaneohe SPS

$4,208,800
5,350,100
$9,558,900

Pump Screened & Degritted Sewage to Kaneche STP
Treat Sewage at Kaneohe Trickling Filter STP

$5,692,700
3,043,400

$8.736,100

Pump Screened & Degritted Sewage to Kaneohe STP
Treat Sewage at Kaneohe Activated Studge STP

$5,692,700
3,221,400
$8,914,100
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Kahaluu-South Subarea
This subarea includes the residentially zoned area between the

Ahuimanu and Kahaluu Streams adjacent to the Ahuimanu development,
and the adjacent area on the east side of Kahekili Highway, as
shown on Figure VII-2. The area is unsewered and uses cesspools,
except for approximately 40 houses at the northern end which are
sewered and connected by a 4-inch force main to the existing
Ahuimanu collection system. There are approximately 600 houses
in the area with population densities ranging from 20 people/
acre to less than one. Some portions of the area are

fully developed. However, large undeveloped areas are zoned

for residential use. By the year 2000, a total of 650 homes

is projected for the subarea with approximately 570 of these
homes to be sewered within the tributary area as shown on

Figure VII-2.

a. No Action
No action would require the continued use of the existing
cesspools. Currently, approximately 130 cesspools in
this area require pumping an average of 6.7 times/year.
At $35/pumping, this amount to $30,485/year for this
subarea. The total present worth value of this alternative
over a 20-year period at 6-5/8 percent is approximately
$333,000, assuming that there is no significant change
in the number of defective cesspools. Agricultural lands
in the higher elevations of the subarea can generally
remain on cesspools because the lots are large and cesspools
can be located to minimize any potential health hazards
caused by overflow or leachate. On the residentially
zoned lands in Kahaluu-South, the typical lot size is
small (5,000 to 10,000 square feet) so the potential for
public health problems from cesspools is greater.

The proximity of the Kahaluu and Ahuimanu Streams to the

subarea cesspools is another consideration. These streams
now include pollutants in excess of State Water Quality
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Standards. It is suspected that the Kahaluu-South cesspools
may contribute to this pollution but a detailed field
investigation is required for verification.

The proximity of the Ahuimanu STP facilities for economical
treatment and disposal makes the no action alternative
less attractive. For the above reasons the no action
alternative is not believed feasible for this subarea.

An exception is the portion of the subarea which is
adjacent to the east side of Kahekili Highway. It is
thinly populated and cesspools are the most cost effective
alternative at the present time for this portion of the

5
o
e
B

subarea.

Improved On-Site Systems “
Due to the close proximity of the Ahuimanu STP area, ?i
improved on-site systems are not economically feasible .
for the densely populated residential areas.

Package Plants £
A package wastewater treatment plant in the Kahaluu-South g%
area was not a viable alternative because of the close
proximity to the existing Ahuimanu STP which has sufficient
available capacity to handle the wastewater from this

area.

Centralized Systems

Construction of a new collection system to sewer the
Kahaluu-South subarea is a feasible alternative. Treat-
ment and effluent disposal were discussed earlier under

the Ahyimanu subares.

A number of alternate alignments are possible because of
the terrain in the tributary area. The most feasible
configuration, based on the available topographic informa-
tion is presented on Figure VII-2. The system consists
mainly of gravity collection lines, with two sewage
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pumping stations and force mains. The existing sewage
pump station which services 40 homes in the northern
portion of the subarea is a temporary facility and will
have to be replaced by SPS No. 1, using a new 6-inch

force main for the larger flows to be conveyed to this
facility. The proposed collection system will convey
sewage directly to the Ahuimanu STP site for treatment

and disposal as discussed above under the Ahuimanu subarea.

Another alternate collection system alignment for this sub-
area was investigated. It considered the elimination of
SPS No. 2 in the upper valley by a gravity line crossing
under Kahaluu Stream and running along the stream until it
reaches the gravity collection line proposed to be installed
along Hio Place. This would require the installation of 1,500
linear feet of 8-inch gravity line in an undeveloped and
somewhat difficult area, crossing under Kahaluu Stream at
ieast once. The feasibility of this alternative cannot

be confirmed without further surveys and investigations

to be done during the design period; therefore, it was not
included among the feasible alternatives. However, it will
be investigated further during the design phase.

Table VII-5 summarizes the estimated present worth costs
for the collection system indicated on Figure VII-2,
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Kahaluu-East Subarea

This subarea includes the residential development from Heeia
along the shoreline to Kahaluu Pond as shown in Figure VII-3.
The current zoning is primarily residential with a small
portion of the area zoned for resort development. Lot size
range from 5,000 square feet to 10,000 square feet. However,
the resort zoned land is already developed into residential
parcels so there is no reason to plan for future resorts. The

subarea is a shoreline community of single-family residences
and includes a small store, a beach park and some multiple
family dwellings. The subarea is currently unsewered and has
an average population density ranging from 10 to 15 people/acre.
There are presently 525 homes in the subarea which is nearly
the ultimate density of the subarea provided the existing
residential land use does not change. The tributary area
indicated on Figure VII-3 includes all of the 550 homes pro-
jected for the subarea in the year 2000.

This subarea was evaluated separately because of its proximity
to the Class AA bay waters, high population density and steep
shoreline terrain. The wastewater management alternatives con- §§
sidered for this subarea are discussed below. '

a. No Action B
No action would require the continued use of the existing
cesspools. Currently, approximately 115 cesspools require
pumping an average of 7.7 times/year. At $35/pumping
this amounts to approximately $31,000/year for the area.
The total present worth value of pumping over a 20-year
period at 6-5/8 percent is approximately $338,000. This
could be expected to increase in the future as additional

cesspools malfunction. Because of the proximity of the
cesspools to the shoreline, it is suspected that the
estimated 150,000 gpd (525 homes x 275 gpd/home) of
sewage disposal in cesspools in the subarea may cause
pollution in the adjacent bay waters, although this
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cannot be guantified. The no action alternative was not
considered feasible for this area for the following reasons:
(1)'the subarea has a fe?ativeiy high population density,
(2) numerous defective cesspools in the subarea and

{3) the total subarea cesspool leachate is a significant
quantity which probably pollutes the bay.

Improved On-Site Systems

The high population density (small lot size), and the
probable pollution problems with continued disposal near
Class AA waters indicate that the improved on-site treat-
ment systems are not feasible as the ultimate solution for

this area.

Package Plants

A package wastewater treatment plant in the Kahaluu-East
area is not a feasible alternative because of the potential
pollution problem with effluent disposal near Class AA
waters. In addition, this package plant would be Tocated
Tess than a mile from the Ahuimanu STP. It is generally
more cost-effective to consolidate the treatment-and disposal
facilities at one location instead of operating and main-
taining two separate facilities within close proximity of

each other.

Centralized Systems
Collection of wastewater and conveyance to the Ahuimanu

STP site is a feasible alternative for this subarea since
the area is nearly fully developed. The subarea will be
sewered and the wastewater conveyed to the Ahuimanu STP
site. Treatment and disposal alternatives were discussed
previously under the Ahuimanu subarea.

A number of various sewer alignments were considered.
Figure YII-3 indicates the configuration believed to be
the most cost-effective based on the available topographic
information, It consists primarily of gravity collection
tines within the existing road rights-of-way with sewage
pumping stations and force mains.
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There are a few problem areas where houses located on the
ocean side are at a much lower elevation than the roadway.
It is not considered feasible to install an additional
gravity line on the ocean side of these houses because of
limited space, difficult access, irregular location of
houses and compiications in obtaining the reguired easements
and permits. Therefore, individual pumping units will be
required for approximately 25 houses to 1ift sewage to

the proposed gravity collection line in the road.
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For hillside areas where the access roads parallel steep
topographic contours, the houses on the low side of the
access road will be connected to the gravity collection
l1ine in the next downhill access road via a sewer lateral
on an easement through the intervening house lot.

The present worth costs are presented in Table VII-5,.

N
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Kahaluu-North Subarea

This subarea includes the areas of Kahaluu {north of the
Waihee Stream), Waihee and Kaalaea, as shown on Figure VII-4.
It is currently unsewered, using on-site cesspools, and has
population densities ranging from 0 to 15 people/acre. The
low-1ying areas are currently zoned for urban development and
the upper valleys are generally zoned for agriculture.

