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CHANGES MADE IN FINAL SUPPLEMENTAL EIS
IN RESPONSE TO COMMENTS ON DRAFT SUPPLEMENTAL EIS

No substantive changes have been made in the supplemental environmental
impact statement. Minor changes have been made throughout the document to
clarify meaning, update figures or correct errors.

Letters containing comments on the Draft Supplemental EIS and the letters of
response are contained in a new Chapter VIII.



SUMMARY

DESCRIPTION OF THE ACTION

The County of Hawaii proposes to construct a new sewage treatment plant that
will provide secondary treatment at a site near the east end of the runway at Hilo
Airport; a pump station at the site of the existing sewage treatment plant, and force
and gravity mains connecting the treatment plant and the pump station. This action
is proposed in the 1988 update of the 1980 Hilo Wastewater Management Plan for
the Hilo District, South Hilo, Hawaii. This Draft Supplemental Environmental
Impact Statement (DSEIS) has been prepared to describe and assess the
environmental impacts that are expected to occur due to these changes from the
original EIS signed and accepted in September 1980.

The purpose of the planning effort and the proposed project is to meet the
requirements of the Federal Clean Water Act and state regulations. The federal law
requires all municipal wastewater point discharges to receive secondary treatment,
as defined by EPA guidelines, prior to discharge into receiving waters.

Since the existing Hilo Wastewater Treatment Plant provides primary
treatment, the County of Hawaii, in September 1979, filed an application with the
U.S. Environmental Protection Agency (EPA) requesting a waiver from the
secondary treatment provisions as allowed in Section 301(h) of the Clean Water Act.
In September 1987 EPA denied the waiver. As a result of the denial, EPA and the
State Department of Health required the County to revise the Municipal Compliance
Plan with enforcement action to be administered by the courts.

SIGNIFICANT BENEFICIAL AND ADVERSE IMPACTS

Construction of the new facilities will result in improvements to the quality of
the waters in Hilo Bay (Pepeekeo Point to Leleiwi Point) and a modern sewage
treatment plant located in a more suitable area than the present facility. The effluent
will receive secondary treatment before it is discharged into the bay. The old
sewage treatment plant will be removed and replaced with a new pump station.
Existing problems with odors at the old plant at Puhi Bay will be eliminated, as well
as the potential hazard of destruction by a tsunami. Part of the land occupied by the
existing plant will become available for recreational use.

No significant long-term adverse environmental impacts are anticipated. The
proposed site is in a previously disturbed area zoned for industrial use. It contains
no threatened or endangered plant or animal species and no significant
archaeological sites. There will be unavoidable short-term adverse environmental
impacts common to construction activities, such as noise, dust, and traffic
disruption.



PROPOSED MITIGATION MEASURES

Traffic disruption along roadways will, in some instances, probably restrict
traffic to a single lane pattern, with vehicular speeds reduced accordingly.
Construction vehicular traffic, generated by disposal of excavated material and other
construction-related activities, will be scheduled during off-peak hours and
regulated to minimize interruptions to normal traffic flow.

Fugitive dust will be controlled as much as possible through watering and
other measures as appropriate. Noise levels from machinery and motors will be
limited to conform with state and county regulations. Construction hours will be
regulated also, to reduce impacts.

ALTERNATIVES CONSIDERED

Several alternatives and subalternatives for sewage treatment and disposal
were evaluated for the updated Hilo Wastewater Management Plan. The major
constraints in selecting alternatives are statutory and regulatory. These include the
federal law which requires all municipal point discharges to receive a minimum of
secondary treatment prior to discharge; compliance with state receiving water
quality standards; federal regulations defining secondary treatment; and the state
administrative rules for water pollution control.

The major alternative choices relating to upgrading facilities to meet secondary
treatment standards and their advantages and drawbacks are described in Chapter
V. The alternatives are as follows:

o Upgrade the existing sewage treatment plant at Puhi Bay or build a new
plant at a different location. Utilizing the existing site was not favored
because the site is within the tsunami inundation zone; there is
insufficient space for an expanded secondary facility; untreated sewage
would be discharged into Hilo Bay during the period of construction, and
it is too near residences.

o Alternative sites for location of a new plant. The sites were considered: a
site south of the airport near the present county landfill, designated in the
1980 facilities plan; Wainaku Mill; and the selected site at the east end of

runway at Hilo airport. The Citizens Advisory Group recommended the
selected site.

o  Route of sewer mains between new plant and pump station. Three routes
are presently being pursued for the alignment of the force main/gravity
discharge. The alignment preferred by the county is along existing roads
and sparsely occupied areas adjacent to the Hilo Airport runway. The
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alternative route runs northeast along Kalanianaole Avenue. Route
selection is still unresolved.

Level of treatment to be provided. Secondary treatment of sewage is
required by federal law. The only acceptable alternative is tertiary
treatment which requires extensive, highly complex mechanical and
electrical equipment and a high operational cost. This alternative was
discounted because the incremental degree of tertiary treatment over that
of secondary is very costly and provides no increased benefit.

Four methods of achieving secondary treatment levels were evaluated
during facilities planning. These methods are: biotower/solids contactor
(B/SCQ), rotating biological contactor (RBC), activated sludge (AS), and
sequential batch reactor (SBR). Criteria used in the evaluation of the
alternatives include costs, both capital and annual QO&M:; the extent of
operator attention and control required; precedents, i.e., extent of use in
other communities and operating experiences; and degree of odors,
nuisance insects, and other environmental impacts.

Solids generated from the treatment processes require separate treatment
processes: thickening, digestion, and dewatering, before being disposed.
Alternative processes were evaluated in the following sections, utilizing
the same criteria as for secondary treatment processes above.

Effluent disinfection methods. The three disinfection processes which are
deemed most appropriate for the Hilo facility are chlorination, ozonation,
and ultraviolet radiation. Chlorination/dechlorination is recommended.

Effluent disposal methods. Effluent disposal alternatives considered in
1980 and again in 1988 include ocean outfall disposal (existing method of
disposal), injection wells, and reclamation and wastewater reuse.
Continued use of the existing ocean outfall is favored over injection wells
or reclamation and reuse at the present time. If a viable alternative for
effluent reuse can be developed, the system can accommodate this
alternate disposal method.

Solids disposal methods. The two alternatives available for disposal of
sludge, are incineration or landfill. Incineration was considered in the
1980 Facilities Plan and rejected because of high capital and O&M costs.
The 1988 Plan continues to recommend disposal by landfill.

No project. If there is no project, the existing plant will continue in
operation. The county will not be able to meet EPA and state
requirements and will violate the court order imposed upon it, thus
subjecting the county to additional enforcement action and heavy fines.
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Grant monies will not be received and spent. Existing odor problems with
the old sewage treatment plant can be expected to continue.

UNRESOLVED ISSUES

The only unresolved issues are the alignment of the new force main that will
convey wastewater from the pump station to the new treatment plant and the
gravity discharge main to convey the treated effluent to the outfall and
responsibility for hook-up charges. The three alternative routes are described in
Chapter II. The alignment will be selected upon completion of an engineering
evaluation of the three alternatives. Various methods of financial assistance for
hook-up charges are presently being investigated by the County of Hawaii.

COMPATIBILITY WITH LAND USE PLANS AND POLICIES

The proposed action to build a new secondary treatment plant, pump station
and sewer main is consistent with both State and County objectives and policies to
improve water quality and provide sewerage facilities to support physical and
economic activities.

The site of the proposed sewage treatment plant is in an area zoned for
industrial use. The plant, pump station, and other appurtenant structures will be
designed and built to conform to all county building codes and standards.

REQUIRED PERMITS AND APPROVALS

Permits, reviews and approvals for the proposed action are as follows:

Federal Aviation Agency Clearance for construction

Department of Health NPDES Discharge Permit
Zone of Mixing

Authority to Construct or Modify a facility:
and Permit to Operate (air quality)

Hawaii County . Special Management Area Permit
Grading, Grubbing & Stockpiling Permits
Building Permit
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CHAPTER I

INTRODUCTION

A. BACKGROUND

This Draft Supplemental Environmental Impact Statement (DSEIS) has been
prepared in compliance with the provisions of Subchapter 10 of Chapter 200, Title
11, Administrative Rules, Environmental Impact Statements, Department of Health.
This Subchapter requires that a supplemental statement be prepared whenever there
is a major change in the size, scope, location, and/or timing of the action described
in the original EIS.

The original Revised Environmental Impact Statement (former designation—
presently defined as Final Environmental Impact Statement in Chapter 200-11) for
the Hilo Wastewater Management Plan for the Hilo District, South Hilo, Hawaii,
was signed and accepted in September 1980. The Hilo Wastewater Management
Plan is a comprehensive planning document that addresses all aspects of wastewater
infrastructure for the Hilo District, including sewerage system improvements and
treatment plant improvements. Since this document was prepared, several changes
have been made to the planned system. This Draft Supplemental EIS incorporates
the 1980 EIS by references and addresses changes in the design and location of the
proposed wastewater treatment plant, pump station, sewer mains, and liquids
handling system.

B. PURPOSE

The purpose of the planning effort and the proposed project is to meet the goals
of the Federal Clean Water Act and state regulations. Construction of the new
facilities will result in improvements to the quality of the waters in Hilo Bay and a
modern sewage treatment plant located in a more suitable area than the present
facility. The effluent will receive secondary treatment before it is discharged into the
bay. Existing problems with odors at the old plant at Puhi Bay will be eliminated.

The Wastewater Management Plan, also called a facilities plan, takes into
account both engineering and environmental impact factors.  Wastewater
management planning analyzes point source discharge requirements, the impact of
alternative actions on water quality, and the cost-effectiveness of the facilities in
meeting water quality goals. Specific guidelines for these plans have been
promulgated by the Environmental Protection Agency (EPA), and those guidelines
govern the scope and direction of the facilities plan.
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C. PROJECT HISTORY

The construction of the existing Hilo wastewater treatment facility located at
Puhi Bay in the district of Keaukaha was completed in July, 1965. Subsequent to this,
Public Law 92-500 was enacted by Congress. The law requires all municipal
wastewater point discharges to receive secondary treatment, as defined by EPA
guidelines, prior to discharge into receiving waters.

Since the existing Hilo Wastewater Treatment Plant (WWTP) provides primary
treatment, the County of Hawaii, in September 1979, filed an application with EPA
requesting a waiver from the secondary treatment provisions as allowed in Section
301(h) of the Clean Water Act. Aside from a request by EPA for additional data
which was provided in September 1986, the county did not receive a response to its
petition until September 1987 at which time notification of denial was received. Asa
result of the denial, EPA and the Department of Health required the county to revise

the Municipal Compliance Plan with enforcement action to be administered by the
courts.

During this latter period, the County Administration and County Council
determined that it would be prudent and in the best interest of the county and the
community to begin efforts toward design and construction of a new relocated
wastewater facility providing secondary treatment. This position was affirmed by
the adoption of County Resolution No. 318-87 on July 22, 1987, authorizing the
county to apply for such state and federal grants available for the planning, design
and construction for such a facility. Based on this decision to relocate, the county
recognized that a review of the 1980 Facilities Plan would be appropriate.
Consequently, a consulting engineer firm was selected for the assignment with
specific instructions to investigate alternative wastewater management plans. To
assist the consultant in this task, the mayor of the county formed a Citizens
Advisory Group (CAG) comprised of members representing a cross-section of the
public and private community.

The resulting plan described in this DSEIS addresses not only the physical
environment and the impact of waste flows on aquatic ecosystems, but also social
and economic factors. Land use, demographic, and financial factors and their effects
on the selection of the wastewater management system are discussed.



CHAPTER II

PROJECT DESCRIPTION

A. LOCATION

The Hilo study area (Figures II-1 and II-2) is located on the northeastern
portion of the island of Hawaii, often called the Big Island, and lies on the lower
eastern slopes of Mauna Loa. The study area—encompassing approximately 56
square miles—-includes the existing City of Hilo and immediately adjacent areas, as
delineated in the 1980 Facilities Plan. Also indicated on Figure II-2 is the service
area which delineates the tributary collection areas. The adjacent areas are either
serviced by another sewerage system (Paukaa-Papaikou system) to the north or are
zoned for conservation or agriculture uses. The adjacent southerly district of Puna is
basically agriculture with scattered, isolated towns.

Hilo is the county seat and the principal center of government, transportation,
and commerce. Hilo Bay, which is part of the study area, includes one of two major
deep-water harbors on the island, while General Lyman Field and Keahole Airports
are the major air terminals.

B. EXISTING WASTEWATER FACILITIES

The major treatment facility in the service area is the municipal Hilo
Wastewater Treatment Plant (WWTP) located near the industrial area fronting Puhi
Bay (Figure II-3). This facility provides primary treatment to the sewered portions
of Hilo. Approximately 2,500 residents, 350 commercial establishment, 12 hotel
complexes, and 6 schools are presently served by the existing treatment facility.

There are no major industrial dischargers into the municipal system. Small
industrial dischargers include food processing and commercial sales establishments
and restaurants. There are also no "heavy" industrial establishments, such as
chemical processing plants and steel refineries, in the service area. The only
dischargers discharging identifiable quantities of toxic pollutants are medical
facilities (Hilo hospital). The discharge of toxic pollutants from these institutions,
however, is intermittent and relatively insignificant.

Treatment facilities include a screening unit, grit chamber and grit removal
unit, two 85-foot-diameter primary clarifiers, and 60-foot-diameter primary and
secondary anaerobic digestion tanks. Solids dewatering is accomplished by two
centrifugation units. Chlorinated effluent is discharged through a 48-inch outfall
extending 4,500 feet into 56 feet of water. Primary effluent discharge was permitted
under the National Pollutant Discharge Elimination System (NPDES), Permit No.
HI0020176, until the denial of the Section 301(h) waiver application in 1987.
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Sewage flows, primarily from domestic, resort, and commercial sources, are
conveyed to the treatment facility by a series of six pump stations, force mains, and
interceptor sewers. Large interceptor sewers are constructed at low elevations near
the coastline. Flow velocities in collection sewers and interceptors range from 3 to 8
feet per second. Flows in force mains have a minimum velocity of 3 feet per second.