In the 770-acre ltow-lying urban area, there are presently

about 500 homes plus a number of small stores and local businesses.
The area has a substantial amount of vacant land available for
future development. The existing zoning allows this subarea A
to be developed into a residential area with a central business/
industrial area along portions of Kamehameha Highway. The

Kahaluu Neighborhood Board prefers the elimination of much of

the zoned business/industrial area in favor of the development

of a centralized community center/park for the area adjacent

to the mouth of the Kahaluu Stream. It is difficult to predict
exactly what changes in zoning will occur for this controversial
area. For the low projected growth and the small area involved, N
the change in zoning from business/industrial to a public park %é
is not expected to have a significant impact on the required
facilities.

In the 670-acre upper valley area there are approximately 185
homes on land which is predominately zoned for agriculture. A S
Targe portion of the upper Waihee Valley is currently zoned
for urban development, although none has occurred yet.

The total number of homes projected for the entire subarea in
the year 2000 was 714, with 530 of these homes to be sewered

in the tributary area shown on Figure VII-4. The unsewered homes
will use on-site systems.

The Kahaluu-North subarea is characterized by a relatively
dense urban development in the lTow, level areas and a sparsely
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populated rural agriculture zone in the upper valleys. The
wastewater management alternatives considered for this subarea
are discussed below.

a. No Action
The no action alternative would require the continued use
of the existing cesspools. Currently, approximately 70
cesspools in the urban zoned area require pumping an
average of 6.6 times/year. At $35/pumping this amounts
to $16,200/year. The total present worth value of this
pumping over a 20-year period at 6-5/8 percent is approxi-
mately $177,000. This cost would probably increase over
time as additional cesspools malfunction. One problem
with the continued use of cesspools in the low-lying urban
area is the public health hazard that may occur when
cesspools located on relatively small residential lots
malfunction. The other problem is caused by generally
impermeable soil in the area, along with the high ground-
water table, which severely limits the performance of the
cesspools so that they require reqular pumping. There is
no direct evidence that the estimated 195,000 gpd of
sewage presently disposed in cesspools in this subarea
pollutes Kaneohe Bay. However, previous studies indicate
that pollution from human sources does occur in the
streams of the subarea and the probable source is the
system of cesspools now in use. Water sampling in the
suybarea streams indicate a level of pollutants in excess
of the State Water Quality Standards. These pollutants
are believed to be derived, to some extent, from the
system of cesspools in the area. A piggery along Waihee
Stream also contributes heavily to the pollutants therein
by runoff from the pig pens. Although pollution problems
and the potential health hazards derived therefrom cannot
be readily quantified, they are believed to be high
enough to make this alternative not feasible for the
Tow-1ying urban portions of this subarea as indicated by
the tributary area on Figure VII-4. .
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The no action alternative in the upper valley agricultural
areas would require the continued use of on-site cesspools
in an entirely different situation. Since there are low
population densities in this area, the cesspools are distri-
buted over a sufficient area and the potential for pollution
of surface water bodies and the resulting public health

risk if cesspools malfunction are minimized. Currently,

only approximately 16 cesspools in this area require

pumping an average of 6.6 times/yé;r‘ The no action alter-
native appears feasible for the agricultural areas unless
specific cesspools are positively identified as contributors
to water pollution. Specific improvements would then be
indicated.

Improved On-Site Systems
For the same reasons as with the no action alternative
above, new, improved on-site systems are not suitable as

the ultimate solution for the Yow-lying urban area. In
small, isolated areas with impermeable soils or population
densities too high for cesspools and too far from the
central collection system to be economically sewered,
improved on-site systems could be used for individual
homes in lieu of cesspools.

Package Plants
A package wastewater treatment plant for the urbanized
area is not considered to be cost-effective because of

the relatively close proximity of the existing Ahuimanu
STP for treatment and disposal. Use of a package plant
would also present significant treatment and disposal
problems in the low urban area. This alternative was
not feasible for this subarea.
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Centralized System

The centralized collection of wastewater, with convey-
ance to Ahuimanu STP site, is a feasible alternative for
the Tow-lying urbanized area. The treatment and disposal
alternatives were discussed earlier under the Ahuimanu
subarea. Because of the extremely flat terrain and the
three streams that must be crossed, several combinations

collect sewage from this area. The most cost-effective
configuration, based on the available topographic informa-
tion, is presented on Figure VII-4. As shown, the system
consists of a main interceptor line along Kamehameha
Highway with a centrally located SPS No. 1 to pump the
sewage over the Kahaluu Stream to Kahaluu-East SPS No. 3.

The Detailed Land Use Map for the Kahaluu-North subarea
includes a 24-acre WWTP site next to the Kahaluu Elementary
School and Community Center as indicated on Figure VII-4.
This site has been on the Detailed Land Use Map for many
years over the strong objections of the local community
which prefers a park in this location. The useful area

of the site has been reduced to 14 acres, since it was

decided that other public uses could be carried out in
buffer zones around the WWTP. Open park land was intended
to separate the WWTP from the school and community center.
However, it appears at the present time that the WWTP site
is not necessary since other alternatives are more cost
effective.
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The proposed system will require gravity collection lines
to cross under two streams. Because of the very flat
terrain along this part of Kamehameha Highway, the
gravity collection Tines leading to the sewage pump
stations will have to be installed in trenches as deep as
20 feet. Since the groundwater table along the shoreline
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is only a few feet below the surface, installation of
gravity lines in trenches 20 feet deep is expected to
result in substantial construction costs and potentially
high infiTtration rates. The recommended location of
SPS No. 1 results in a longer force main than if it were
located farther to the south but it minimizes the depth
of the required gravity collection Tines. The force main
from SPS No. 1 to SPS No. 3 will use the proposed new
bridge structure (300 feet long) to cross the enlarged
flood control lagoon at the mouth of the Kahaluu Stream.

The recommended collection system is a gravity system,

but approximately 20 houses on the ocean side of Kamehameha
Highway in the Kaalaea subarea must install individual
pumping units to connect to the higher elevation of the
proposed gravity Tine in Kamehameha Highway.

The present worth costs are summarized in Table VII-5.
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Heeia-North Subarea

The planning area for the Kahaluu wastewater system includes

an area along the shoreline in northern Heeia, as shown in
Figures VII-5 and VII-6. These figures indicate alternate schemes
for collection and conveyance of the wastewater to Kaneche

and Ahuimanu, respectively. The Heeia-North subarea was added
to the Kahaluu planning area in order to close the unplanned

gap between the Kahaluu planning area and the existing Kaneohe
sewers. This subarea is currently unsewered, lying just north
of the existing collection system for the Kaneche STP. Heeia-
North is a rural area with only 16 existing homes on leased

land located between two more urbanized areas. A State small
boat harbor is located near the southern end of the subarea.

A Hawaiian Electric Company (HECQ) facility is near the northern
end of the subarea and several small commercial stores are near
the boat harbor. The subarea is owned by the Bishop Estate and
includes extensive acreage of unused land currently zoned for
residential development.

HECO has been negotiating to buy the area {219 acres) from the
Bishop Estate as a site for the construction of a power plant.
There are many difficulties being encountered by HECO in
obtaining the necessary clearances and approvals. At this
time, it is not known whether HECO will succeed in development
this area as a power plant site. If they do, the existing
residences, which are all on leased land, will probably be
terminated and no other residential development in the area
will occur. If HECO does not develop the area as a power plant
location, it is likely that either Bishop Estate, or some other
deve]opef, will develop the land as a residential area with

an ultimate capacity of several hundred to a thousand houses.
For cost comparison purposes in the wastewater management
alternatives considered, the number of homes in the subarea

was increased to 100 by the year 2000 as a reasonable amount
of anticipated development.
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The area to the south of the tributary area is known as Heeia
Landing. It is being planned for development by the Foremost-
McCormack Development Joint Venture Company. Plans call for
the installation of 4,359 residential units and @ new sewer
coltection system which would replace the three temporary SPS
in the area and convey all sewage flows to the Kaneoche STP.
This would actually extend the existing Kaneohe collection
system even closer to the Heeia-horth subarea. This project
has been held up for several years by an inability of the
developer to obtain the regquired permits. At this fime, it
appears doubtful that they will be obtained because of the new
constraints on population growth.

Another consideration is the wastewater flow from the small
boat harbor, which is expected to expanded from 80 moorings to
300 moorings, some time before the year 2000, with a waste-
water flow of 21,720 gpd.

a. No Action
No action would regquire the continued use of on-site
cesspools. As long as this subarea is not developed into
a large residential area or power plant site, the use of
cesspools should not create any significant problems.
Pumping of some cesspools will be required. However,
because of the low density (large lot sizes) and the
relatively few number of existing homes in the subarea,
the number of pumpings is expected to be small. It was
presumed that the State will provide any needed waste-
water improvements within the boat harbor and therefore
these were not included in the evaluation.

A no action alternative was feasible for this subarea.
The sewage from the thinly distributed homes along
Kamehameha Highway is probably not a significant health
hazard,

VII~-43



Improved On-Site Systems

Installation of improved on-site systems may be considered
for specific cases where an existing cesspool requires
frequent pumping or for use in new home construction.
Table VII-5 indicates the present worth of a complete
installation of improved on-site systems for the projected =
100 homes in the area. Again, the cost-effective analysis P
does not include improvements within the boat harbor which .
are presumed to be handled by the State. This alternative L
appears feasible when compared to the cost of a centralized

system,

Package Plants

A package wastewater treatment plant in the Heeia-North
subarea was not a feasible alternative because of the -
relatively close proximity of an existing centralized L
collection system. A package plant would also present .
treatment and disposal problems in this location adjacent §
to Class AA waters. N

Lentralized System

The centralized collection of wastewater, with conveyance
to a central treatment and disposal facility, was not
considered to be feasible due to the low population s
density. However, if the area is developed in the future

with a larger residential population, a centralized
collection system would be feasible. This will be especially
true if the adjacent Heeia Landing development is constructed
and the existing temporary collection system for that

area is extended and replaced with a permanent system.

If this is done, conveyance of sewage from the northern

Heeia area to the Heeia Landing area is considered the

[EAAR

most feasible alternative. The projected development of
100 homes by the year 2000 and the expanded boat harbor
would be serviced by a gravity system {Alternate No. 1)
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conveying sewage to a central SPS which would pump the
sewage to the system proposed for the Heeia landing
development as shown in Figure VII-5. The present worth
cost of this alternative is $838,600.

The downstream connection to the Kaneohe collection
system would occur at the existing SPS at the Alii Bluffs
Subdivision on Kamehameha Highway. This existing SPS has
a 6-inch force main carrying sewage to another SPS which
connects to a 27-inch gravity interceptor sewer. If the
larger development plans for Heeia Landing are imple-
mented, the existing collection system in the area would
be considerably changed.

Another feasible collection system (Alternate No. 2) was
considered which consisted of pumping the wastewater to

the Ahuimanu STP via the Kahaluu-East subsystem as shown

in Figure VII-6. The present worth for this alternative is
$785,200 which is less than the first alternative. However,
a much longer sewage detention time before treatment is
involved due to the longer conveyance system. Another
consideration is that the Ahuimanu STP (or SP$) has a
limited capacity, and may reach that limit before this

area is ready to be sewered. For these reasons, conveying
the wastewater to the Kaneohe sewer system (Alternate No.
1) is preferred,

Table V1I-5 indicates the present worth costs for this subarea.
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Waiahole Subarea

This subarea {(Figure VII-7) includes all of the 600 acres
recently purchased in Waiahole Valiey by the State. It is
currently an unsewered area. The majority of the land is
zoned for agricultural use and has very low population densities.
Near the center of the valley there are 44 acres of land zoned
for residential use. This area is indicated on Figure VII-7
as the tributary area. In 1977, about 85 homes were located
in the valley of which 35 are located in the central residen-
tial area along with an elementary school within the tributary
area. The State has made a study to determine the optimum
method for development of this subarea to recover their

$6 million dollar expenditure. Plans now call for the con-
struction of 100 to 300 new houses. Since local residents in
the area want to maintain the characteristic rural setting of
the valley, a number of alternative ways which preserve the
setting but still provide more housing are being investigated.
For purposes of comparative analyses, it is assumed that all
of the alternatives considered will service an estimated 135
homes in the tributary area by the year 2000 when there will
be a projected 191 homes in the entire subarea. The other

56 homes will be widely scattered outside the tributary area.

The wastewater management alternatives considered for this
subarea are discussed below.

a. No Action
The alternative of no action will require the continued
use of the existing 35 cesspools and the construction of
cesspools to serve the estimated 100 new homes. Currently,
there are no cesspools reported in the subarea which
require pumping or chemical treatment. Based on the
present performance record in other subareas, some pump-
ing of cesspools can be expected in the next 20 years.
It is difficult to determine the number of cesspools that
will require pumping in the future. For estimating pur-
poses, it is assumed that 10 percent of the cesspools will
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require pumping and 5 percent will reouire chemical
treatment. For the existing and new homes outside the
tributary area, the no action alternative is feasible
unless water quality problems can be directly attributed
to cesspools.

The Waiahole Stream has in the past been reported as polluted
in excess of the water guality standards, with existing cess-
pools a suspected source of poliution. Further study is
necessary to determine if cesspools are causing the water
quality problems.

Improved On-Site Systems

There are a number of alternatives and combinations of
improved on-site systems available, which must be evaluated
on a site by site basis. Generally, the installation of

a treatment system (either anaerobic or aerobic} ahead of
the disposal system will insure continued performance of
the disposal system {cesspool, injection well or leaching
field). A typical treatment system with a new disposal
system is estimated to cost between $3,000 and $5,000 per
installation. An installed cost of $4,400 was used in
the estimate of costs for these individual systems. §'

This alternative is believed feasible as an alternative

e

to package plant and centralized systems when the new
State development of 100 homes or more is implemented.
Table VII-5 indicates the present worth costs for improved
on-site systems for 135 homes in the tributary area,
including 35 existing and 100 new homes.
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Package Plants

If areas in Waiahole are developed by the State into
residential centers, a package treatment plant for these
areas may be considered. This would require the central
collection of sewage within a centralized population area
so that it could be conveyed to the package treatment
plant. Since Waiahole and Waikane are adjacent to one
another, it would be cost effective to combine the flows
of both areas into one package plant. The shared package
treatment plant and disposal system might be located in
the Waiahole Valley area as indicated on Figure VII-7.

An installed package treatment plant for Waiahole-Waikane
in the range of 88,000 gpd, providing secondary treatment,
will cost approximately $2/gallon to construct.

Further examination of this alternative, considering the
agricultural nature of the area, Teads to the conclusion that
sewage lagoons might be cost-effectively substituted for the
package plant concept. This is especially true if the land
required could be made available from the State at no cost.

There are advantages to lagoons where storage is required,
as is the case where effluent disposal by irrigation is
used. Approximately 4 acres would provide enough area
for two aerobic lagoons, giving an adequate level of
treatment for one of a number of disposal methods.

Aerobic lagoons are chosen for reasons of economy and
mitigation of odor problems.

To avoid high disposal costs resulting from the conveyance

of the effluent to a distant area for disposal, some form

of on-site disposal must be found to make this system economi-
cal. Possible on-site disposal systems are irrigation,
injection wells, leaching fields, or new aquaculture
techniques for effluent disposal.
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Since the overall area is rural and land is available for
agricultural use, irrigation of California Grass (Brachiaria
Mutica) was explored as a disposal means for the package plant
effluent. California Grass is used as a forage crop by
dairies and a market now exists for this product on Oahu.

The grass tolerates extremely wet conditions and shows
considerable nutrient uptake, which makes it attractive as

a candidate for wastewater irrigation disposal.

A cooperative study is now underway between the University
of Hawaii Water Resources Research Center and the City
Department of Public Works, Division of Wastewater Manage-
ment, to evaluate growing California Grass as a crop and
means of wastewater disposal.

Based on preliminary research data for California Grass,
the estimated area required to handle 88,000 gpd of
wastewater from Waiahole-Waikane would be approximately
15 acres. About $150 per month in income could reasonably
be expected from grazing 15 acres of the grass land.