CHARACTERISTICS OF SEWAGE

The Hilo WWTP receives influent wastewater that is primarily domestic. The
influent is relatively dilute. Even with repairs to the collection system, the projected
influent of 161 mg/L of five-day biochemical oxygen demand (BODs) and 147 mg/L
of suspended solids (SS) is considered to be relatively mild. Toxicity testing has
indicated that other than trace levels of chromium, copper, lead, and zinc, heavy
metals and organic chemicals were well below the limits of detection (Ultra Chem
Laboratories, 1979). The minute traces present corroborate the domestic nature of
the sewage. The trace levels detected are disassociated from plumbing pipes and
solder, cleansers, personal hygiene products, and other household products.

SLUDGE DISPOSAL

The present sludge disposal practice employed by the county is to convey
dewatered sludge to the municipal sanitary landfill. A specially designated area at
the landfill is allocated for the sludge. Dewatered sludge is buried in trenches
approximately five feet deep.

The municipal sanitary landfill is located approximately three miles south of
the treatment facility in the airport industrial area. The anticipated life of the landfill
is 40 to 50 years.

C.  EXISTING AND PROJECTED FLOWS

Average daily flows to the existing Hilo treatment plant for the calendar year
1987 ranged from 3.05 to 4.81 mgd; the overall average being 3.91 mgd. Average
daily flows from the existing collection system, excluding infiltration, (average dry
weather flow [ADWF]) have been estimated to be 2.22 mgd. The difference between
these figures represents an estimate of the infiltration into the existing collection
system. The relatively high volumes of infiltration result in relatively low average
BODs and S5 concentrations: 107 and 97 mg/l, respectively. When adjusted for
infiltration, assuming the infiltration has essentially zero BODs and SS, the projected
concentrations of BODs and SS are 161 and 147 mg/1.

Future flows are based on the expanded sewerage collection system and
population growth.
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The 20-year design average flow for the Hilo area is approximately 6.5 mgd.
However, the 1981 amendments to the Clean Water Act limit grant assistance for
treatment plant reserve capacity. Therefore, federal funding will be based on
capacity necessary to serve existing needs with a cut-off date of September 30, 1990
for reserve capacity. This means that any capacity beyond this date would not be
grant eligible. Given this limitation on funding for reserve capacity and considering
the fact that sewer construction and lateral hookup normally lag sewage flow
generation, the most cost-effective plan for Hilo is to construct a facility to satisfy its

near future needs and to later implement a facilities expansion, if and when it is
required.

When considering the 40-year design flows (design average flow of
approximately 7.8 mgd for the Hilo area), it is prudent to construct the facility in two
stages, the first being 5.0 mgd. This is near the 5.5 mgd flow which is the estimated
existing need as of the September 1990 cut-off date for reserve capacity and would
adequately satisfy Hilo’s needs.

A comparison of the proposed 5.0 mgd facility with the existing 7.0 mgd
existing facility is a further justification in support of a smaller facility. The existing
Hilo municipal wastewater facility is a good example of projected growth which
failed to materialize.

For these reasons, the design average dry weather flow (ADWF) of 5.0 mgd and
a corresponding peak wet weather flow (PWWEF) of 13.0 mgd are used in the plan.
All subsequent discussion of alternatives is based on these flows.

D. OVERVIEW OF THE WASTEWATER MANAGEMENT PLAN

Several wastewater management studies for the Hilo area have been
developed, the most prominent being the Hilo Sewer System Study by Belt, Collins &
Associates in 1963. Planning concepts presented in that study form the basis for the
development of the existing sewer system in Hilo.

Since earlier plans were developed, technological advances have occurred,
priorities and regulations have changed, and more stringent environmental
standards have evolved. For these reasons, a reevaluation of the overall wastewater
management plan was conducted in the 1980 Facilities Plan.

This 1988 Facilities Plan constitutes a further update to maintain consistency
with new regulatory changes, technology and growth projections. The basic issue in
this reevaluation is the location of the treatment facility. The present site is located
in an area prone to tsunami flooding and damage and selection was predicated on
an earlier plan by others for the protection of Hilo from tsunami inundation. This
plan, developed by the U.S. Corps of Engineers, included the construction of a
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continuous tsunami barrier fronting the city of Hilo, including the treatment plant.
Subsequent to the construction of the plant, however, plans for this barrier were
abandoned for financial and aesthetic reasons.

Several regulatory constraints regarding tsunami inundation must be
considered in the planning and designing of the treatment facility.

First, the EPA design guide for treatment facilities contains the following
restrictions applicable to facilities located in coastal areas:

1. The fadility shall remain fully operational during a 25-year tsunami.

2. Structural, electrical, and mechanical components of the treatment works
shall be protected from physical damage from a 100-year tsunami.

Second, conformance to Hawaii County’s Safety Hazard Regulations requires
that the lowest occupied floor of any structure be 16 feet above mean sea level. This
requirement would increase the cost of the treatment facility.

Third, the proposed sites are within the Special Management Area which
places additional constraints on planning and construction.

ALTERNATIVE WASTEWATER MANAGEMENT CONCEPTS

Two major wastewater management concepts were considered to illustrate the
impact of tsunami inundation on the site selection. These are as follows:

Concept 1: Update the existing facility to a 5.0 mgd secondary treatment plant
and incorporate tsunami protection measures at the present site.

Concept 2: Abandon the existing plant and construct a new 5.0 mgd secondary
plant in an area outside the tsunami-prone zone.

Factors which favored the selection of Concept 2 include the following;

Lack of sufficient space at existing site for expanded secondary facility.

* Cost comparison between the two schemes.

* Reliability with regard to damage from tsunami.

* In Concept 1, untreated sewage will be discharged into Hilo Bay during the

period of construction. For Concept 2, the existing facility can be utilized
until such time that the proposed systermn is functional.



* The berm, which is required for Concept 1, would be unfavorable from an
aesthetic standpoint.

* The existing treatment plant site can be converted to additional coastiine
park site.

* Odors from present plant to nearby residents.
Based on these factors, Concept 2 was selected.
ALTERNATIVE SITES & SCREENING OF ALTERNATIVES PROCESS

With the County Administration and County Council's determination that it
would be prudent and in the best interest of the county and the community to begin
efforts toward design and construction of a new relocated wastewater facility, a
Citizens Advisory Group (CAG) was formulated as a means of obtaining
community input throughout the planning, design, and construction phases of the
project. Composed of key community and government officials, the first objective of

this advisory group was to select a site for the new wastewater facility. The three
sites considered include:

1980 Facilities Plan site. This was the site selected in the 1980 Facilities Plan
(Figure 1I-3). Located south of the airport near the present county landfill and a
proposed Hawaiian Home Lands development site, this site offers advantages for
sludge disposal, but would involve major construction impacts in terms of pump
station and force main routing. Impacts on the current landowner, the State of
Hawaii, would be minimal.

Wainaku Mill site. Located by the old Wainaku Mill which might involve
conflicts with its proposed designation as a historic site. An associated new outfall
would also be required due to its remote location and distance from the existing
outfall. Impacts on current landowners would be substantial due to the fact that all
available lands in this area are privately owned.

East end of Hilo Airport runway. Located at the east end of the airport on
state-owned land. Features which makes this a desirable site is its relatively remote
location and expansion capability. The compatibility of the adjacent Hilo Airport
and this wastewater facilities plant provides a mutually beneficial relationship
which prevents future incompatible developments.

Considering these and other pertinent information such as cost and basic site-
specific information, the preferred alternative selected by the CAG was the site at
the east end of Hilo Airport runway. Factors which played a major role in the
selection process include:
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* Remote location of the site relative to present and future developments will
minimize impacts on adjacent sites. A planned buffer area around the site
will be incorporated into the design to reduce odor concerns.

* Expansion capability for both plant and effluent disposal alternatives.
Although presently not a viable option at the site, the potential for these
alternatives does exist.

» Compatible use of adjacent parcels of land.

¢ Least costly of the three options with the minimum amount of construction
impact.

* Plant site located beyond the tsunami inundation zone.

Selection of an alternative requires additional facilities to convey raw sewage to
the plant and the treated effluent to the outfall. In addition to these changes to the
1980 Facilities Plan, a different method of sewage treatment is also recommended.
These are discussed below.

E. RECOMMENDED WASTEWATER MANAGEMENT SYSTEM

The recommended facility consists of five components: a new pump station,
force main, treatment plant, and gravity main, and the existing outfall. Each of these
is described in the following sections. The locations of the recommended facilities
are shown in Figure [I-4. The system utilizes lands in Tax Map Keys 2-1-12:09 and 2-
1-13:02, 04, and 143.

PUMP STATION

The pump station will boost the wastewater to the new treatment plant. The
pump station will be located at the site of the existing treatment plant since the

existing (and planned future) collection system currently discharges into a wet well
at this location.

The site is located at a low point to accept gravity flow from the western Hilo
tributary area and eastern coastal area, thereby minimizing repumping of this
wastewater. The site is also conveniently situated for the minimization of the force
main length to the new treatment plant.

Considerations in the design of the pump station include:
1.  The pump station is located within a 100-year floodplain and in a tsunami
impact area. As such, flood and tsunami protection will need to be

incorporated into the design of the station.

II-9
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2.  Because of the significant variation expected between the initial and
design maximum sewage flows, variable speed pumps will be installed.
Use of these pumps will help minimize detention times in the station
which are desirable to reduce potential of odor-forming compounds.

3. An odor control system will be provided to control noxious odors from
the sewage at the pump station and the sewage treatment plant.

4. Because the area in the vicinity of the pump station is subject to frequent

power outages, emergency power is necessary for uninterrupted system
operation.

5. Provision for dechlorination of treated effluent from gravity main from
the new treatment plant will be included in the design. The existing
chlorine contact chamber may be used for this purpose.

The remaining area at the existing wastewater treatment plant site not used to
support either the pump station or dechlorination of the treated effluent will be
landscaped and revert to park use.

FORCE MAIN

The new force main will be used to convey the wastewater from the pump
station to the new treatment plant. The recommended alignment is along existing
roads and sparsely occupied areas adjacent to the Hilo Airport runway to minimize
impacts as well as the length of the pipeline to the plant sites.

Three routes are presently being pursued for the alignment of the force
main/gravity discharge main alignment. The three alternatives are:

Alternative 1: Southeasterly direction along Pua Avenue, then northeast to
Baker Avenue, midway between Kalanianaole and Desha Avenues. From this
point, the pipeline alignment would continue up Baker Avenue to the
Department of Transportation (DOT) Airports Division property line. See
Figure II-5.

Alternative 2: Southeast along Pua Avenue, then northeast to Bishop Estate
land, midway between Kalanianaole and Desha Avenue. From this point the
pipeline alignment would continue through Bishop Estate land, paralleling
Andrew Avenue, to the DOT Airports Division property line. See Figure II-6.

Alternative 3: Northeast along Kalanianaocle Avenue, then in a southeasterly

direction through Bishop Estate land, paralleling Andrew Avenue, to the DOT
Airports Division property line. See Figure II-7.

II-11
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Alternative 1 is the preferred route for the following reasons:

* Minimal impact along Kalanianaole Avenue, the major ingress/egress
roadway to the Keaukaha area.

¢  Construction cost savings due to the shorter alignment.
TREATMENT PLANT

The new wastewater treatment plant will be located on land which is presently
under the jurisdiction of the Department of Land and Natural Resources (DLNR),
State of Hawaii. Approximately 15 acres will be required by the county for plant
use. This site is presently zoned for agricultural use and is situated in the northwest
corner of the parcel.

The new wastewater treatment plant would be of conventional design with
processes that have successfully been demonstrated to achieve treatment goals.
There are two process streams in the new treatment plant; liquid stream and solids
stream (see Figure II-8). The process selected is known as the biotower/solids
contactor or B/SC process.

Liquid Stream. The proposed treatment plant proper will contain bar screens
and grit tanks to remove coarse solids, preaeration to suppress formation of odors,
primary clarifiers to remove settleable solids and BODs, biotower to remove soluble
BODs, secondary clarifiers to remove additional settleable solids and BODs, and a
chlorine contact tank. These facilities are described below.

Bar screens. The first process element at the treatment plant will be a
mechanically cleaned bar screen. The purpose of the screen is to remove any rags or
other stringy material which would otherwise plug up and clog the plant's
subsequent pumps and other mechanical equipment. The screen will be equipped
with a rake which completely removes large rags and trash in the waste stream.
This positive removal eliminates the potential problem of having fibrous material
accumulate downstream where equipment clogging can occur.

Grit tanks. The grit device is necessary to remove grit and small stones prior to
any of the plant processes; without such removal damage to equipment and
cdogging of pipelines can occur. The grit removal system will remove and
accumulate heavy materials for offsite disposal.

Preaeration channel. The sewage in the Hilo area is characteristically septic with
a tendency to form and release odorous compounds. As such, it is necessary to
incorporate provisions for odor control into the Pua Avenue pump station as
discussed previously. In order to maintain non-septic conditions, a preaeration tank
will be provided. This process will introduce oxygen necessary to suppress
formation of noxious compounds in subsequent wastewater treatment processes.
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Primary clarification. The primary clarifiers or seitling tanks are the first major
treatment units of the liquid treatment system. The sewage is typically held for a 1-
1/2 to 2-1/2 hour period to remove those solids that will either settle or float. A
consideration which will be addressed in the final design is the detention time which
is important in order to reduce potential for reformation of septic conditions, given
the warm ambient temperatures and propensity for septicity of the incoming
sewage. The units are intended to decrease the pollutant load in the subsequent
biological plant processes. Appurtenant sludge and scum handling equipment are
also required for these units.

Biotowers. In the biotower, wastewater is applied to a biological community of
active microorganisms. These organisms use raw sewage organics as food and in
the process absorb and break down these pollutants. The biomass attached to a
highly porous plastic media periodically sloughs-off. The highly porous plastic
media maximized surface area contact between the active microorganisms and air
and thereby maintain the oxygen level needed for proper aerobic (non-septic) condi-
tions. A primary consideration is the maintenance of adequate air circulation for the
continuous supply of biological metabolic oxygen. Typically, sewage leaving the
biotower is recirculated to insure a continuous minimum hydraulic flow rate for
“wetting” of the biological microorganisms.

Secondary clarifiers.  Secondary clarifiers or settling tanks provide an
environment in which the microorganisms from the biotower can be separated from
the liquid stream. As with the primary clarifiers, the key design component is the
overflow rate of sewage; typically secondary clarifiers have rates in a range of 400 to
1,200 gpd/sf.