There are a number of feasible locations in the lower
elevations around Waiahole for such a site. Assuming
that land can be made available in Waiahole, this appears
to be a feasible alternate for the Waiahole-Waikane
subareas.

Table VII-5 indicates the present worth cost of a package
WWTP/California Grass system based on the concept of
shared facilities.

Leaching fields were examined as an alternate disposal
means. Using the assumption of zero land cost (State
land), Teaching fields are estimated to cost approxi-
mately twice as much as the above irrigation system.
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Aquaculture wastewater treatment was also explored, with
the cooperation of individuals operating Aquatic Farms, the
new Malaysian Prawn farm in Waikane. It was determined that
pretreatment such as provided by a package plant would be
desirable to 1imit the number and size of ponds regquired.
Also, a means of disposal for the effluent is needed. In
essence, the aquaculture facility requires a package

plant and disposal facility plus the aquaculture ponds.
Since development of this type of aquaculture technology

is in the preliminary stages, a cash-producing aquaculture
product cannot be guaranteed. Without an income from an
aquaculture product, this treatment method does not

appear economically feasible at this time. The only

other justification for such an aquaculture system might
be as a pilot project for development of the technology,
which may improve the economics for use of the system in
the future.

~ Centralized Systems

The more expensive collection of wastewater and convey-
ance to a central treatment and disposal facility is
feasible only for the Waiahole area where a residential
center is proposed by the State of Mawaii.

Based on the available topographic information and the
assumption that only the existing residentially zoned

land near the center of the vailey will be developed, the
most cost-effective central collection layout is shown on
Figure VII-7, It consists of an 8-inch collection 1line
along Waiahole Valley Road until it meets Kamehameha High-
way. A sewage pumping station will be required at the
intersection of Kamehameha Highway and Waiazhole Road to
convey sewage to the collection subsystem of the neighbor-
ing Kahaluu-North subarea. The 380 gpm sewage pump station
and 6-inch diameter force main proposed to convey sewage
to the Kahaluu-North subarea has been sized to‘accommodate
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flows from the Waikane/Hakipuu and Kualoa areas also. If
it is determined that these areas will not be sewered, a
4-inch diameter force main and 180 gpm pump could be

used instead of the sizes shown.

The exact plan for future development by the State is
unknown; but, should the State develop a number of individual
areas as residential centers, as outlined in some of the
alternatives in their planning study, additional collection
lines would have to be provided to these areas.

Table VII-5 indicates the present worth cost estimate for
a centralized collection subsystem in Waiahole Valley
that would connect into the Kahaluu-North collection sub-
system.
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Waikane-Hakipuu Subarea

This subarea includes the lands in the Waikane and Hakipuu
areas as shown in Figure VII-8, It is currently an unsewered
area. The majority of the land is zoned for agricultural uses
and has a very low population density. There is one 45-acre
residentially zoned area located along the ocean side of
Kamehameha Highway stretching from the Waikane subzone into
the Hakipuu subzone. This is defined by the tributary area

on Figure VII-8.

In 1977, there were approximately 125 houses in the entire
Waikane-Hakipuu area of which only 45 were located in the
residential area. Another 15 homes are located in an agricul-
tural area along Johnson Road in the Hakipuu region. Otherwise,
the remaining homes are widely scattered on very large lots.
The Waikane Valley is owned by Windward Partners which is planning
to develop 14 new units in the aforementioned residential area
and up to 144 two-acre parcels in the agricultural zoned area,
with over a hundred more to come at a later date. About half
of the 144 agricultural lots planned by Windward Partners are
in areas where the Board of Water Supply prohibits the use of
cesspools. Nearly all of the lTots to be developed later by
Windward Partners, would be in these prohibited areas. There
are additional unused agricultural and residential lands which
can be developed. The majority of the land is controlled by
one developer and a large ranch. For use in the comparative
analyses of alternatives for the year 2000, a total of 243
homes are projected for the total subarea, including approxi-
mately 100 homes (45 existing plus 55 new) to be sewered
within the tributary area.

a. No Action

A no action alternative will require the continued use of
cesspools. Currently, approximately one-third of the
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cesspools in the residentially zoned area require pumping
an average of 6.9 times/year. The no action alternative
for the year 2000 was projected to have a similar cesspool
malfunction rate, with 33 percent of the cesspools esti-
mated to require pumping and 10 percent to require chemical
treatment. Much of the Waikane residentially zoned land
has low permeability type soils which probably accounts
for the high malfunction rate for the existing cesspools.

Water quality data for Waikane Stream (Table III-2) indicate
water pollution from animal and mixed sources. Further field
investigation and monitoring are required to pinpoint the
sources of pollution. Cesspools are an inexpensive means

of disposal provided they do not contribute to the water
pollution of the stream.

Improved On-Site Systems

Where cesspools are not suitable due to soil conditions
or groundwater restrictions, new types of improved on-
site systems may be used. There are a number of alternatives
and combination of alternatives available which require
evaluation on a site by site basis. For example, the
proposed 144-unit development by Windward Partners is
considering the use of oil operated waterless toilets for
areas where cesspools are not allowed. These improved
systems are considered feasible alternatives in areas
zoned for residential development if the costs of the
more expensive package plant and/or centralized systems

are prohibitive.

Table VII-5 indicates the present worth cost of installing
improved aerobic on-site systems for the 100 homes projected
in the tributary area.

Package Plants

The package plant alternative would require conventional
centralized collection of sewage within the tributary area
and conveyance to a package treatment plant. As explained
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above for the Waiahole subarea, it would be cost-effective
to share the costs of package treatment plant and disposal
system between these two subareas. Figure VII-8 indicates
- the general location of several potential sites in Waiahole
Valley for joint use. Table VII-5 indicates the present
worth cost of an aercbic lagoon system substituted for

a package WWTP system, based on the concept of shared
facilities, using California Grass irrigation as the
disposal means. {See the corresponding subsection for the
Waiahole subarea for a discussion of California Grass and
the lagoon system.)

Centralized Systems

Conventional centralized collection of wastewater and
conveyance to a central treatment and disposal facility
is believed feasible for the populated areas in residen-
tial zoning. The economic viability of this alternative
is contingent on use of a similar system in the adjacent
Waiahole area, thus providing a link-up with the Kahaluu
collection subsystem.

Based on the available topographic information, the most
cost-effective centralized collection system layout is
shown on Figure VII-8. It consists of a gravity collection
system with a centrally located sewage pump station to
convey the sewage to the proposed SPS at Waiahole and
uitimately to the Ahuimanu STP site. The 260 gpm sewage
pump station and 6-inch diameter force main has been

sized to accommodate future flows from Kualoa. If it is
determined that Kualoa is not to be sewered, a 120 gpm
pump and 4~inch force main can be used instead of the
sizes shown. This alternative is considered to be the
solution which would be the most problem free, but the
most expensive. Table VII-5 indicates the present worth
of the proposed centralized collection system for Waikane-
Hakipuu.
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Kualoa Subarea

The Kualoa subarea (Figures VII-9 and VII-10) is a relatively
isolated area with a small, linear array of homes along
Kamehameha Highway and close to the shore of Kaneohe Bay.

There are presently 62 homes and only 3 vacant lots for future
development. The homes are presently using cesspools, many of
which require frequent pumping and/or chemical treatment. The
Kualoa Regional Park is undergoing a planned expansion by the
City's Department of Parks and Recreation. At present, several
improved on-site treatment and disposal systems (cavitettes)
are used throughout the park. The eventual park capacity of
1,000 people per day will generate sewage flows of 50,000 gpd
by the year 2000. The Department of Parks and Recreation
would prefer to install a centralized sanitary sewer collection
within the park, with a sewage pumping station connecting to a
municipal interceptor on Kamehameha Highway. The centralized
system alternative therefore includes the 50,000 gpd from the
park. The no action, improved on-site and package WWTP system
alternatives do not include the park flows.

a. HNo Action
The homes in Kualoa are presently using cesspools that
are located adjacent to the shoreline., The effluent from
the cesspools probably seeps into the nearshore waters.
However, the Department of Health does not have bactericlogical
readings in the ocean waters near these waterfront houses,
nor is there any evidence of green algae which might
indicate cesspool contamination. The ocean water along
the shore area is characterized by reversing tidal currents
which should effectively dilute this small amount of
cesspool leachate. Contamination of groundwater above the
Kamehameha Highway 1is probably not a problem, since the
majority of homes are along the ocean side of Kamehameha
Highway.
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The alternative of no action appears to be feasible from
an economic view point. There are approximately 62 homes
in the Kualoa area that are utilizing cesspools. Of
these, several require occasional chemical treatment,
while nine currently require pumping about seven times
per year. Since the amount of pumping does not appear to
be increasing year to year, it will be assumed to remain
constant through the planning period. Table VII-5 shows
the present worth cost of the "no action” alternative.
The no action costs for the Regional Park are not included
in this estimate.

Improved On-Site Systems

Improved on-site treatment includes the use of improved
cesspools, septic tanks and home aeration units with
seepage pits, leaching fields or injection wells. Improved
on-site treatment and disposal systems are attractive for
this subarea because of its remote location. These systems
are feasible only if it can be demonstrated that cesspools
are causing water pollution.

Existing Public Health regulations require a 50-foot setback

from the shoreline .for cesspools and leaching fields, . -
which preclude their use in homes where lots are small. =
Switching from cesspools to an improved on-site treatment
process may be feasible on particular lots which have

room for effluent disposal facilities. An aerobic on-

site treatment unit would cost approximately $4,400 per
residence, depending on the type of facility. This alternative
is expensive but feasible, if compared to the cost of a

package plant or centralized system. Table VII-5indicates
the present worth costs of replacing all of the existing
cesspools with new, improved on-site systems.
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If improved on-site treatment is employed, the Kualoa
Regional Park would also be irreversibly committed to
its present on-site sewage treatment system.

e

¥ c. Package Plant

A collection system and package WWTP was considered for

i Kualoa to service the projected total of 65 homes in the

f area. This alternative was examined using both gravity
and low pressure sewage collection systems, coupled with

a package WWTP and a leaching field for effluent disposal
in the Kualoa Park area. The graviiy collection system
alternative and package plant location are shown on

Figure VII-9, Use of the pressurized collection system
would cost less than the conventional gravity sewers because
they would not be as deep and would eliminate the SPS No. 1
shown in Figure VII-9 by conveying wastewater directly to
the package WWTP. '
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This alternative was analyzed for cost comparison with

the improved on-site and centralized systems. Table

VII-5 summarizes the present worth of a package plant

with a leaching field at Kualoa Park, using the gravity

and Tow pressure collection systems as alternatives.
Possible integration with the existing on-site treatment

and disposal systems in the Regional Park was not considered
because the existing systems are new and adequate for the

foreseeable future.

d. Centralized System

It is feasible to incorporate the Kualoa area into the
centralized system of collection, treatment and disposal,

as indicated on Figure VII-10. The homes along the beach

and the Regional Park would be included in the system.

This would eliminate all problems of treatment and disposal

at Kualoa Park, but would require a long force main to connect
to the SPS in the Waikane-Hakipuu collection subsystem.
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The collection system for Kualoa would be essentially the
same for a package WWTP or centralized system. The
collection system can be either a gravity system flowing
to a low point or a low pressure sewer, both of which ‘
would be followed by pumping to the Waikane subarea. If a ;,
gravity collection system is used, SPS No. 1 must be
Tocated as shown in Figure VII-9. This will require the
force main from the park to discharge into the south end
of the gravity collection line shown in Figure VII-9. SPS o
No. 1 will then convey the wastewater to the Waikane ;
subarea for connection to the collection subsystem in

that area. If the low pressure sewer system collection
alternative is used, the layout will be as shown in

Figure VII-10. SPS No. 1 will provide the additional
pumping capacity to convey the sewage to the Waikane SPS.
Table VII-5 indicates the present worth of this collection
subsystem, using a low pressure collection system. The
continuity of the centralized collection system to Kualoa
1s contingent on the Waikane and Waiahole subareas becoming
part of the centralized collection system. Both collection
alternatives are sized to handle the year 2000 flows from
Kualoa Park and the set of 65 homes along the shore.

e
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F. VIEWS OF PUBLIC AND CONCERNED INTERESTS ON ALTERNATIVES

1.

Views of the Kahaluu Community

Public interest groups and private citizens desire more and
better information and express an interest in sharing in the
decisions which affect their lives and well-being of their
community. The need for public involvement in developing this
project was recognized by the City and County of Honolulu.

Since this project is so important to the the Kahaluu region,
input from the Kahaluu Neighborhood Board No. 29 was solicited.
The Board is comprised of members who are elected by the
communities of the planning area and as such it represents the
desires and interests of the people within the planning area.
Several meetings were held with the Board to exchange ideas

and information in order to develop viable wastewater management
alternatives that will serve both the community needs and the
long range planning goals of the area.

The Board expressed the community's strong objections to the
location shown on the Detailed Land Use Map for a proposed
Kahaluu Treatment Plant (Figure VII-4). This location is in
the center of the area designated for a proposed regional
community center and a treatment plant is not compatible with
the surrounding land uses.

The community recognizes that cesspools in the populated, low-
lying and poorly drained areas may represent a health hazard

to the community and a source of water pollution in Kaneohe

Bay. The community supports only those proposed services that
meet the urgent needs of the residents at this time. Development
of a permanent nature must be compatible with the rural lifestyle
and conform to the goals and objectives of the community. In
addition, the basic utilities such as water, electricity and
sewers to support the anticipated growth must be planned and
constructed according to these policies.
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As such, the community recognizes that a sewer system is

needed to serve the existing population along Kamehameha
Highway. This sewer system should serve only the subareas of
Ahuimanu, Kahaluu-South, Kahaluu-East, and Kahaluu-North. The
community's position is that the Heeia-North, Waiahole, Waikane-
Hakipuu, and Kualoa subareas should either remain on cesspools
or use small package treatment plants. The agficu1tura1 areas
should remain on cesspools.

Public Hearing

A public hearing presentation for the Kahaluu Wastewater and
Disposal System was held on November 29, 1978 at the Ahuimanu
Elementary School. The proposed project was presented,
together with the estimated costs to the Federal, State and
County agencies and to the private landowners. The responses
to the recommended system'presentation were favorable. There

were no objections.

The public testimony given at the conclusion of the public
hearing generally reiterated the Kahaluu community's opposition
to any consideration of a treatment plant in the vicinity of
the proposed community center. A sewage pump station at this
site would be acceptable since it would require a minimum of
space,

G. EVALUATIO& AND RANKING OF ALTERNATIVES

T.

Principal Considerations

Selection of the most acceptable alternative involves making
choices among all the alternatives based on monetary, environmental,
social, political and other considerations. The sighificant

costs, effects, and benefits of each must be evaluated and

careful judgement must be exercised in selecting the recommended
plan. Ideally, the alternative with the lowest present worth

cost without experiencing any overriding adverse nonmonetary costs
and public reaction would be considered the most acceptable

alternative.
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Environmental Considerations

Provision of sewerage systems may have effects beyond the
correction of water quality problems. Environmental

effects may be classified as direct and indirect. Direct
impacts are those arising from actual construction activity.
Examples are noise, dust, traffic siowdowns 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.
Indirect impacts are induced by the presence or absence

of a sewerage system and are difficult to anticipate and
evaluate. The most important indirect impacts are
associated with changes of existing land use induced by
the system and the development that can be stimulated.
Some adverse impacts of urbanization are traffic congestion,
increased urban storm runoff, air pollution, and increased
transportation costs and energy consumption.

‘Fiscal Considerations

Associated with urbanization are some fiscal impacts. o
These include increased costs associated with providing §§
public services (police, fire, water, roads, education,
sewers, transportation, recreation). To cover these
costs, taxes and fees must be assessed.