Chlorination equipment. The final liquid stream process is disinfection of the
treated sewage with chlorine. Subsequent removal of any residual chlorine with sul-
fur dioxide will be used if necessary. Disinfection with chlorine typically require
approximately 15 minutes of contact time to kill pathogenic microorganisms. This
detention time can be easily achieved in the gravity discharge main from the
treatment plant. Facilities for introduction and mixing of chlorine will be provided
prior to discharge into the gravity main. Use of an onsite chlorine contact tank will
also be evaluated in the design stage since an operational process control advantage
exists for such a contact tank. As discussed previously, the chlorine contact chamber
at the existing treatment plant may be used as a dechlorination facility.

Solids Stream. Major solid processes will consist of sludge thickeners,
anaerobic digesters, and sludge dewatering systems. These processes have
demonstrated track records of dependable, proven operation.

Sludge thickener. The sludge thickener concentrates the dilute sludge from the
primary and secondary clarifiers to a thickened sludge which is fed to the sludge
digesters. A dissolved air flotation thickener (DAFT) is advantageous for dilute,
lighter sludges because of the physical tendency for solids to rise into the process.
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The DAFT removes solids through flotation. A portion of recycled DAFT subnatant
is saturated with air under pressurized conditions; it is then depressurized in the
presence of incoming sludge. Upon depressurization, the rising gas bubbles form
and attach to the sludge solids and form a blanket of thickened sludge. This blanket
is skimmed and pumped to the digesters. The remaining clear liquid (subnatant) is
returned to the liquid stream for treatment.

Anaerobic digesters. The digesters will be used to stabilize the thickened sludge
to reduce pathogens, minimize the potential for putrefaction, and minimize odors.
Digesters are designed to operate under a mixed mode with controlled temperatures
to provide the environment necessary for biological destruction of organic solids.
These organic solids are reduced to carbon dioxide and methane gases. Digesters
are commonly sized based upon a loading rate of 0.07 to 0.4 Ib of volatile suspended
solids (VSS)/cu.ft./day. Two-step digestion is the typical process design of facilities
this size. The primary tank is used for digestion. The secondary tank provides for
quiescent detention of the digested sludge where remaining solids can settle out and
be removed. The liquid is returned to the liquid stream for treatment. It is desirable
for the primary and secondary digesters to be interchangeable with each other in
order to provide for redundancy. Methane gas can be used to drive generators and
thereby recover energy for use at the plant or elsewhere. Energy recovery systems
will be evaluated during the design stage.

Sludge dewatering. The digested sludge must be dewatered in order to produce
a solid material which can be easily handled and disposed of into a landfill.
Dewatering will be accomplished by a mechanical device like a belt filter press
which produces a sludge cake containing 20 percent or more solids. This cake can
be easily transported in trucks for landfill disposal.

Other facilities. In addition to the liquid and solids treatment streams
discussed above, a laboratory, maintenance shop, and operations area will be
provided to support the facilities of this plant. Emergency generators will provide
stand-by power to minimize the potential for sewage spills during any areawide
power failure. A service road system will be provided both within the limits of the
plant as well as for access to the plant. Access to the site will be from the roadway
which fronts the Hilo Airport terminal building.

GRAVITY DISCHARGE MAIN

Treated effluent will discharge by gravity from the treatment plant to the ocean
outfall for final disposal. The discharge main can also serve as a contact chamber for
chlorine disinfection of the effluent. In the design, the use of a separate contact
chamber will also be evaluated. The alignment recommended is parallel to the raw
sewage force main to minimize construction implementation impacts and costs.
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OUTFALL

A deep ocean outfall was selected as the preferred disposal method in the 1980
Facilities Plan. Land reclamation is a preferable mode of disposal. Until formal
commitments for long term use of the wastewater can be obtained, the outfall will
continue to be required for effluent disposal.

F. DESIGN CRITERIA

The design criteria used for sizing of facilities are summarized in Table II-1.
The average design flow of 5.0 mgd is consistent with expected collection system
capacity.

TABLE II-1
Design Criteria
Population 46,000
Average daily flow, mgd 5.0
Minimum hourly dry weather flow, mgd 1.8
Peak hourly wet weather flow, mgd 13.0
Wet weather inflow, mgd 245
Raw BODs, mg/L 161
Raw suspended solids, mg/L 147
Raw BODs, lb/day 6,714
Raw suspended solids, Ib/day 6,130
Raw volatile solids, Ib/day 5,752

Contributory flow to the plant will vary from average flow from hour-to-hour.
The diurnal water use pattern shows increased water use (and hence wastewater
flows) during the breakfast, lunch and dinner periods. Flow rate projections can be
made from historical flow patterns in similar communities. The peak hourly flow
was used to size the hydraulic capacities of the various processes.

Wastewater characteristics in Table II-1 were based on measurement at the
existing collection system with adjustment for infiltraion. These wastewater
characteristics are consistent with those found at other wastewater plants in Hawaii

that primarily receive domestic wastewater. The treated effluent quality is based on
the need for secondary treatment.
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G. CAPITAL COSTS
Criteria used for sizing units and preliminary unit sizes are shown in Table II-2.

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 plans and specifications of the selected plan 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 easement for the
project, inspection costs, services of the Architect/Engineer, legal and administrative
costs and interest costs during construction.

The costs eligible under the Construction Grants Program are funded by the
federal, state and county governments. The federal share is 55 percent, the State of
FHawaii share is 18 percent, and the County of Hawaii share is 27 percent.

The construction cost estimate for the treatment process is shown in Table II-3.

The construction of the collection sewers is implemented through the County
Improvement District (ILD.). The costs of the LD. project are shared by the
individual landowners within the LD. and the county. Estimates for the

recommended collection system improvements are shown in Table II-4 and Figure
1I-9.

Project estimates, financing and expenditures showing the breakdown of the
cost between the federal, state and county are shown in Table II-5.
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TABLE II-2

Preliminary Unit Sizes for Cost Estimating

1.  Pump station

No. pumps
Type
Capacity, each, gpm

2. Force main

Diameter, in. (2 ea. in parallel)
Length, If

3. Treatment plant

3.1

3.2

33

34

3.5

Flowmeter
Type - influent
effluent
Peak capacity, mgd

Bar Screen
Bar space width, in.

Grit chamber
Number
Type
Size (length x width x depth), ft
Peak capacity, mgd
Detention time, min
Average
Peak

Degritting unit
Number

Type
Peak capacity, mgd

Primary clarifier

Number
Type
Dimensions (length x width x
depth), ft
Unit surface area, each, sq fi
Total surface area, sq ft
Sidewater depth, ft
Surface overflow rate, gpd/sq ft
Average
Peak
Hydraulic detention time, hours
Average
Peak
Horizontal velocity, fpm
Average
Peak

O-21

3
Centrifugal
4,500

24
14,200

Parshall flume
Magnetic meter
16

0.5

1

Aerated
12x 12 x48
13

15
6

2
Classifier/Cyclones
13

3
Rectangular

120x24x 12
2,890

8,670

12



TABLE II-2 (Continued)

3.6 Biotowers

Contact tank

0-22

Sludge pumps
Type Non clog centrifugal
or progressive cavity
Capacity, ea. gpm 0-60
Capacity, total, gpm 0-120

No. of units 2
Diameter, each, ft 60
Media depth, ft 16
Surface area, each, sq ft 2,826
Total surface area, sq ft 5,652
Hydraulic loading @ avg. flow, gpm/sq ft 0.62

(without recirculation)

BODs, loading, Ib BODs,/1,000 cu ft/day 56
Total volume, cu ft 90,432
Recycle Ratio 2:1

3.7 Final clarifiers

No. of units 2

Type Circular, center feed
with flocculator
Diameter, ft 90

Surface area, each, sq ft 6,350
Total surface area, sq ft 12,700
Sidewater depth, ft 15
Volume, each, gal 712,500
Detention time, avg flow, hr 6.8
Avg surface overflow rate, gpd/sq ft 395
Peak surface overflow rate, gpd/sq ft 1025
Sludge pumps, waste activated

No. of units 2
Type Non-clog centrifugal
Capacity, each, gpm 0-110
Sludge pumps, return activated
No. of units 2
Type Non-clog centrifugal
Capacity, each, gpm 400-1,800
3.8 Chlorination system--disinfection
Chlorine dosage, mg/L 15
Chlorine demand, 1b/day
Average 630
Peak 1,650
Chlorinators
Number (including 1 standby) 2
Capacity, each, lb/day 2,000

Contact tank or use of gravity main



TABLE II-2 (continued)

3.9 Dissolved air flotation thickener (option)

Number 1
Diameter, ft 28
Loading
Hydraulic, gpm/sq ft 0.29
Solids, 1b/sq ft/hr 1.95
3.10 Primary anaerobic digesters, completely mixed
Number 1
Volume, cu ft 49,000
Volatile solids load, each, lb/day 3,650
Detention time @ 4% solids, days 20.1
Operating temperature, deg F 95
Cover type Steel

3.11 Secondary anaerobic digesters
Same as, and interchangeable with, 3.10 - Primary
anaerobic digesters

3.12 Belt filter press, dewatering

Number 1
Size, meters of belt width 1
Loading
% solids 3
Hydraulic, gpm/m 55
Solids, 1b/hr 710
4.0 Gravity discharge main
Diameter, in. 42
Length, ft 14,200
5.0 Outfall
Diameter, in 48
Length, ft 4480
Diffuser ports i5
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TABLE II-3

Cost of Plant
DIRECT CONSTRUCTION COSTS
SITE AND UTILITY SUPPORT
Mobilization (3%) $ 40
Roadway to site 845
Utility (water line) 263
Utility (underground electricity) 210
Subtotal:
PUMPING STATION
Mobilization & site work (15%) $ 185
Pump station 2,649
Subtotal:
FORCE MAIN
Mobilization (3%) $ 127
Force main 4,234
Subtotal:
TREATMENT PLANT (PHASE I)
Mobilization & site work (15%) $ 559
Bar screen 327
Screenings press 65
Grit tank 155
Cyclone/classifier 90
Odor control 1,370
Primary clarifier 1,721
Subtotal:
TREATMENT PLANT (PHASE IT)
Mobilization & site work (15%) $ 2,230
Biotower 3,550
Secondary clarifier & contactor 2,654
Chlorination system 246
Dissolved air flotation thickener 524
Anaerobic digester 2:271
Belt filter press (dewatering) 912
Administration/maintenance
building & laboratory 3,949
Emergency generator & building 157
Subtotal:

-24

Capital Cost ($1,000)

$ 1,358

$2,834

$4,361

$ 4,287

$17,093



TABLE II-3 (continued)

DIRECT CONSTRUCTION COSTS Capital Cost ($1,000)
GRAVITY MAIN

Mobilization (3%) $ 191
Gravity Main 6,350

Subtotal: $ 6,541

QUTFALL MODIFICATION -0-

Total: $36,474

15% Contingency: $ 5471

Total Construction Cost: $41,945 (1)
NON-CONSTRUCTION COSTS

STEP 2 PLANS AND SPECIFICATIONS

Administrative § 419

Architect/engineering design fees 3,565
Total Non-Construction Cost $3,984 (2)

STEP 3 CONSTRUCTION

Administrative/legal $ 419

Architect/engineering services 3,565

Project inspection 4,194

Miscellaneous and indirect cost 210
Total Non-Construction Cost $8388 (3

SUBTOTAL (1) + (2) +(3) $54,317

LAND ACQUISITION COST 161

TOTAL CAPITAL COST $54,478

SAY $54,000
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TABLE -4
IMPLEMENTATION AND FUNDING PRIORITY LIST

91

Priority Item Avg. Q Quantity Copstruction Implementation Additional Comments
(MGD) Cost Dates
(Mid 1988) (FY)
1 WHilo WWTP Access Road & Power Line LS $1,561,700 1989
2 [Pua Sewage Pumping Station LS $3,260,250 1989
3 |Hilo WMTP Process , Ilncr. #1 LS $4,930,050 1989
& Hilo Sewage System Rehabilitation LS $703,000 1989

5 Hilo WWTP Process , Incr. #2
Anaercbic Digestors
Operations Buflding LS $19,06%9,300 1989

& Hilo WWTP Force Main/Effluent
Line Incr. #1 LS $2,686,000 1989

7 [Hilo WWTP Force Main/Effluent
Line Incr. w2 LS $9,850,000 1989

8 |pemolish/Rehabilitation Existing Hile
WP LS $540,000 1989

9 old Waiskea Mill Sewer

1 sPS, 8" pipe, in place complete
including manholes, paving,
backfilling, etc. 0.768 7,700 LF $1,130,000 1990




L

priority

ltem

TABLE 1-4

[MPLEMENTATION AND FUNDING FRIORITY LIST

Avg. O
{HGD)

Quantity

Construction
Cost
(Mid 1988)

Implementation
Dates
(FY)

Additional Comments

10

1

12

13

14

15

16

17

Waiakes Houselots Sewer
8" pipe, in place complete,
including manholes, paving,
backfilling, etc.

Ainako Interceptor Sewer, Part A

including manholes, paving,
backfilling, etc.

Puueo Sewer
8" pipe, in place complete,
including manholes, paving,
backfilling, etc.

|xalanianaole Sewer

8" pipe, in place complete,
including manholes, paving,
backfilling, etc.

Ainako Interceptor Sewer, Part B

including manholes, paving,
backfilling, etc.

Hawaiian Homes Sewer
6", 8% and 10v pipe, in ptace
complete, including manholes,
paving, backfilling, etc.

Kinoole St. Sewer
8* pipe, in place complete,
including manholes, paving,
backfilling, etec.

|Honolii Interceptor Sewer

12" pipe, in place complete,
including manholes, paving,
backfilling, etc.

15" and 1B8* pipe, in plece complete

8" and 10" pipe, in place complete,

0.153

0.669]

0.246

0.255

o.™

1.302

1.490

0.211

5,100

9,730

1,200

7,850

5,700

31,250

9,100

4,100

LF

LF

LF

LF

LF

LF

LF

LF

$700,000

$3,300, 000

$100,000

$1,099,000

$3,400,000

$7,000,000

$730,000

$490,000

1990

1992

1992

1993

1994

1997
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TABLE 11-5

HILD WASTEWATER TREATMENT FACILITY
PROJECT ESTIMATES, FINANCING AND EXPENDITURES

ESTIMATED CURRENT &
COST  AVAILABLE  JAN B9 JUNE B9 JUNE 90 FUTLRE

PROJECT PHASES (31000} FIMNDING OBLIGATIONS DBLIGATIONS OBLIGATIONS OBLIGATIONS
Project Managesent/Facility Plan/EIS 608 923 4]
Design 4180 2677 1503
FY 89 = 158¢
FY 90 = 2600
Administrationfland Acquisition 620 100 300 0
Costruction (Incl. cost. Hgat.) 4£0%0 15400 30690
FY 89 = 15400
FT 90 = 30690
(cean Dutfall Eitension Not Incl. 9000
Connection Program Nat Incl. 135000
TOTAL AMOLNTS 51498 3300 1888 15620 30690 Mot Incl.
AVAILABLE FLRDS
EPA Construction Grants 18000 2000 2000
State Grants
Advance = 0 3000 # -3000
Appropriation = 3000 3000
DOH (Range)&+ = 11626 2930 BbTH
County Funds
Prior Ordinance = 300 300
Bonds = 18572 1883 3670 13014

Hegislative Act 390 SLH 1988, Section &, Item K-31A
#Ppssible state funding share (DOH construction grants share not yet committed)
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CHATTER III
DESCRIPTION OF THE AFFECTED ENVIRONMENT

A. PROJECT AREA

The Hilo Wastewater Treatment Facility Site project area is situated in the Land
of Waiakea, District of South Hilo, Island of Hawaii, TMK: 2-1-12:09 and 2-1-13:02,
04 and 143.

The project area is located southeast of General Lyman Field, approximately
3,200 feet east of the eastern end of the existing main runway, and approximately
2,000 feet south of the centerline of the main runway. The project area is comprised
of a 590’ x 1100’ rectangular parcel and a sewerline corridor which extends seaward
from the parcel. The parcel is approximately 15 acres with the piping corridor about
14,200 feet long.

B. TERRESTRIAL ENVIRONMENT

TOPOGRAPHY

The City of Hilo lies at the southeastern base of Mauna Loa at elevations
ranging from sea level at Hilo Bay to 600 feet above sea level along the urban fringe.
The slopes are generally very gentle, ranging from zero to five percent in the area
where the proposed treatment plant will be located. The terrain in the project area,
with the exception of an area of fairly level pahoehoe in the southwest portion of the
parcel, is irregular and characterized by a series of pahoehoe ridges and low areas.
Thin organic soils overlay a’a and pahoehoe lava flows. Small rocky outcrops or
knolls and cracks and crevices are occasionally encountered at the site.

CLIMATE

Hilo is located in a belt of northeastern tradewinds generated from the semi-
permanent Pacific high-pressure zone to the northeast. Orographic rainfall, the
result of moisture-laden clouds that condense as it is forced to move upward along
the mountain slopes by the prevailing winds, is the principal means of regional
precipitation. At the project site and in the Hilo area, average annual rainfall is more
than 150 inches per year.

Average temperature in Hilo ranges between 65 and 80 degrees. Cloudy skies
often prevail; thus, the area receives only about 40 percent of the possible amount of
sunshine.

Generally, tradewinds are more persistent in summer than in winter and are
stronger in the afternoon than in the evening. Average wind speed is approximately
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seven miles per hour. A diurnal shift in wind direction often occurs as heating and

cooling of the island give rise to onshore sea breezes during the day and offshore
land breezes at night.

HYDROGEOLOGY

The surface rocks in the project area consist of the Ka'u volcanic series of
Mauna Loa, an extremely permeable basalt that is too recent in origin to have
formed a deep soil and saprolite top layer. The Ka'u series, which erupted from
Mauna Loa following the main deposition of Pahala ash, is relatively thin in section,
perhaps 25 feet thick in the Hilo region. Beneath the ash is the initial Kahuku series
basalt, extraordinarily permeable formation.

Despite the discontinuous strata of ash, permeable surface and subsurface
formations result in a lack of appreciable surface runoff and the occurrence of high
infiltration and subsurface flow rates. Also contributing to the large infiltration rates
are low slopes of the Ka'u volcanics over much of the region, varying from 0.005 to
5.0 percent. The water table exhibits a mild seaward gradient (one to four feet per
mile), culminating in several fresh water springs along and off the coast.

WETLANDS

According to the wetlands survey conducted by the U.S. Army Corps of
Engineers, wetlands in the Hilo area are limited to the Lokoaka and Kionakapahu
Ponds, located in the Keaukaha area, fronting the Pacific Ocean. No wetlands will
be affected by the proposed project.

VEGETATION

A survey of the vegetation of the project site was conducted in April 1988. The
study is attached as Appendix A.

Mixed lowland forests occur along wet lower slopes from Hilo to Puna and on
towards Kalapana. This forest type is a varied mosaic of plant associations rather
than an integrated entity. It is usually composed of a mixture of native trees—'ohi'a,
lama, hala—and a number of introduced tree species, many of them originally from
forestry plantings but now naturalized.

The mixed lowland forest on the site consists of an open canopy ‘ohi’a-hala
association with a dense shrub layer of Malabar melastome; a more detailed
description follows.

Mixed lowland forest. Both the pubescent (Metrosideros collina var. incana) and
glabrous (var. glaberrima) varieties of 'ohi'a occur on the site, although the former is
more abundant. The trees are 35 to 50 ft. tall and straight-trunked; trunk diameter
varies from 1 to 2 ft. Canopy cover is 40% to 50%. Scattered among the 'ohi'a are
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small stands of hala or pandanus (Pandanus odoratissimus), 18 to 20 ft. tall. Scattered
trees of guarumo (Cercropia obtsifolia) as well as saplings and seedlings are
commonly observed on the site.

A dense, almost impenetrable, shrub layer of Malabar melastome (Melastoma
malabathricum), 12 to 15 feet tall, occurs beneath the 'ohi'a trees. The melastome may
become tree-like and form single-trunked specimens 18 feet tall with trunks 6 to 10
inches in diameter. In places, strawberry guava shrubs (Psidiwn cattleianum) may
form dense thickets, almost excluding the melastome.

The ground cover is composed largely of the introduced sword fern
(Nephrolepis multiflora) with a mixture of various species such as blechnum fern
(Blechnum occidentale), basketgrass (Oplismenus hirtellus), vervain (Stachytarpherta
australis) , and woodfern (Christella parasitica).

Under the stands of hala, there are few shrubs and ground cover is sparse. The
substrate is usually very rocky and fallen hala leaves (lauhala) may be abundant. Ti
plants (Cordyline terminalis) are most frequently associated with the hala stands,
although they are scattered throughout the site.

Dense mats of the native uluhe fern (Dicranopteris linearis) are found in open,
sunny areas. Plants of thimbleberry (Rubus rosaefolius), broomsedge (Andropogon
virginicus), Glenwoodgrass (Sacciolepis indica), bamboo orchid (Arundina
bambusaefolia), wawae'iole (Lycopodium cernuum), ricegrass (Paspalum scrobiculatum),
and hi'aloa (Waltheria indica var. americana) are found associated with these uluhe
patches, especially along the edges of the uluhe mats.

Threatened and endangered plant species. No listed, proposed or candidate
threatened and endangered plant species designated by the federal and/or state
governments occur on the site, nor are any of the native species considered rare.

All those native species (i.e., endemic and indigenous) which occur on the
proposed project site are found in similar environmental habitats throughout the
Hilo and Puna Districts.

BIRDS AND MAMMALS

A study of the terrestrial vertebrate mammals inhabiting the site was
conducted in March 1988. The study is attached as Appendix B.

There is no endemic ecosystem anywhere near the site which has been
drastically disturbed for many years probably going back to the last century.

The following species of introduced birds have been recorded on the project

site and on land surrounding the site: Cattle Egret (Bubulcus ibis), Rock dove or feral
pigeon (Columba livia), Spotted or Lace-necked Dove (Streptopelia chinensis), Barred
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Dove or Zebra Dove (Geopelia striata), Barn Owl (Tyto alba pratincola), Japanese
White-eye (Zosterops japonicus), Common Indian Myna (Acridotheres tristis), Warbling
Silverbill (Lonchura malabarica cantans), Nutmeg Mannikin or Ricebird (Lonchura
punctulata), House Sparrow (Passer domesticus), Cardinal (Cardinalis cardinalis) and
the House Finch (Carpodacus mexicanus frontalis).

Indigenous birds include the Black-crowned Night Heron (Nycticorax hoactli),
which is uncommon on the Big Island. There is no habitat for this heron at the
project site, but they do occur at the nearby ponds.

None of the seabirds nest or forage in the vicinity of the project site.

The most conspicuous of the migratory species is the lesser golden plover
(Pluvialis dominica fulva), which occurs from sea level to elevations of nearly 10,000
feet on Maui and Hawaii during the winter season. There is no habitat for these
winter visitors in the forest of the project site at present but the plover is a common
bird in surrounding suitable habitat. The other migratory species (other shorebirds,
ducks) are restricted to ponds, mud flats, and mountain streams. These were not
seen during field studies and would not be expected in that habitat.

Endemic birds are birds that are unique to the Hawaiian Islands; they do not
occur naturally in any other part of the world. Most of these endangered species are
forest birds and there is no native forest ecosystem anywhere near the project site.
There is no suitable habitat for any of the endangered Hawaiian waterbirds at the
project site.

Two species of endemic birds forage over the general region of the project site.
The endangered Hawaiian Hawk or 'lo (Buteo solitarius) is an adaptable species,
feeding on spiders, insects, mammals (especially mice), and both endemic and
introduced birds. This hawk has a large home range where it forages for food, and
it has adapted to man's orchards and pastures. During the soil survey, two hawks
were seen in the vicinity of the project area. The Hawaiian Owl or Pueo (Asio
Sflammeus sandwichensis) is a subspecies of the North American short-eared owl. It is
a permanent resident on all of the main islands. The birds occur from sea level to at
least 8,000 ft. on Mauna Kea and Mauna Loa and are not considered an endangered
species on Hawaii island. No Pueo were sighted during field studies but have been
seen in this general district in the past.

The only mammal currently found in the Hilo area that is categorized as
"endangered" is the Hawaiian bat.

ARCHAEOLOGICAL SITES

An archaeological reconnaissance study of the site was conducted in May 1988.
No historical sites were found. The complete study is attached as Appendix C.
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AIR QUALITY

The air quality in the Hilo area can be termed good. Records of the state
Department of Health, Pollution Investigation and Enforcement Branch, indicate
that particulate matter concentrations in the air average 34 micrograms per cubic
meter (ug/m3). Hawaii state regulations require concentrations of particulate matter
shall not exceed 55 pug/m3 of air. Concentrations of sulfur dioxide are less than 5
ug/m3. Hawaii state regulations require concentrations of sulfur oxides shall not
exceed 20 pg/m3.

This quality of air in Hilo can be attributable to the absence of "heavy"
industries in Hilo and the prevailing tradewinds.

NATURAL HAZARDS

The Hilo area is susceptible to various types of natural hazards. These include
flood, tsunami inundation, volcanic activity, and earthquakes.

Flooding. Portions of the Hilo area are prone to flood damage by surface
runoff from high intensity rainfall. Historical records indicate 31 major flooding
incidents since 1880 in the Hilo area, with minor flooding occurring yearly. This
high incidence of flooding can be attributed to a combination of high-intensity
rainfall and undefined drainage ways.

The potential for flood damage has been considered in the developmental plans
for the Hilo area and has limited the extent of urban development in flood-prone
areas. To mitigate the potential for flooding in certain areas, drainage improvement
programs have been initiated by the county.

Flood-prone areas are confined mainly to areas in the upper portions of Hilo
where the land steepens to slopes of 6 to 12 percent and where the area is too
geologically young for well-defined drainage areas to have developed. This
situation, combined with the shallow soil condition, results in extensive sheet flow
runoff.

Tsunamis. Tsunamis are impulse-generated water waves caused by seaquakes,
volcanic eruptions, or explosions. The city of Hilo, with the orientation of crescent-
shaped Hilo Bay towards portions of the Pacific seismic belt, is very susceptible to
tsunamis from the eastern half-circle of the seismic belt that extends from the
Aleutian Islands down to the western coast of South America. An existing
breakwater, approximately 9,000 feet in length, encloses portions of Hilo Bay.

Forty-three destructive tsunamis have reached Hilo since 1819, seven of which
inflicted much loss of life and property damage. The tsunamis of April 1946 and
May 1960 are well documented regarding their inundation and severity of damage
and form the basis of tsunami frequency studies.
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Actions taken to lessen the impact of tsunamis include extension and
enlargement of the breakwater (initially constructed in 1930), rezoning of vulnerable
areas to open space, and adoption of stricter structural design codes.

Volcanic Activity. Lava flows are the most common volcanic hazards in
Hawaii. Generally, there is very little direct danger to human life, but risk to
property can be great. The greatest danger from volcanic activity to the Hilo area is
from eruptions within the northeast rift zone of Mauna Loa, Since 1880, most lava
flows from Mauna Loa have stopped prior to reaching the urban areas of Hilo.

Earthquakes. According to reports by the U.S. Geological Survey, earthquakes
in the Hilo area can be expected in the future. Since the risk of major damage from
earthquakes is considerable for all areas of the island, stringent earth-quake-resistant
designs of structures have been implemented.

C. MARINE ENVIRONMENT

The material in this section is summarized from past reports on the coastal
water environment of Hilo Bay. For additional detail, see Chapter Ii, B. Coastal
Water Environment, of the 1980 Facility Plan EIS and the 1986 SEIS for the Proposed
Hilo Bay Outfall Sewer Extension. The survey of benthic organisms and nekton
summarized below was made by Dr. Steven Dollar in 1985.

The coastal water designation for Hilo Bay (Pepeekeo Point to Leleiwi Point)
and Hilo Harbor (the area confined by the breakwater) in the State Department of
Health, Chapter 54, Water Quality Standards (revised 1988) is Class A (see
Appendix D). The uses to be protected in this class are recreational and aesthetic
enjoyment.