Other Considerations
Another consideration is the capability of the State g
and City and County of Honolulu to bear their shares L
of the project cost. In addition, the ability of :
the users to pay the operation and maintenance of %”
the wastewater facilities must be assessed. An

important nonmonetary consideration is that the

selected plan must meet applicable regulatory requirements
and design and reliability criteria. Finally, the energy
and resources which must be committed to each alternative
must be evaluated.
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Determination of Areas to be Sewered

The centralized collection system was selected as the recommended
alternative for the Ahuimanu, Kahaluu-East, Kahaluu-North, and
Kahaluu-South subareas. This determination was based on the
follewing considerations:

a. Approximately 70 percent of the residential population
of the'planning area reside in these subareas.

b. Population densities are highest in these subareas.

c. Proximity of the Ahuimanu collection and treatment
system which can be readily expanded to serve these
unsewered subareas. and which minimizes the initial
capital outlay.

d. State and City water quality management goal of eliminating
discharge of wastewater into Kaneohe Bay.

e. Centralized system is much more reliable in achieving the
desired water quality in highly populated areas than the
other waste disposal alternatives.

f.  The Detailed Land Use Map indicates a concentration of
urban land uses in the area encompassed by these subareas.
The centralized collection system is compatible with
these land uses.

The cost effective analysis of alternative pollution abatement
systems was not developed because overriding environmental and

water quality considerations ruled out these alternative systems.

The centralized collection system for the other subareas was
not feasible because of the following factors:
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a. Low population density.
b. Subareas are agriculturally-oriented.

c. Strong local opposition to developments within these
subareas.

d. Adverse environmental and fiscal impacts associated with
a centralized system. As shown in Table VII-5, the
average cost per household for a centralized collection
system is not cost effective compared to individual on-
site systems.

e. Centralized collection system is not compatible with the
Tow density land use designations shown on the Detailed
Land Use Map.

Ranking of Treatment and Disposal Alternatives for the Centralized
System
The treatment and disposal alternatives are:

Alternative 1: Secondary treatment at Ahuimanu STP
with chemicals, pump secondary effluent
to Kaneohe effluent pumping station.

Alternative 2: Secondary treatment at Ahuimanu STP
by addition of aeration and secondary &
clarifier tanks, pump secondary effluent
to Kaneohe effluent pumping station.

Alternative 3: Secondary treatment by trickling filter
process at Kaneohe STP pump screened
and degritted wastewater to Kaneohe STP.

Alternative 4: Secondary treatment by activated sludge

process at Kaneohe STP pump screened
and degritted wastewater to Kaneche STP.
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For each of these four alternatives, effluent disposal
will be through the Mokapu Ocean Outfall.

s
7 o

Selection of the final wastewater treatment alternative for

g the centra?ized'System is contingent upon EPA's ruling on the

L City's secondary waiver application for the Mokapu Ocean

. Outfall. Therefore, the selection of the recommended treatment

§j alternative at this time must include the two treatment situations
N (treatment at Ahuimanu and treatment at Kaneohe).

The Kaneohe STP treatment alternative selection will be addressed
7 in a study presently being conducted by the City and County of
Honolulu entitled "Step 1 Addenda for the Kaneohe and Kailua
Facility Plans."

At Ahuimanu, the alternative of adding an activated sludge
component in parallel with the existing rapid block system was
selected over the alternative of chemical addition. The
primary factor in determining the alternative was reliability.
The chemical addition alternative has a lower present worth
cost but it is based on a trouble free operating plant. The
performance of the present system deteriorates when the flows
exceed 55 to 65 percent of the design capacity of the rapid
block unit.

Odor, upsets of the treatment process, and poor quality effluent
and sludge are some of the problems that occur. The chemical
addition aTternative has Tower present worth costs but the
unforeseen costs that arise due to these problems are not
included,

4. No Action Plan for Heeia-North, Waiahole, Waikane-Hakipuu
and Kualoa Subareas

The recommended system for the Heeia-North, Waiahole, Waikane-
Hakipuu, and Kualoa subareas is the no action alternative.
This no action (or no project) alternative relies on the
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current State Department of Health regulations to continue to
enforce water pollution control measures in these subareas.
Under this alternative, existing homes will continue to use
cesspools for wastewater disposal and cesspools will continue
to be pumped by the City and County as required.

The primary factors favoring this no action recommendation are
low population density, low cost per home, low population
growth projections, and adequate regulations which govern any
water pollution which may be generated by any new development
that may develop in the future. In each of these four subareas
the current low population and low per capita income do not
justify the expenditure of large sums for any improvements to
the existing cesspool systems. The existing environmental
situation in these areas does not pose any significant public
health problem. The rationale for selecting the no action
alternative for each subarea is discussed below.

Heeia-Nerth Subarea ¢
Selection of the most cost-effective alternative is complicated
by the uncertainties in predicting the future land development
trends and the corresponding wastewater flows for the subarea.

There is strong opposition to development of any type in the
subarea. Presently, there are several proposed development
projects that are experiencing difficulty in obtaining the
necessary permits and approvals.

&
o
[
£

If these proposed projects are allowed to proceed, the entire
subarea could be completely urbanized by the year 2000. In
this case, the centralized sewer system would probably be the
most effective means of controlling water pollution. However,
the centralized collection system to serve this future urban
growth will not be eligible for Federal funding. The costs of
the system will have to be borne by the developer who in turn
passes it on to the consumer.
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On the other hand, the no action or improved onsite system
alternatives are feasible when restrictions are placed on

urban growth. At this time the small population (70) of the
subarea is on cesspools and generates a daily flow of approximately
7,000 gpd. For this small quantity of flow, the continued use

of cesspools is an acceptable and inexpensive means of disposal.

Waiahole Subarea Alternatives

A consideration in the ranking of alternatives is the restoration
of the water quality of Waiahole Stream. Fecal coliform and

fecal streptococcus bacteria were found in Waiahole Stream, as

in the other streams of the planning area, indicating the
presence of human and animal wastes. A probable cause of this
contamination is the leachate from unidentified cé55p001s

along the stream and the wastes from feral animals inhabitating
the upstream areas. However, in-depth field investigations

must be conducted to identify the sources of pollution. This will
be done as part of a new Facility Plan for North Oahu. Therefore
for this subarea the "no action alternative® is in reality a "no
immediate action alternative" with specific actions to be developed
in the new Facility Plan.

The small on-site system alternative provides some degree of
treatment prior to disposal of the wastewater on-site. For
package plant and centralized collection system alternatives,
the raw wastewater is collected and transported to a centralized
area for treatment and disposal. From the water quality
standpoint, these latter two alternatives are preferred. From
the present worth cost standpoint, the small on-site system
alternative is preferred.

One major drawback of the package plant and centralized collection
system alternatives is that their existence may encourage

urban growth in the subarea. The adverse impacts associated

with urban development were discussed earlier in this Section.
Another drawback is that the collection system is etigible for
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Federal funding but has very low priority. All of the costs

for installing the system may have to be borne by the residents
and the City and County of Honolulu. At the present time the
future development in Waiahole Valley is in doubt and there is
no pressing situation which requires a new sewerage system in

the subarea.

The summary present worth costs for the three feasible alternatives
were made under the assumption that a Timited number (100) of

new homes are in existence. Without this additional development,
there will be only the 35 existing homes in the area. Using

the alternative (Improved On-Site System) with the least

expensive cost per home ($1,031,000 ¢ 135 = $7,637), the

cost per home of $7,637 is believed to be prohibitive.

Waikane-Hakipuu Subarea Alternatives

A consideration in the ranking of alternatives is the restoration
of the water quality of Waiahole Stream. Fecal coliform and

fecal streptococcus bacteria were found in Waiahole Stream, as

in the other streams of the planning area, indicating the
presence of human and animal wastes. A probable cause of this
contamination is the leachate from unidentified cesspools

along the stream and the wastes from feral animals inhabitating
the upstream areas. However, in-depth field investigations

must be conducted to identify the sources of pollution. This will
be done as part of a new Facility Plan for North Oahu. Therefore
for this subarea the "no action alternative” is in reality a "no
immediate action alternative” with specific actions to be developed
in the new Facility Plan.

Presently, cesspools are used in the subarea for disposal of
wastewater. Most of the land is in agricultural use and the
population density of the subarea is very low. The major
landowner in the subarea is planning to develop 144 two-acre
lots agricultural subdivision in Waikane Valley. This proposed
project is very controversial since the local residents fear
that it might change the rural character of the valley. If
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this project wins acceptance, the population of the subarea

will nearly double by the year 2000. A portion of this proposed
development will be within the zone established by the Board

of Water Supply where cesspools are not allowed, to protect

the integrity of the municipal water supply sources. If the
development project is denied the necessary approvals, population
growth in the subarea will be minimal.