WATER QUALITY

The entire water column in the outer bay is frequently very turbid with high
concentrations of suspended particulate material, apparently of terrestrial origin.
These high concentrations are potentially damaging to coral colonies that do not
have the ability to rapidly remove settling particulates from their living surfaces.
These water quality conditions have resulted in the development of an indigenous
assemblage of coral suited to these naturally turbid conditions. High turbidity also
results in restricted light levels at the reef surface which could slow the growth of
corals adapted to the high light levels characteristic of clear water.

BENTHIC ORGANISMS

Bottom topography throughout Hilo Bay consists of a relatively flat reef
platform intersected by shallow rubble-filled surge channels. The platform areas
between the channels are characterized by very high levels of coral cover sometimes
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approaching 100 percent. Total cover estimates, which integrate cover from both the
channels and platforms, range from 56 to 75 percent. Such values are considered
extremely high for Hawaiian reefs, especially when the poor water quality (high
turbidity) that is reportedly the normal condition for Hilo Bay is considered. Other
areas of optimal coral cover encountered in Hawaii within the depth range of 60 to
80 feet, such as off the Kona coast, generally occur in areas of extremely clear water.
Since the large majority of reef corals require light for growth, it is generally
assumed that highly turbid water would serve as a negative influence for highly
developed reef structures dominated by living cover. Clearly, such is not the case
for Hilo Bay.

Field surveys show a dominance of genera and species that are normally rather
minor components of reef assemblages, while the normally dominant forms are
relatively scarce throughout most of the transect regions. In particular, two species
of the genus Montipora (M. verucosa and M. patula) comprise very significant
proportions of the coral cover. Both of these species occur predominantly in large
overlapping plate-like growth forms that result in a three-dimensional aspect to the
reef surface. Also occurring with relatively high frequency is the flat encrusting
species Leptastrea purpurea. Generally, this species is encountered as small
encrustations of several inches in diameter; however, at the Hilo Bay sites, very large
expanses of the coral are commonly encountered.

Conspicuous by their absence, or very low occurrence levels, are several
species of the genus Porites (P. lobata and P. compressa) and Pocillopora meandrina.

These three species generally comprise the vast majority of coral cover on Hawaiian
reefs.

The community assemblages described are not typical for the whole of Hilo
Bay but just for the depth range of 60 to 80 feet. The Montipora-Leptastrea
communities thrive to the point of complete community domination at depths below
70 feet. At progressively shallow depths, Montipora and Leptastrea become
correspondingly less abundant, while both Porites lobata and P. compressa gradually
increase. While total coral cover increases only slightly with increasing depth
between 40 and 80 feet, the difference in cover between the two species groups is
large. Porites dominates almost completely at the shallow depths and decreases to
less than 5 percent of total cover at 80 feet, while the pattern for Montipora-Leptastrea
is almost exactly reversed. Ata depth of 60 feet, the two groups coexist ir roughly
equal proportions.

Two physical parameters appear to be largely responsible for the observed
pattern within Hilo Bay: concussive force from wave stress that can break and
abrade coral colonies and high particulate loads in the water column that can restrict
light penetration and prevent growth by burial. The stability inherent to low wave
stress, high particulate loads, and low light levels combine to create habitats suited
to the plating or encrusting forms of Montipora and Leptastrea. The delicate plates
observed to be the dominant growth form at the deep sites would be unable to
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sustain the physical force of storm waves without extensive breakage. However,
this growth form is ideal to maximize utilization of the small quantity of light that
reaches the reef surface since maximum surface area is available for incoming light
utilization. In addition, the polyps (individual coral animals that comprise a coral
colony) of the several species of Montipora are relatively large and the calices (cup-
like skeletal structure secreted by the polyps) are raised so that settling sediment fills
the inter-calyx space. All of these structural characteristics appear to be adaptations
to optimal growth in a stable but turbid environment.

There is an almost complete lack of macrobenthic species other than corals.
Only one individual each of the sea urchins Tripnestes gratilla and Heterocentrotus
mammillatus were encountered during the field surveys. No observations of sea
cucumbers, sea stars, or other motile macroinvertebrates were recorded. In
addition, no macrothalloid benthic algae were observed.

NEKTON

Quantitative assessments of reef fish were conducted by divers in conjunction
with the benthic survey. Care was taken to minimize disturbance and dispersal of
fish populations. However, limited visibility due to high turbidity and the tendency

for larger non-territorial fishes to aggregate and avoid divers contributed to a high
variability of results.

Fishes noted on more than one occasion at intermediate depths (50 to 60 feet)
were the herbivores Scarus sordidus, Ctenochaetus strigosus, Acanthurus mata, A.
triostegus, A. olivaceus, Zebrasoma flavescens, Naso lituratus, and Stegastes fasciolatus; the
butterfly fishes Chaetodon unimaculatus, C. multicinctus, C. quadrimaculatus, C.
trifasciatus, and Forcipiger flavissimus; the angelfish Centropyge potteri; the goatfish
Parupaneus multifasciatus; the wrasses Thallosoma duperreyi, T. ballieui, and Gomphosus
varius; the snapper Lutjanus kasmira; the filefish Pervagor spilosoma; and the trigger-
fish Rhinecanthus rectangulus.

At the deeper sites fewer fishes were noted. The predominant species were
Ctenochaetus strigosus, Chaetodon unimaculatus, Chaetodon multicinctus, Thallosoma
duperreyi, Parupaneus multifasciatus, and Pervagor spilosoma. At the top of a steep
slope located at approximately 85 feet in depth, large groups of the planktivorous
damselfish Chromis agilis were observed. Several specimens of the two introduced
species of snapper Lutjanus kasmira and grouper Cephalopholis argus were seen in
coral near the edge of the slope. A small school of the large parrotfish Scarus
perspicillatus and a large kahala Seriola dumerilii were also observed near the slope.

In general, there was a distinct lack of all fish fauna that are generally regarded
for commercial or recreational value as “food fish.” In the total of approximately ten
hours underwater, only six individuals of commercially valuable food fish and one
small lobster were observed. The apparent lack of carangids (jacks,ulua),
squirrelfish (menpachi, aweoweo), and large goatfish (kumu) is surprising,

II-8



particularly considering the high coral cover and structural complexity of the reef.
Generally, fish abundance and diversity are positively correlated with substratum
complexity due to the increased shelter to small individuals created by dense three-
dimensional coral structures.

The National Marine Fisheries Service (NMFS) has stated that endangered
humpback whales inhabit Hilo Bay. A typical population in Hilo Bay at any time is
five to six humpbacks. During the mating season (December to May), males “sing”
at mid-depth or near the ocean floor. When calving, the humpbacks are near the
surface and near shore. Whales begin to congregate off the Big Island during
November. The bulk of the population then migrates along the archipelago and is
near Kauai from April to May (NMFS & DLNR, 1984).

Green sea turtles are also an endangered species that may be found in the area.
However, the NMFS reports that the turtles are distributed throughout the

archipelago, with most of the population near the leeward isles (NMFS & DLNR,
1984).

SOURCES OF POLLUTION

Historically, the coastal waters extending from Pepeekeo Point to Leleiwi Point
have served as a sink for natural and man-related pollutants from numerous point
and non-point sources along the coast. Since the turn of the century, these pollutant
sources have included wastewater from sugarcane processing operations, a canec
plant, surface runoff from agricultural lands, raw sewage discharges, periodic
shipboard waste disposal in Hilo Harbor, cesspool overflow and leachate, and the
thermal discharges of Hilo Electric Company into Wailoa River.

Current point source discharges into Hilo Bay are:
* Hilo Electric Company's thermal discharge in Wailoa River (28 mgd).
* Pepeekeo sugar mill's agricultural process waste.

* Kulaimano WWTP discharge of chlorinated secondary effluent (125,000
gpd).

* Papaikou WWTP discharge of chlorinated secondary effluent (56,000 gpd).
* Hilo WWTP discharge of chlorinated primary effluent (4.0 mgd).
For Hilo Bay, the important non-point source of pollutant is groundwater

discharges from cesspools entering the bay through large natural groundwater
influxes south of the Wailuku River.



D. SOCIAL AND ECONOMIC CHARACTERISTICS

ECONOMY

The City of Hilo presently is Hawaii County's only major metropolitan area
and serves as its center of government and trade—two categories that, along with the
service industry, are the largest sources of island employment. Unlike the county as
a whole, which is oriented more toward agriculture, Hilo is strongly oriented
toward transportation, communication, trade, and utilities.

As the center for government, business and transportation, Hilo also became
the major population center and thus, the major population support center on the
island. Consequently, most of the secondary economic activities such as retail and
wholesale trade, education, utilities, finance, insurance, real estate and professional
and personal services also occur in Hilo.

It is anticipated that the Hilo area will continue to be the major urban center of
Hawaii County despite a projected dispersion of some activities to other parts of the
island. More specifically, the future economic emphasis in the Hilo area is directed
toward the areas of governmental services, commercial activities, diversified
industries (goods and services), and tourism.

Governmental Services. As in the past, federal, state and county governmental
agencies will continue to be centralized in the Hilo area.

Commercial. The county's major commercial center is located in the South Hilo
district. The city of Hilo contains a downtown business district, several major
shopping center complexes, and neighborhood commercial facilities. Commercial
activity in Hilo will continue to undergo change.

Industrial. With almost 70% of the county's industrially zoned lands, South
Hilo is the major industrial center on the island. Industrial development in the area
includes manufacturing and processing, wholesaling, and storage and transporta-
tion facilities. Future industrial gains are anticipated to be in the areas of
transportation and utility facilities. Diversified manufacturing activities also are
expected to make significant gains in the Hilo area.

However, in recent years, sugar cane processing operations in the East Hawaii
region have declined and, in the case of Puna Sugar Company, terminated.
Hamakua Sugar Company continues to consolidate its operations while C. Brewer &
Company has replanted much of its land previously in sugar cane cultivation to less
labor intensive macadamia nut orchards.

Tourism. Tourism activity in the Hilo area has declined as the visitor industry
continues to expand in West Hawaii. In 1975, Hilo had a reported inventory of 2,167
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transient accommodation units. By the end of 1984, the inventory declined to 1,313
units, and represented only 18 percent of the island total.

Since Hilo is the center for government, business and services on the island,
Hilo hotels also serve business travelers. A segment of patronage, although not
large at present, would be visitors to special events, including celebrations such as
the Merrie Monarch Festival and athletic events. This patronage derives from both
participants and spectators.

Other Economic Sectors. The University of Hawaii at Hilo, which offers a four-
year undergraduate program, provides potential economic growth opportunities for
Hilo. Within the University system, the Hilo branch is the second largest campus
with an enrollment in 1986 of 3,700 students. It is noted for its cloud physics
research, agricultural research, cooperative extension service, and support for
geothermal research, volcanology and the Mauna Kea observatories for astronomy.

It is hoped by many that geothermal activities in the Puna District will lead to
more energy self-sufficiency for the county as well as pave the way for other

industries requiring large amounts of energy at relatively stable and predictable
prices.

Income. The median family income for the county is $16,975. By comparison,
the median family income for the state is $20,473. Poverty for a non-farming family
of four is defined by federal guidelines as a yearly income lower than $13,400
(Hawaii Office of Economic Opportunity, May 1988).

LAND USE

State and county statutes and ordinances pertaining to land use control, to a
large measure, influence and control the magnitude and direction of population
growth and, indirectly, socio-economic activities. Population and related activities,
in turn, exert a direct impact upon the emission of waste materials into the
environment.

The existing distribution of state land use district dlassifications for the county
is shown in Table ITI-1. Lands classified as urban are subject to county land use
control. Agricultural and rural district land regulations are established by the state
and administered by the county. Conservation lands are under the control of the
Department of Land and Natural Resources.

Table III-2 summarizes the distribution of land uses based on the classifications
used for real property tax assessments.

Table III-3 show the proposed land use district pattern acreage allocation for
the South Hilo District indicated in the 1987 draft revisions to the General Plan.
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TABLE III-1
State Land Use Districts in the County of Hawaii: July 1, 1987

District Acres Percent of Area
Urban 40,928 1.6
Agriculture 1,230,500 47.8
Conservation 1,301.353 50.6
Rural 619 -

From Table 200, The State of Hawaii Data Book, 1987.

TABLE III-2
Acreage of Land Use Classes: July 1, 1987

Use Area (Acres)
Improved residential 12,209
Apartment 1,604
Commercial 1,256
Industrial 6,550
Agricultural 1,196,373
Conservation 1,286,449
Hotel and resort 520
Unimproved residential 15,245

Total acreage 2,520,205

From Table 199, The State of Hawaii Data Book, 1987. Based on land use classifications used for

real property assessment purposes. Data exclude public streets and highways and other areas not in
parcels of record.

TABLE III-3
Proposed Land Use Pattern Acreage, South Hilo District

Use Area (Acres)
Residental 24,045
Commercial 2,405
Industrial 6,259
Resort 293

Total acreage ‘ 33,002

From County of Hawaii Draft General Plan, August 1987.
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The Hawaiian Homes Commission was established to administer the
provisions of the Hawaiian Homes Commission Act of 1920 which provides benefits
to native Hawaiians. The Act sets aside certain lands statewide to be used by
descendants of native Hawaiians. Large acreages of land (3,935 acres) in the eastern
part of Hilo were so designated for homestead (residential) use, agriculture, and
commerce, as dictated by county zoning. Presently, a portion of the Keaukaha area
of Hawaiian Home lands has been developed for single-family residential use.

POPULATION

The draft of the Revised Hawaii County General Plan dated August, 1987 sets
forth population estimates and projected levels of population to be used as a guide
in land use planning. An econometric model was developed and utilized to project
total employment and population. This model assumes moderate tourism growth,
slight decline in sugar employment, continuing growth in diversified agriculture
and modest expansion of new export industries. Table ITI-4 details the population
projected for the Hilo area utilizing Series B, the projection adopted by the County of
Hawaii Planning Department

TABLE III-4
Population Projection - Hilo
Series B
Hilo

Year Projected Population
1986 40,500
1990 43,000
1995 46,000
2000 48,000
2005 50,000
2010 52,000
2015 55,000
2020 57,000
2025 60,000

VHilo area population is based on a 90% proportion of the South Hilo district population:
45,000 (1987 Data Book) x 0.90 = 40,500

HOUSING

The draft of the revised Hawaii County General Plan dated August, 1987,
enumerates three primary policy functions of housing. These are to provide: 1)
physical shelter; 2) a setting, both within the structure and its neighborhood, for the
day-to-day activities of the family members; and 3) the grouping of families within
the larger neighborhood or community.
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Within the city of Hilo, residential subdivisions have occurred primarily within
the Waiakea Homesteads and Waiakea Uka areas. There are approximately 3,227
vacant parcels in these residential sections.

Nevertheless, available and accessible lands for residential use within the city
limits and southeast of Wailuku River are very nearly reaching the limits presently
allowed by the General Plan. Existing areas allowed for alternate urban expansion

in the area between Kaumana and Waiakea will require infrastructure improve-
ments.

Other housing problems continue to revolve around the provision of housing
for low-income and elderly housing needs. According to the 1980 census data,
approximately 43% of the households in the district of Hilo reported incomes of less
than $15,000. These account for 5,440 households in the district.

Table -5 is from the draft of the revised Hawaii County General Plan. It
represents the profile of housing units in the city of Hilo.

RECREATION

The "County of Hawaii Recreation Plan" was prepared in 1974 to serve as a
guide in the county's planning efforts for expansion, acquisition and development of
the recreational program. This plan, however, needs to be revised and updated to
reflect new and updated priorities.

The recreational program of the county is presently targeted toward
diversification of activities. Active team sports for children and adults are
continually being maintained. Recreational programs have been targeted for all
ages with renewed emphasis on promoting activities for women and adolescents.

There is a high participation in swimming, jogging, and outdoor events among
the residents of the Hilo area. However, natural features presently constrain
shoreline recreation in the Hilo area because of the limited acreages of sandy

beaches. There are approximately 60 acres of neighborhood recreational facilities
currently available for public use.

EDUCATION

Public schools in Hilo are under the jurisdiction of the state Department of
Education. The public school system in the South Hilo district is comprised of two
high schools, three intermediate and eight elementary schools. The current school
population of South Hilo is about 9,400 students.
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TABLE IlI-5
Profile of Housing Units—South Hilo

DISTRICT: S. Hilo

PROFILE

Population Households
1980 42,278 13,251
1570 33,915 9,415
Growth 24,66% 40.74%

Existing Inventory - Housing Unils

1985 UNITS: 15,188 SF: 11,505 DUPX: 444 APT: 2,681 OTIIER: 558
1980 UNITS: 14,301 SF: 10,787 DUPX:432 AUT: 2,525 OTHLER: 557
1970 UNITS: 9,585 SF: 7,826 DUPX: 354 AP 907 OTLIER: 498
Qccupancy
1980 Fee 8,031 60.61%
Rental 5,220 39.39%
1970 Fee 6,183 64.05%
Rental 3,471 35.95%
Occupied/Vacant
1580 Occupied 13,251 95.13%
Vacant 678 4.87%
1970 Occupied 2,415 97.52%
Vacant 239 248%
Age of Siructure
1985 05 949 7.94% 1970 0-5 2,180 2258%
6-15 3,183 26.62% 6-15 1,524 1579%
16-30 2,607 2180% 16-30 2,686 27.82%
30- 5217 43.63% 30- 3,264 3381%
Dwelling Units by Tax Map Sections
Totals Secl Sec 2 Sec 3 Sec 4
1970 9,585 540 2,265 1,455 2,169
1980 14,301 926 2,751 1,810 4,151
1985 15,188 o84 2,818 1,890 4,656
Dilf 5,603 444 553 435 2,187
1970-85
Sec s Sec6 Sec7 Sec 8 Sec 9
1970 992 8ag 678 483 123
1980 1,567 1,325 741 903 127
1985 1,669 1,341 758 941 131
Diff 677 461 B0 458 B
1970-85
Parcel Inventory
Tolals Secl Sec? Sec3 Sec 4
1969 14,323 1,354 3,231 1,558 3.323
1985 18,126 1,234 3,011 1,640 5,893
Vacant 4,961 456 553 286 1,932
Sec 5 Sec 6 Sec7 Sec 8 Sec 9
1969 2,267 819 1,032 565 174
1985 2,890 957 1,253 1,005 243
Vacant 1,127 195 226 150 35
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Enrollment at Hilo High School is about 1,480 students. Students from two
intermediate schools in the district transfer to this complex. The Waiakea High
complex has an enrollment of approximately 1,900 students. The facility serves
students from the Waiakea, Keaau and Mountain View intermediate schools.

Private school complexes in the district have a combined total of 780 student
enrollment. St. Joseph High and Elementary complex (including the Hamakua
Branch) accounts for 550 students, from kindergarten through twelfth grade level.

The University of Hawaii at Hilo (UHH), provides alternative higher
educational opportunities within the University of Hawaii system through its
variety of certificate, associate and baccalaureate degree programs. The UHH is the
only public institution of higher education in the County of Hawaii and is the only
institution in the University organization that incorporates a two-year community
college, a four-year university, and a continuing education program.

The University of Hawaii at Hilo complex has an enrollment count of 3,700
students. The main campus encompasses an area of approximately 137 acres. Major
projects include Beaumont Agriculture Research, Geothermal Power Research and
Mauna Kea Observatory.

UTILITIES
Sewerage System. The Hilo sewerage system is described in Chapter II.

Water Supply. The Hilo Water System extends as far as Alae Point to the north,
Panaewa Agricultural Park to the south, 6 miles Keaukaha to the east, and 6 miles
Kaumana and Waiakea to the west. Water consumption in the Hilo area is
approximately 5.3 million gallons per day.

Water for the Hilo area is supplied from both surface and ground water
sources. The county's Department of Water Supply maintains and operates six
water sources to serve the Hilo area. These are the Piihonua Surface Source, Lyman
Spring, Olaa Flume, Waiakea-Uka Spring, Panaewa Well and Piihonua Well, with a
combined normal capacity of 20 million gallons per day.

Electrical Power. The Hawaii Electric Light Company (HELCO), a public
utility which is regulated by the state, furnishes electric power to the Hilo area.
HELCO's power generation system presently has a total firm capacity of 127 MW.
HELCO purchases a total of 26 MW of power from a privately-owned biomass
generator (Hilo Coast Processing Company), and from one geothermal generator
owned by Research Corporation of the University of Hawaii. The balance of 101
MW is produced by steam units, diesel units, a gas turbine, and hydroelectric units
at six power plants owned by HELCO. These power plants are located at Keahole,
North Kona; Waimea, South Kohala; and Waiau Puueo, Waiakea Peninsula, and
Kanoelehua, South Hilo.
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Solid Waste Disposal. The county's Solid Waste Management System provides
for a series of regional landfills supplemented by 20 transfer stations located
throughout the island. The county operates a sanitary landfill in the airport-
industrial area serving the entire eastern section of the island from Honokaa to
Pahala. Since municipal home collection is not currently provided, most residents
haul their own refuse to the landfill. Commercial and resort establishments are
normally serviced by private refuse collection firms.

Recent estimates from the county's Division of Solid Waste Management
indicate that about 5.5 pounds per capita of domestic refuse is generated daily.

TRANSPORTATION

Roads. The County of Hawaii has 1,295 miles of public roads made up of 320
miles of State highways and 975 miles of County roads. The major highway system
on the island is the Hawaii Belt Highway. The city of Hilo is a terminal point for the
island-circling highway. Augmenting this primary highway system is the cross-
island Saddle Road. The Belt highway circles the entire island of Hawaii and links
Hilo with settlements along the Hamakua Coast (northern) and communities to the
Puna area (east). This highway is used by tourists to visit such popular scenic areas
as Akaka Falls (toward the north) and Hawaii Volcanoes National Park (toward the
south).

Harbor Facility. There are two deep water harbors on the island, one at Hilo
and another at Kawaihae. While improvements continue to be made, both harbor
terminals lack adequate docking and support facilities. However, Hilo Harbor will
continue to play a major role in the island's activity due to the established marketing
and distribution centers in Hilo.

Airport. Air terminals which service inter-island transportation are located at
Hilo, Waimea, Upolu and Keahole. The terminal at Hilo formerly accommodated
overseas transportation and operated as the second gateway to the state. This air
terminal, however, currently services only inter-island flights. The fadility is
underutilized while the statewide need for a second gateway, especially for cargo,
still exists. The proximity of Hilo's airport and harbor offer a number of opportuni-
ties for centralized distribution.

III-17



CHAPTER IV

POTENTIAL ENVIRONMENTAL IMPACTS AND
PROPOSED MITIGATION MEASURES

A. INTRODUCTION

The overall impact of the proposed improvements to the Hilo sewerage system
will be beneficial to the human and natural environments. The system has been
formulated to ultimately eliminate the undesirable practice of using cesspools and
septic tanks for sewage disposal and to meet anticipated sewerage needs of the Hilo
service area in accordance with federal and state requirements. The proposed
system will impose less of an impact on the natural environment than the present
method of employing many dispersed disposal facilities. Furthermore, the
proposed system will avoid adverse impacts on the nearshore environment which
has the highest susceptibility because of its limited capacity for dilution.

The new sewage treatment plant will provide secondary treatment to effluent
discharged into Hilo Bay, thereby improving water quality. The old sewage
treatment plant will be removed and replaced with a new pump station. This will
not only eliminate a source of odors but will allow part of the land occupied by the
existing plant to be used for recreational purposes.

Any action that requires construction for improvements involves tradeoffs.
Unavoidable adverse impacts will include temporary, construction-related
inconveniences, such as noise, traffic disruptions, dust, and unpleasant aesthetics, to
the residents and visitors to the Hilo area. Actions will be taken to modify these

impacts as much as possible. There will also be some unavoidable long-term
impacts.

The following discussion identifies and evaluates both the short-term and
long-term impacts that may occur over time as a direct results of the proposed
construction of a new pump station, sewer mains, and secondary treatment plant,
and the measures which will be taken to mitigate these effects.

B. SHORT-TERM IMPACTS

Construction of the treatment plant, pump station, and sewer mains will
involve the excavation of trenches, installation of pipes, backfill operations, and
other activities associated with construction. Accompanying these construction
activities will be noise, dust, and traffic inconveniences as well as other undesirable
aesthetic aspects. While mitigating measures will be employed, these temporary
inconveniences will be unavoidable to some extent. These short-term impacts are as
follows:
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TRAFFIC DISRUPTION

Traffic disruption along roadways will, in some instances, probably restrict
traffic to a single lane pattern, with vehicular speeds reduced accordingly.
Construction vehicular traffic, generated by disposal of excavated material and other
construction-related activities, will be scheduled during off-peak hours and
regulated to minimize interruptions to normal traffic flow.

FUGITIVE DUST

Fugitive dust will be created during construction periods from activities such
as clearing, excavating, and backfilling. These activities could cause minor
disturbances to residents in proximity to the area. Such impacts will be temporary,
with no continuous air quality impairment anticipated. Fugitive dust will be
controlled as much as possible through watering and other measures as appropriate.

NOISE

Noise will be generated by various vehicular and construction equipment used
in the construction activities. The anticipated noise level for construction equipment
will be between 90 to 100 dBA measured at 50 feet. For comparative purposes, the
noise level at the edge of a highway with dense traffic is 70 to 85 dBA, and the noise
level of a jet plane at 1,000 feet is 100 to 105 dBA. Given the location of the site in
proximity to the airport, construction noise levels will be nearly imperceptible.
Noise levels from machinery and motors will be limited to conform with state and
county regulations. Construction hours will be regulated also, to reduce impacts.

STORAGE AREAS

Storage areas for material, equipment, and supplies will be required. The
contractor will be responsible for selecting a site that meets all applicable laws and
regulations. Generally, storage areas present an unpleasant aesthetic appearance.
Landscaping is not normally required because of their temporary nature.

FLORA AND FAUNA SPECIES

The site selected is in an area of low ecological value. There will be no impact
on endangered flora and fauna species.

ARCHAEOLOGICAL AND HISTORIC SITES

There are no archaeological or other historic sites in the project area.



EROSION

Construction activities will have the inevitable result of exposing otherwise
undisturbed soil to erosion by the weathering effects of the wind and rain. These
effects will be minimized through the implementation of proper construction
erosion techniques and are therefore considered short-term. The resultant impacts
of erosion and sedimentation upon coastal water quality and marine organisms is
not anticipated to be a significant problem compared to the 2,600 tons of sediment
which is transported and discharged into Hilo Bay by the Wailuku and Wailoa
Rivers each year.

ECONOMY

The proposed project will create short-term employment and income for
residents of the area, but the extent of this short-term employment demand is not
quantifiable. For the longer term, approximately 7-10 persons will be employed to
operate the treatment facility and related facilities.

C. LONG-TERM IMPACTS

Long-term impacts of the proposed action will be primarily associated with the
operation and maintenance of the proposed facility.

AESTHETICS

The sewage treatment plant and pump station facilities will consist of concrete
buildings and tanks, surrounded by a chain-link fence. Landscaping will be
incorporated in the design to provide some aesthetic appeal. The facility will not be
readily visible because of its location.

NOISE

Noise emanating from the treatment plant and pump station site will be
attributable to process equipment; however, noise levels are not expected to exceed
normal background levels. All noise-generating equipment will be housed within
structures with specially-installed noise abatement features. Air blowers will be
equipped with intake and exhaust mufflers whenever required to reduce noise
levels to conform to applicable codes and regulations.

ODORS AND AIR QUALITY

Objectionable odors have probably been the major detrimental effect of the
existing Hilo treatment plant. The frequent occurrence of this odor problem is due
to the septic nature of the incoming sewage and the long detention times of the
sewage in the open primary treatment units.
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The proposed plant design calls for enclosing the preliminary treatment units
and scrubbing the exhaust gases prior to discharge. The exhaust system requires a
permit from the Department of Health and must meet state air pollution control
requirements. Provisions for adding oxidizing chemicals to the influent flow are
included. Provisions to treat secondary waste flows prior to discharge in the main
flow stream will also mitigate odor problems.

Aside from the temporary effects of construction activities and equipment, it is
not anticipated that the proposed action will significantly affect air quality in the
Hilo district. Incineration, which is often a principal source of air pollutants, is not
included as a unit process of the proposed treatment scheme.

SOLIDS HANDLING

The proposed sludge treatment and disposal schedule calls for anaerobic
digestion, followed by chemical conditioning and mechanical dewatering, with final
disposal into a sanitary landfill. The grit removed from the incoming sewage will
also be disposed of at the sanitary landfill.