Kualoa Subarea Alternatives

The tributary area is limited to a narrow strip along the
shoreline parallel to Kamehameha Highway. Based on current
zoning and land use designation, this tributary area is developed
to its maximum allowable density. No further development is
possible without a change in the land use designation. All of
the existing homes use cesspools.

Studies of this nearshore area have not been conducted to
determine if cesspool leachate could be contaminating the
nearshore waters. Until this can be confirmed by an extensive
quantitative field investigation, it cannot be concluded that

a water quality problem exists. The good circulation that

exists in the open coastal waters indicates that the few homes
along the shoreline would not significantly degrade the nearshore
waters,

These two considerations in addition to the present worth

costs weigh heavily in favor of the on-site system alterna-

tives. One factor which favors the continued use of cesspools

is that the present State Regulations govern only new construction
of wastewater disposal systems and the City and County of

Honolulu sewer ordinance applies to only new connections to
existing or recently constructed municipal sewers. There is

no legal basis for the State or City and County to force
homeowners to upgrade their disposal system in areas where

there are no municipal sewers. Thus, in areas with water
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quality problems, institutional changes are required which
provide incentives to the homeowner to upgrade his cesspool.

One particular area where a centralized collection system may
be feasible is the Kualoa Park. The projected flow from the
park by the year 2000 is 50,000 gallons/day. Cavitettes are
presently used for wastewater disposal. The water bodies that
must be protected from pollution are the nearshore recreational
areas of the park and the nearby Molii Fishpond, a registered -
historic site and wildlife sanctuary. The costs for constructing {j
the collection system will not be eligible for Federal funding.

In addition, this alternative is feasible only if the interconnecting
sewer subsystems linking Kualoa with the existing Ahuimanu
collection system are constructed.
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SECTION VIII

THE RELATIONSHIP BETWEEN 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 Kahaluu planning area. The system

will be designed to initially accommodate present Ahuimanu subarea waste
loads and will be expanded to include new collection systems in the
Kahaluu-South, Kahaluu-East and Kahaluu-North subareas as soon as the
Kaneohe STP expansion can accommodate them. The prime objectives of
eliminating the risk to public health, and the nuisance from malfunctioning
cesspools, improving water quality, and providing for 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

controlled wastewater management and the planned economic development of

the area. The proposed action will improve the environment and thereby

have a long term effect on enhancing and maintaining the quality of the environ-
ment. Groundwater, streams and Kaneohe Bay should be positively affected by

the elimination of pollution by cesspools, Improved conditions in Kaneohe

Bay should increase marine life and productivity of edible species. The
regional approach, using the Mokapu Outfall, eliminates the worry over the

Tocal disposal of effluent which may have long term effects that are not evident.
The deep ocean outfall provides a means to dispose of nutrient rich effluent
where the environment is nutrient deficient, thus making a positive contribution
to increased marine 1ife over the long term.

Cesspools are generally considered short term or interim solutions to
the wastewater disposal problem, except in very rural areas where the
Tow densities make any improved system uneconomical. Therefore for any
area that develops gradually from a low population density to a high
population density some form of an improved wastewater system will
ultimately be required to protect the environment. The proposed action is

the recommended system to accomplish this, for this planhning area and period
of time. )
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SECTION IX
MEASURES TO MINIMIZE ADVERSE IMPACTS

fara

A.  GENERAL
A1l available means to minimize adverse effects will be used. The
major adverse impacts are temporary due to construction. These
impacts will be mitigated by well known measures usually used and
included in contract specifications.

T

B. CONSTRUCTION
1. Inconvenience to motorists and pedestrians will be mitigated

by:

a. Regulating hours of construction to avoid peak commuter
traffic periods.

b. Construction scheduling..

¢. Public information.

d. Specification requirements.

2. Noise will be mitigated by:

a. Regulating hours of construction.
b. Observance of noise control regulations.

3. Dust will be mitigated by:

a. Regulating hours of construction.
b. Requiring dust control by watering.
¢. Observance of air pollution regulations.

4. Interruption of business will be mitigated by:
Regulating hours of construction.
Specification requirements for prior approval of scheduling

and phasing.
c. Coordination meetings with local businesses.
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5. Water poliution caused by the force main crossing Kaneohe Stream
~ will be mitigated by:

a. Construction during periods of low stream flow.
b.  Limiting disturbance of bottom materials.
c¢. Control of spoil discharge into the stream.

AESTHETICS
1. The appearance of pump station structures above ground will be
mitigated by:

a. lLandscaping.
b. Architectural treatment.
¢. Careful siting.

OPERATIONS
1. Noise of SPS will be mitigated by:

a. Housing the facility.
b. Limiting openings.
c¢. lLandscaping.

2. Odor of SPS will be mitigated by:

a. Aeration facilities.
b. Operation and maintenance program.
c. Careful siting. £

3. Consumption of energy will be mitigated by:
a. Egualization basins.
b.  Operation and maintenance program.

c. Gravity flow where feasible in lieu of pumped flow.

ECONOMIC
1. User charges will be mitigated by:
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a. Financing construction of the treatment and disposal facilities
by Federal, State and City and County funds thus spreading
around the cost to the general public.

b. Keeping facilities to the minimum required for the year
2000,

¢. Permitting payment of Improvement District assessments
through long term (20 years), plus interest loans.

WATER QUALITY

s

In the four subareas (Waiahole, Waikane-Hakipuu, Kualoa and Heeia-
North) which will remain unsewered, the State and City will ensure
that future developments are in full compliance with regulations
for private wastewater systems. In the near future the North Qahu
Facility Plan will be initiated and will include an assessment of
the current water quality situation in Waiahole and Waikane Streams.
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SECTION X

IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENT OF RESQURCES

The project will require several irreversible commitments of resources
such as the material and capital invested in the new facilities and the
manpower and energy 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
comnitments for planning, engineering, construction, operation and main-
tenance of the proposed facilities. Electrical power will also be
irreversibly committed, not only for the construction of the facilities
but also for their operation. Some small land easements will be required
for the alignment of sewers, and small sites will be acquired for sewage
pumping stations. Commitments such as Tand are irretrievable as long as
the facility is in use, however, they are retrievable if the facility is
discontinued. The amount of land used for the proposed project .is
relatively small.

Another commitment will be the discharge of the nutrients in the treated
wastewater into the ocean. The reuse of treated wastewater for irrigation
has recently shown to be not only feasible but economical in some areas
and under some conditions. Therefore, the wastewater itself can be
considered a resource which would be irretrievably lost. However, the
economic and local conditions at this time make recycling of wastewater
impractical. Should conditions change this commitment to ocean disposal
can be reversed and the treated wastewater can be reused for whatever
purposes required.

Another Tong term commitment is the service charge that must be levied
on the residents and commercial users of the wastewater facilities.
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Reference is made to Section 204 of the Federal Water Pollution Control

Act Amendments of 1972, Pubiic 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 up to 75 percent of the construction costs of wastewater treatment
works. The current City and County of Honolulu user charge system

assesses each single family residence $4.85 per month. Non-residential users
are charged $.36/1,000 gallons of water consumed or $.45/1,000 gallons

of wastewater discharged.
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SECTION XI

OTHER INTERESTS AND CONSIDERATIONS OF GOVERNMENTAL POLICIES
OFFSETTING THE ADVERSE EFFECTS OF THE PROPOSED ACTION

RSy

Compliance with two environmental regulations help to offset the adverse
i 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).

g - The objective of the FWPCA is to "restore 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
navigable 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 Pollutant Discharge System (NPDES) was established

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 it can be discharged.

g
22
pd

The Hawaii Statute on Envirornmental Quality has similar objectives as the
FWPCA. Under the provisions of this Statute, the State Department of
Health promulgates Public Health Regulations addressing the control and
n abatement of poTlution. The regulations pertinent to water pollution

e 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 City and County of Honolulu share the mutual respon-
sibility of restoring the pristine water quality of Kaneohe Bay. Kaneohe
Bay 1s classified as Class AA and Chapter 37A of the Public Health Regula-
tions does not permit the discharge of sewage effluent into Class AA waters.
To comply with this regulation, the NPDES permit for Ahuimanu STP mandates

that the discharge of effluent into Kaneohe Bay be eliminated by February 28,
1983.
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In addition, the 208 Water Quality Management Plan for the City and County
of Honolulu dated October 1978 identified disposal by cesspools as generally
detrimental to public health. The plan recommended that cesspools be
eliminated where practical or under certain conditions.