The proposed disposal site is the existing municipal landfill located
approximately 2 miles from the proposed site of the new treatment plant. The
disposal site is on land currently zoned for general industrial use. The estimated
life of the site is from 35 to 50 years, according to county personnel.

NATURAL HAZARDS

The proposed plant site is outside both the 100-year flood area and the
estimated inundation limits of a 100-year tsunami. The proposed pump station,
which is within the flood/tsunami area, will be designed for protection against
flooding.

The Hilo area is also subject to earthquakes. All portions of the system will be
designed and constructed to meet earthquake standards. Emergency power systems
will be provided to ensure uninterrupted system operation.

Some concerr has been expressed about the susceptibility of the outfall to
damage from storm waves, earthquakes, and other disasters. Since its construction
in 1964 and 1965, there have been three failures. In 1972 several sections of the
outfall totaling 120 feet in length were found to be broken at a distance of 700 feet
from the shoreline at a depth of 25 feet. Investigations determined that a 12-foot
section of pipe, not used in construction of the outfall and left on the sea floor at the
time of construction, had been driven by wave action to break the pipe. Damage
then progressed as the loose sections moved back and forth breaking more sections
loose. The outfall was repaired at a cost of $187,600.
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types and coverages appear to be nearly identical in the vicinity of the sewage
discharge and at the "control” stations. Further, both benthic organisms and fishes
were found to be as abundant and as diverse near the outfall than elsewhere. This is
probably attributable to the biota utilizing the discharged colloidal materials as a
food source. It has been suggested in the study that marine life in the area is largely
a result of a combination of factors; turbidity, due to wave action and surface runoff,
surge, and possibly fresh groundwater discharge. The scarcity of coral growth of
the Pocillopora meandrina species and the preponderance of Porites or Montipora
suggest that the area is subject to reduced light levels (attributable to turbidity due
to wave action and surface runoff) and possibly reduced salinity levels attributable
to the large groundwater discharge). If reduced salinity is a factor, the outfall
discharge should not be significant, since the magnitude of sewage discharge is on
the order of one-tenth that of the average combined groundwater and surface water
discharge into Puhi Bay. (Overall, Hilo Bay—of which Puhi Bay is a portion—-
receives greater than 600 mgd over 50 percent of the time.)

The field investigations of the outfall revealed higher concentrations of heavy
metals in the sediment in the immediate area of the outfall. It should be noted,
however, that no large amounts of sediment were observed in the area, and samples
taken were from small patches of sand. Further, metal concentrations in the samples
were low when compared to samples measured by the Water Resources Research
Center of the University of Hawaii from many other so-called "pristine” locations
around the state.

With implementation of secondary treatment, plant effluent characteristics can
be expected to improve significantly, with reductions in the standard pollutant
parameters of suspended solids, BOD (oxygen-demanding materials), and
enterococcus indicator bacteria. Anticipated effluent characteristics resulting from
the secondary treatment process are anticipated to meet effluent limitations of the
State water quality standards and National Pollutant Discharge Elimination System
(NPDES) and further improve receiving water quality.

Facilities will be constructed to provide the capability for the secondary treated
effluent to be disinfected with chlorine. Facilities for introduction and mixing of
chlorine will be provided prior to discharge into the gravity main. Dechlorination
facilities, if necessary, will introduce sulfur dioxide into the effluent prior to
discharge into the outfall to eliminate toxic chlorine residuals. Concerns associated
with adverse impacts of the effluent discharge on the microbiological quality of the
receiving waters are addressed in the following section.

RECREATION

Recreational usage in the vicinity of the Hilo outfall extends approximately
from Alealea Point on the west to Leleiwi Point on the east. Included in this area
are the bay front, Coconut Island, Onekahakaha, James Kealoha, and Leleiwi Beach
Parks. Shoreline activities are generally those associated with picnicking. Water
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contact activities at these parks include swimming, diving, surfing and nearshore
fishing.

In general, most water contact activities occur within the nearshore waters,
extending offshore to approximately 1,000 feet and to a depth of about 20 feet. No
limitations on any water contact activity have ever been imposed by the State
Department of Health. Also, neither the State Department of Health nor the
Department of Land and Natural Resources has placed any limitations on the
consumption of fish caught in the vicinity of the outfall diffuser. Data on
concentrations of toxic pollutants in fish or shellfish tissue are not available, but the
levels of these constituents in the effluent are expected to be low and therefore not
be a problem with respect to fish catches.

Review of available data on water quality parameters of the receiving waters of
the existing discharge shows that the quality of the receiving waters is not being
significantly altered by the discharge and that all chemical water quality criteria,
which may be of consequence relative to water contact activities, are being met after
initial dilution of the discharge. Because these criteria, which are embodied in the
State Department of Health Administrative Rules Chapters 54 and 55 (Hawaii
Revised Statutes, Chapter 342), were established to protect the beneficial uses of the
receiving waters, no adverse impacts on recreational activities should result from
the chemical components of the discharge. Impacts on the microbiological quality of
the receiving waters are expected to be minimal due to (1) the inital dilution
obtained through the design of the outfall diffuser; (2) dispersion obtained through
the ocean currents; (3) bacteria and virus die-off in the saline receiving waters; and
(4) substantially reduced concentrations of enteric bacteria and viruses resulting
from secondary treatment.

In the past, primary effluent from the existing Hilo WWTP has normally not
been subjected to disinfection prior to being discharged through the outfall. The
potential for health hazards as indicated by the microbiological quality of the
receiving waters (measured in the past by fecal coliform counts), even under
conditions where the diluted wastewaters are transported toward the various
surfing and recreational sites in the vicinity of the discharge, has been minimal and
recreational activities have not been affected. This conclusion is supported by
available water quality monitoring data and compliance with water quality
standards.

Recent revisions to the state water quality standards and recent findings by
researchers on die-off (inactivation) of microbiological indicator organisms in the
ocean environment, however, reinforces the need to at least have the capability to
disinfect the secondary effluent. Current state water quality standards limit the
level of enterococcus indicator bacteria to 35 cfu/100 ml. The previous applicable
standard based on coliform bacteria as an indicator of fecal coliform has been super-
seded by the new standard. The use of coliform bacteria as an indicator organism
has been criticized due to discrepancdies in the survival time of coliform bacteria in
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the marine environment, and recovery of pathogenic human enteric viruses from the
marine environment in the absence or negligible concentrations of coliform bacteria
(Fujioka, 1981).  Available information indicates the inactivation rate for
enterococcus is approximately one-half that of fecal coliform in the marine
environment. Recent studies have also shown that bacterial inactivation rates in
Hawaiian waters can be reduced by a factor of about thirty in the absence of sunlight
(Fujioka, 1981; Fujioka, et al, 1981).

Upgrading the level of treatment from primary to secondary will undoubtedly
reduce enteric bacteriological concentrations in the discharged effluent substantially.
Based on data presented in Municipal Wastewater Disinfection (EPA, 1986), total
coliform and virus reductions may increase from less than 10 percent removal to
more than 90 percent removal as a result of the upgrade in treatment. The new
enterococcus standard and the taking of early morning samples of receiving water
(to account for reduced inactivation rates during darkness), however, may still
justify more frequent use of disinfection facilities than currently provided. In
general, the disinfection requirements could vary widely, depending on many
variable factors such as effluent quality, level of lateral dispersion, intensity of
onshore currents, etc. Water quality monitoring data will ultimately dictate the
operating requirements of the disinfection facilities.

The projected level of disinfection required under the worst case conditions
(99% removal of enterococcus) can be readily met by the planned chlorination/
dechlorination facilities which will be designed for a wide margin of safety (99.9%
reduction of enterococcus) and have the necessary capacity to meet special operating
conditions such as plant upsets and emergency bypassing of units.

Although there are no standards for viruses, the chlorination facilities will be
capable of providing for partial disinfection of viruses. Due to the relatively low
concentration of viruses in secondary effluent, initial dilution of the effluent from
the outfall alone should reduce the viral concentrations to less than one plaque
forming unit per liter. Since the receiving waters are not utilized as a potable water

source, public health risks associated with enteric viruses can be considered
negligible.

ECONOMIC IMPACTS

Total capital costs for the new facilities are estimated to be $54,000,000. An
annual expenditure of approximately $870,000 (based on a flow of 5.0 mgd) is
anticipated for plant operations, including labor cost. It is estimated that 10 full-time
staff members will be required, augmented by support specialists and supervisory

personnel. This compares to the current O&M cost of $770,000 and employment of 8
staff.



FINANCIAL IMPACTS

Financing for operation, maintenance, and replacement (OM&R) costs is
presently obtained from the county's sewer user charge to those using the sewerage
system. The current user charge is $10 per dwelling unit per month for residential
users and 85 percent of the water bill per month for non-residential users
discharging domestic strength wastewater. Deficits are covered by the county's
general tax funds. To qualify for a 55 percent federal construction grant under
Public Law 92-500, however, the county is currently revising the existing user charge
ordinance to cover OM&R costs of the expanded sewerage and sewage treatment
plant system.

The new user charge rates have not yet been determined, but the total cost for
operation and maintenance of the secondary treatment plant is estimated at
approximately $870,000 per year when flows reach 5.0 mgd.

Financial responsibility for hook-up costs for each individual sewer connection
has not yet been established.

Although many have expressed objections to this direct method of assessment,
the current requirements leave no other alternative. Funds are needed to operate
and maintain the plant and related facilities, and Public Law 92-500 requires user
charges as a condition for obtaining federal construction grants.

In summary, the major long-term impact is the establishment of an effective
wastewater management system that will have beneficial effects on both ground-
water and nearshore waters due to the eventual elimination of cesspool seepage and
effective treatment of effluent in a modern treatment plant. Risks to public health
and welfare attendant with malfunctioning cesspools would be minimized.

D. SECONDARY IMPACTS OF THE PROPOSED ACTION

The degree to which this project will ultimately affect the growth rate and
character of the area is not quantifiable. Development has proceeded even without
municipal facilities in certain areas of the State of Hawaii. Single-family residences
have utilized cesspools, while multi-unit structures (hotels, commercial develop-
ments, apartments) have utilized private treatment facilities.

The direction and character of development of the area are controlled by land
use plans, which in turn, are reviewed periodically for evaluation of past growth
and future irends. Present planning policies indicate that the area will continue to
develop primarily in a residential fashion to support labor needs in the commercial,
tourist, governmental and diversified industries fields. It is expected that public
services will need to be correspondingly expanded to accommodate the projected
growth, and the proposed project is essential to the orderly development of the area.
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Many factors contribute to the degree to which development will actually occur
in the service area. Any significant residential development will depend primarily
upon a market for sale of houses. Where a market is likely to occur will, in turn,
depend upon where there is available land. Commercial and industrial develop-
ment will similarly occur only where a potential for profitmaking exists, and that
depends upon the availability of materials at a reasonable price, transportation, and
labor. Should any of these ingredients not materialize, the potential for
development is decreased, regardless of whether sewage service is available or not.
Adequate sewer and water service serve only to create a climate in which residential
and commercial development will be able to proceed in a planned orderly fashion
and do not serve to provide a stimulus for uncontrolled development.

Most of the major interceptors are already installed to convey flows from
existing residences, hotels, apartments and commercial developments to the existing
municipal sewage treatment plant. Where extensive development has occurred in
the service area, sewage service is intended to be provided to eliminate the use of
private facilities. Undeveloped areas in the upper reaches, beyond the service area,
will not be served in the immediate future and will continue to utilize individual
sewage disposal systems (cesspools). Ultimately, these areas will be served as they
develop in a manner guided by future sewerage planning studies.

E. PROBABLE ADVERSE IMPACTS THAT CANNOT BE AVOIDED

Adverse impacts will be most pronounced during construction. Dust, noise,
and traffic disruption will be the most noticeable irritants. Despite mitigation
measures such as watering to control dust, regulating hours of construction to
minimize noise impact, and scheduling construction traffic during off-peak hours,
there will be some unavoidable adverse impacts. Traffic would be affected
primarily by the trucks and heavy equipment entering and leaving the plant and
pump station sites and along the streets where the mains will be placed. Traffic
guides and scheduling of construction to avoid the early morning and evening
traffic flows will be necessary, especially near commercial and residential develop-
ments.

Besides the construction-related impact, there is always a potential odor
problem associated with the operation of sewage treatment plants. Future facilities
will have special provisions for odor control; the grit chamber and screening
facilities will be covered to prevent emanating odor compounds from escaping into
the atmosphere. However, despite these efforts, there is always a possibility of odor
problems. The best method of addressing the problem is through location of the
facilities away from residential areas.

Backup power generation facilities designed to automatically operate during
instances of power outages should assure that odor problems do not materialize and
that operations will not be significantly interrupted.
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Special provisions also are being made to process the digester supernatant,
which is another source of odor. Another source of odor attributable to digester

operation is leaking gas lines, but strict maintenance procedures will mitigate this
problem.

F. RELATIONSHIP BETWEEN LONG-TERM AND SHORT-TERM USES OF
MAN'S ENVIRONMENT

The practice of implementing individual sewerage systems is a short-term
expedient, but proliferation of these systems can lead to problems in the long term.
Part of the problem is that these systems rely entirely on land disposal facilities
within the populated areas. Malfunctions in the treatment process would have an
immediate impact on the populace in the form of health and nuisance problems or
nearshore water quality impairment.

By contrast, the centralized sewerage system possesses the factors of economy
of scale, reliability of performance and control, and effectiveness absent in the
present individual system. With an ocean outfall already in use malfunctioning
treatment processes would have a negligible effect on the disposal system and hence
on the environment. To take advantage of these factors, the county must construct
suitable facilities now and include provisions for handling future flows. This means
that larger expenditures must be made, but, in the long run, the total cost to society
in terms of tangible and intangible values would be less.

High expenditures required at one time often lead to problems of insufficient
funds as other competing demands for "municipal services are being satisfied. The
result is a delay in construction that, in turn, leaves no alternative but to implement
or maintain a small, individual system to satisfy immediate needs. The end result is
the same as before without the regional system.

The issue of long-term productivity, therefore, reduces itself to financing,
recognizing that those agencies influencing the appropriation of funds must weigh

factors on a broader scale of satisfying the many requests and demands for
municipal funds.