The proposed action will achieve the objectives set forth by these govern-
mental policies. The proposed project will eliminate the present effiuent
discharge into Ahuimanu Stream (and Kaneohe Bay) and eliminate the disposal
of raw wastewater by cesspools in highly populated areas.




SECTION XII
ORGANIZATIONS AND PERSONS CONSULTED

AGENCIES, ORGANIZATIONS, AND PERSONS CONSULTED FOR THE EIS
PREPARATION NOTICE

The EIS Preparation Notice for the Kahaluu Wastewater Treatment and
Disposal System was published in the September 8, 1978 issue of the
Environmental Quality Commission Bulletin. The agencies, organizations
and individuals who received a copy of the Preparation Notice are
listed in Appendix A. The comments received and the response to
comments are also included as Appendix B.

AGENCIES, ORGANIZATIONS, AND PERSONS CONSULTED FOR THE EIS
(To Be Included in the Final Submittal.)
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SECTION XIII
SUMMARY OF UNRESOLVED ISSUES

The objective of the proposed action is to eliminate sewage discharges

into Kaneohe Bay. The proposed centralized collection system for Ahuimanu,
Kahaluu-North, Kahaluu-East, and Kahaluu-South subareas is expected to
eliminate most of the sewage discharges in Kaneohe Bay.

However, the water quality problems in the rural subareas of Heeia-North,
Waiahole, Waikane-Hakipuu, and Kualoa will not be corrected at this time.
The overriding reasons for the no immediate project recommendation are that
the alternatives are very costly and that sources of pollution in these
thinly populated subareas have not been jdentified. The limited water
quality data available for Heeia-North, Waiahole and Waikane-Hakipuu imply
that the reported stream pollution is caused by both human and nonhuman
sources, The State and the City plan to include these subareas in the new
North Oahu Facility Plan to be undertaken in the near future. A key task
will be to conduct field studies to determine the current water quality in
the streams of these subareas.

The degree of treatment required for the Kahaluu flows at the Kaneohe STP
will be determined by the EPA's ruling on the secondary waiver application
for the Mokapu Ocean Outfall. The EPA's decision is expected sometime in
mid-1980. If the application is approved, the present level of treatment
provided by the trickling filters will be continued. If the waiver applica-
tion is disapproved, the treatment level must be upgraded.
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APPENDIX A

AGENCIES AND INDIVIDUALS RECEIVING THE
EIS PREPARATION NOTICE
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Chief Planning Officer
Department of General Planning
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650 South King Street
Honolulu, Hawaii 96813

Mr. George Moriguchi, Director
Department of Land Utilization
City & County of Honolulu

650 South King Street
Honolulu, Hawaii 96813

Mr. Kazu Hayashida, Director
Department of Transportation Services
City & County of Honolulu

650 South King Street

Honolulu, Hawaii 96813

Mr. Tyrone Kusao, Director
Department of Housing and
Community Development
City & County of Honolulu
650 South King Street
Honolulu, Hawaii 96813

Mr. John Bohn, Administrator
Oahu Civil Defense Agency
City & County of Honolulu
650 South King Street
Honolulu, Hawaii 96813

Office of Environmental Quality Control
550 Halekauwila Street
Honolulu, Hawaii 96813

Dr. James S. Kumagai

Deputy Director for Environmental Health
State Department of Health

P. 0. Box 3378
Honolulu, Hawaii 96801

Department of Planning and
Economic Development

State of Hawaii

P. 0. Box 2359

Honolulu, Hawaii 96804

A-1

Board of Land and Natural Resources
State of Hawaii
P. 0. Box 621
Honolulu, Hawaii 96809
Department of Transportation
State of Hawaii

869 Punchbowl Strest
Honolulu, Hawaii 96813

Department of Education
State of Hawaii
P. 0. Box 2360
Honolulu, Hawaii 96804
Board of Agriculture
State of Hawaii

1425 South King Street
Honolulu, Hawaii 96814

Water Resources Research Center
University of Hawaii

2540 Dole Street
Honolulu, Hawaii 96822

State Historic Preservation Office
Department of Land and Natural Resources
P. 0. Box 621
Honolulu, Hawaii 96809
Environmental Center
University of Hawaii
2540 Dole Street
Honolulu, Hawaii 96822
Corps of Engineers
Honolulu District
Department of the Army
Building 230

Fort Shafter, Hawaii 96858
Soil Conservation Service

U. S. Department of Agriculture
P. 0. Box 5004

Honolulu, Hawaii 96813




Fish and Wildlife Service

U, S. Department of the Interior
P. 0. Box 50167

Honolulu, Hawaii 96850

Pacific Division
Naval Facilities Engineering Command
Pear]l Harbor, Hawaii 96860

Directorate of Facilities Engineering
Headquarters

U. S. Army Support Command, Hawaii
Department of the Army

Fort Shafter, Hawaii 96858

Public Works Department
U. S. Marine Corps Air Station
Kaneohe Bay, Hawaii 96863

Pacific Division
Naval Facilities Engineering Command
Pearl Harbor, Hawaii 96860

Life of the Land
404 Piikoi Street
Honolulu, Hawaii 96814

The Outdoor Circle
200 North Vineyard Boulevard
Honolulu, Hawaii 96817

League of Women Voters of Honolulu
1802 Keeaumoku Street
Honolulu, Hawaii 96822

Hawaiian Electric Co., Inc.
900 Richards Street
Honolulu, Hawaii 96813

Hawaiian Sugar Planters Association
P. 0. Box 1057
Aiea, Hawaii 96701

Kaneohe Community Council
c/o Mr. Ed M. Slayish
44-394 Kaneohe Bay Drive
Kaneohe, Hawaii 96744

Neighborhood Board No. 30

c¢/0 Kaneohe Satellite City Hall
46-024 Kamehameha Highway
Kaneohe, Hawaii 96744

A-2

Ahuimanu Investment Company
Room 200, Halau Building
International Market Place
2330 Kalakaua Avenue
Honolulu, Hawaii 96815

Windward Partners
1020 J Keolu Drive
Kailua, Hawaii 96734

Hawaii Housing Authority
1002 North School Street
Honolulu, Hawaii 96817

Foremost Homes Hawaii
P. 0. Box 1225
Kailua, Hawaii 96734

Attention: Mr. Harvey Gerwig

Hawaiian Telephone Company
1177 Bishop Street
Honolulu, Hawaii 96813

GASCQ, Inc.
1060 Bishop Street
Honolulu, Hawaii 96813

Mr. Hiram Fong
1102 Alews Drive
Honolulu, Hawaii 96817

Neighborhood Board No. 29
¢/o Kahaluu Community Center
47-232 Waihee Road

Kaneche, Hawaii 96744

Mr. Douglas Miller

Shoreline Protection Alliance
P. 0. Box 4247

Honolulu, Hawaii 96813



APPENDIX B

COMMENTS AND RESPONSES TO THE
EIS PREPARATION NOTICE
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APPENDIX C
LIST OF NECESSARY APPROVALS

Permits will be required from the following agencies:

A permit for grading, excavation and fills will be required pursuant to
Ordinance No. 3968 (1972), Chapter 23, Revised Ordinance of Honolulu,
1969 as amended. The Contractor will obtain said permit from the
Department of Public Works.

A U. S. Department of Army permit under Section 10 of the River and
Harbor Act of 1899 and under Section 404 of the Federal Water Pollution
Control Act Amendment of 1972 will be required for the construction of
the force main under the mouth of Kaneohe Stream. The application
for the permit will be submitted.

A special management permit pursuant to Section 7, Ordinance no. 4529,
and Chapter 205-A HRS as amended by Act 176, SLH 1975, “"Interim Shore-
line Protection District for Oahu," will be required from the Honolulu
City Council through the Department of Land Utilization. The application
for the permit will be submitted after the acceptance of the EIS.

C-1






APPENDIX D
COMMENTS AND RESPONSES ON THE EIS
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