G. IRREVERSIBLE AND IRRETRIEVABLE RESOURCES COMMITTED BY THE
PROPOSED ACTION

There are several irreversible commitments of resources, the most prominent
being land and capital investment in facilities for collection, transmission, treatment,
and disposal of sewage. Additional land area committed to the proposed project
will be required for the treatment plant site.
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Capital investment in facilities for treatment plants is generally staged over
short-term periods to match as closely as practicable the needs arising during those
periods. Because of the large investment required, a commitment to certain facilities
is almost irreversible.

Commitment of manpower and energy to sustain operations, procurement of
supplies, and replacement of defective equipment are required over the long term.
From the public's viewpoint, the commitment to the proposed action means a
commitment to support these costs through user charges as dictated by Public Law
92-500.

In addition to the capital investments, wastewater effluent which will be
disposed of by an ocean outfall system will be an irretrievable resource.

H. SUMMARY OF UNRESOLVED ISSUES

The only unresolved issues are the alignment of the new force main that will
convey wastewater from the pump station to the new treatment plant and the
gravity discharge main to convey the treated effluent to the outfall and
responsibility for hook-up charges. The three alternative routes are described in
Chapter II. The alignment will be decided upon completion of negotiations between
the county and Hawaiian Home Lands. Various methods of financial assistance for
hook-up charges are presently being investigated by the County of Hawaii.
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CHAPTER V

ALTERNATIVES TO THE PROPOSED ACTION

Several alternatives and subalternatives for sewage treatment and disposal
were evaluated for the updated Hilo Wastewater Management Plan. The major
constraints in selecting alternatives are statutory and regulatory. These include the
federal law which requires all municipal point discharges to receive a minimum of
secondary treatment prior to discharge; compliance with state receiving water
quality standards; federal regulations defining secondary treatment; and the state
administrative rules for water poilution control.

The major alternative choices relating to upgrading facilities to meet secondary
treatment standards and their advantages and drawbacks are described in this
chapter. The alternatives are as follows:

A. Upgrade the existing sewage treatment plant at Puhi Bay or build a new
plant at a different location.

Alternative sites for location of a new plant.

Route of sewer mains between new plant and pump station.
Level of treatment to be provided.

Effluent disinfection methods .

Effluent disposal methods.

Solids disposal methods.

A T B T - I o -

No project.

A. UPGRADING THE EXISTING SEWAGE TREATMENT PLANT AT PUHI BAY
VS. BUILDING A NEW PLANT AT A DIFFERENT LOCATION

The alternative to the proposed action of building a new plant is to update the
existing facility to provide secondary treatment. The major problem with this
alternative, as noted in Chapter II, is that the existing plant is within the tsunami
inundation zone. This alternative would require the construction of a berm, which
would be costly and unfavorable from an aesthetic standpoint. Even with tsunami
protection, reliability would not be as certain as a site located inland. In addition,
there is a lack of sufficient space at the existing site for an expanded secondary
facility. Another disadvantage is that untreated sewage would be discharged into

V-1



Hilo Bay during the period of construction. With a new site, the existing facility can
be utilized until such time that the proposed system is functional. Finally, by
relocating the plant, the existing treatment plant site can be converted to additional
coastline park use.

B. ALTERNATIVE LOCATIONS FOR A NEW PLANT

Three alternative sites for the new secondary treatment plant were considered:
the site near the landfill, designated in the 1980 facilities plan; Wainaku Mill; and the
selected site at the east end of runway at Hilo airport.

The site selected in the 1980 Facilities Plan is located south of the airport near
the present county landfill and proposed Hawaiian Home Land development site,
This site offers advantages for sludge disposal, but would involve major
construction impacts in terms of pump station and force main routing. Impacts on
the current landowner, the State of Hawaii, would be minimal.

The old Wainaku Mill site could involve conflicts with its proposed designation
as a historic site. A major drawback is that a new outfall would be required due to
its remote location and distance from the existing outfall. Impacts on current
landowners would be substantial due to the fact that all available lands in this area
are privately owned.

The selected site is located at the east end of the airport on state-owned land.
Features which makes this a desirable site is its relatively remote location, capability
of expansion; compatibility of use with the adjacent Hilo Airport; and its location
outside the tsunami zone. In addition, it is the least costly of the three sites, with
minimal amounts of construction impacts.

C. ALTERNATIVE ROUTES FOR SEWER MAINS

Three routes are presently being pursued for the alignment of the force
main/gravity discharge. The two alignments preferred by the County are along
existing roads and sparsely occupied areas adjacent to the Hilo Airport runway.

One route, shown in Figure II-5, runs in a southeasterly direction up Pua
Avenue, then in a northeast direction to Baker Avenue, midway between
Kalanianaole and Desha Avenues. From this point, the pipelines proceed up Baker
Avenue to the Department of Transportation (DOT) Airports Division property line.

The second route runs southeast along Pua Avenue, then northeast to Bishop
Estate land, midway between Kalanianaole and Desha Avenue. From this point the
pipeline would continue through Bishop Estate land, paralleling Andrew Avenue, to
the DOT Airports Division property line (See Figure II-6).
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These routes are preferred by the county because they will have minimal
impact along Kalanianaole Avenue which is the major ingress/egress roadway to
the Keaukaha area and because of construction cost savings due to the shorter

alignment.

The alternative route, shown in Figure -7, runs northeast along Kalanianaole
Avenue, then in a southeasterly direction up Bishop Estate land, paralleling Andrew
Avenue, to the DOT Airports Division property line.

Route selection is still unresolved.

D. LEVEL AND METHODS OF TREATMENT TO BE PROVIDED

Secondary treatment of sewage is required by federal law unless a waiver
allowing primary treatment is granted by EPA. The only acceptable alternative is
tertiary treatment. Tertiary treatment involves not only secondary treatment but
also simple inorganic ions and complex synthetic organic compounds normally
unaffected by secondary treatment. Concomitant with this high degree of treatment
is the need for extensive, highly complex mechanical and electrical equipment and a
high operational cost. Based on the high cost factor related to tertiary treatment, this
alternative was discounted. Further, the incremental degree of tertiary treatment
over that of secondary is not cost beneficial, especially when applied to effluent
disposal into an open ocean regime.

SECONDARY TREATMENT ALTERNATIVES

There are a number of methods available to achieve secondary treatment levels.
Four methods were evaluated during facilities planning. These methods are:
biotower/solids contactor (B/SC), rotating biological contactor (RBC), activated
sludge (AS), and sequential batch reactor (SBR).

The alternatives were chosen as potential secondary treatment processes and
operations which could meet the discharge requirement.

Each of the alternatives considered has the following processes in common:
screens, grit chamber, primary sedimentation tanks, secondary clarifiers, and
disinfection. Sludge is discussed separately. These processes are described briefly
below. An in-depth discussion of each process is contained in the 1988 Facilities
Plan.

Biotower with Solids Contactor (B/SC). The biotower is an attached growth system
in which effluent from the primary treatment system is applied over a fixed bed
plastic media. Effluent can be recirculated to allow flexibility in the loading rate.
This system and its predecessor, the rock media trickling filter, is one of the most
widely used secondary treatment processes, capable of treating high strength
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organic wastes to meet the secondary treatment requirements most of the time. This
is the recommended alternative.

Rotating Biological Contactor (RBC). The RBC process is an aerobic, fixed-film
biological treatment process consisting of a series of drum-shaped, large-diameter
corrugated plastic media shaft-mounted horizontally. The media is partially
submerged in the wastewater in a contoured tank and provides an attachment for
biological growth.

Although recommended in the 1980 Facilities Plan as the selected process, the
RBC system has not met its full performance expectations. Problems experienced by
this process include lower loading rates per shaft than initially established by the

industry, uneven biological growth on shaft, and problems with the shaft drive
mechanisms.

Activated Sludge with Fine-Bubble Diffusers (AS). The AS process removes organic
material in sewage by a dispersed air-biological process. It consists of an aerated
basin and secondary clarifier. Activated sludge is among the most widely used
secondary treatment processes for municipal and industrial wastewater

Sequencing Batch Reactor (SBR). The SBR is a fill-and-draw process which is
similar to activated sludge operated in a batch mode.

Criteria used in the evaluation of the alternatives include costs, both capital and
annual O&M; the extent of operator attention and control required; precedents, i.e.,
extent of use in other communities and operating experiences; and degree of odors,
nuisance insects, and other environmental impacts.

Costs have been adjusted to reflect prices and wages in Hilo, Hawaii for mid-
1988. Capital costs include a factor for design, construction management,
administration, and contingencies. Annual Q&M costs include labor, materials, and

energy and are converted to total present worth using an interest rate of 8% and an
average lifespan of 20 years.

Costs are only for secondary treatment processes. Processes common to all
alternatives, such as screens, grit chamber, primary sedimentation tanks, and
disinfection, are not included. The costs are reconnaissance level only, accurate for
decision-making but should not be considered precise estimates of actual
construcion or O&M. Capital, O&M, and total present worth costs for each

alternative are summarized in Table V-1. Non-cost factors are shown in Table V-2
through V-4.

The B/SC process is recommended because of its low cost, ability to
consistently meet the secondary treatment standards, and minimal operation and
maintenance requirements. The B/SC system is also able to best take shock loads,
including sharp changes in saline concentrations.
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TABLE V-, comparison of Alternatives

Present Worth Analysis

02N, $/YR Present Worth
Labor & 8x
Capital Materials Energy Total 20 yrs
SECOKDARY TREATMENT
OPTION 1
Biotower 4,076,000 24,600 107,800 132,400 5,376,000
Solids contactor 336,000 13,300 31,500 44,800 776,000
Secondary clarifier 2,835,000 81,400 3,200 84,600 3,666,000
Total 7,247,000 119,300 142,500 261,800 9,818,000
OPTION 2
Rotating Biological Contactor 8,607,000 157,500 10,983,000
sol {ds contactor 776,000
Secondary clarifier 3,664,000
Total 11,442,000 14,649,000
oPTION 3
Activated sludge 4,492,000 5,937,000
Secondary clarifier 2,835,000 3,666,000
Filter 3,155,000 1 213,100 5,247,000
Total 10,482,000 333,200 111,700 444,900 14,850,000
OPTION &
Sequencing batch reactor 4,005,000 111,700 169,200 280,900 6,763,000
Fllter 3,155,000 178,100 35,000 213,100 5,247,000
Total 7,160,000 289,800 204,200 494,000 12,010,000
SLUDGE THICKENING
OPTION 1
Dissolved alr flotation 599,000 24,000 29,000 55,000 1,139,000
OPTION 2
Centrifuge w/polymer addition 515,000 118,700 79,000 197,700 2,456,000
OPTION 3
Belt filter press w/polymer addition 689,000 17,600 2,000 19,600 881,000
3-day staorage tank 212,700 0 0 0 213,000
Total 901, 700| 17,600 2,000 19,600 1,094,000
SLUDGE DEWATERING
OPTION 1
Vacuum filter 816,200 101,500 4,200 105,700 1,854,000
OPTION 2
Centrifuge 663,200 27,300 21,000 48,300 1,137,000
OPTION 3
Belt filter press 688,700 17,600 2,000 19,600 281,000
SLUDGE DIGESTION
OPTION 1
Anaercbic (incl. energy recovery) 2,467,40¢IJ <) ) 83,100 2,467,000 (a)
Credit for enargy €y -3 ) 85,400 o SR
: Total 2,467,400 -2,300 2,447,000
OPTION 2
Aercbic 900,000 9,500 221,000 230,500 3,163,000
Additional sludge disposal 24,700 243,000
Total 900,000 255,200) 3,406,000

V-5




TABLE V-, comparison of Alternatives
Present Worth Analysis

OLH, $/YR FPresent Worth
Labor & ax
Capital Materials Energy Total 20 yrs
DISINFECTION
oPTION 1
pisinfection only (b) 33,581 17,820 320 1a,uol 212,000
Dechlorination 150,500 37,200 1,400 38,600 529,000
Total 184,081 55,020 1,720 568,740 741,000
oPTION 2
Ozonation 2,149,300 9,700 16%,000 178,700 3,904,000
OPTION 3
Uitraviolet Radiation 826,600 {-) (~) 42,800 1,247,000

(a) Total labor, material and energy OfM cost per year is offset by credit for energy recovery.
Therefore, present worth of sludge digestion option 1 is equal to the capital cost only.

(b) Costs of chlorinator and appurtenances for disinfection only. Additional chlorination
facilities required for odor control and process control (see text).



TABLE V-2

Summary of Non-Cost Factors

Secondary Treatment

Operator Attention

Precedents

Environmental Impact

Others

85% removal
consistentally
with ScC.

Able to take shock
loads.

Very little.
Numerous; SC
relatively new.
Potential odor at

peint of discharge
to media.

30/30. Can meet
85% removal with
SC.

Very little.

Introduced in late
1960°'s.

Potential odor at
RBC.

Shafts can be
high maintenance
items.

Highly flexible.
May require
filtration to meet
85% removal.

Extensive

Numerous.

Potential odor at
aerator.

Prone to upsets.

Factors Bio~-tower/Solids Rotating Activated Sludge Sequencing Batch
Contactor Biological Reactor
Contactor
Flexibility Can meet 30/30 or |. Usually can meet can meet 30/30. May require

filtration to meet
30/30 or 85%
removal.

Great flexibility
in operation.

Very little after
start-up.

Few.

High odor
potential when
aerator cycle
begins.

May require
lengthy start-up.
Prone to upsets.




TABLE V-3

Summary of Non-Cost Factors
Sludge Thickening

Factors DAF Centrifuge Belt Filter
Thickened Sludge, Up to 12 %. . 7% . 8%

% solids.

Precedents Numerous. . Numerous for . Numerous for

Environmental Impacts

Others

Potential for odor
Noise from air
COmpressors.

May require pilot
work.

dewatering; limited
for thickening.

Noise.

Needs chemicals.

dewatering; limited
for thickening.

Potential for odor

Needs chemicals.




TABLE V-4

Summary of Non-~Cost Factors
Sludge Dewatering

Factors

Vacuum Filters

Centrifuge

Belt Filter Press

Cake Solids, %

Operator Attention

Precedents

Environmental Impacts

Others

15-20 %

Extensive.

Numerous, but use
Declining

Potential for odor

15-40C %

Little.

Numerous.

Noise and vibrations.

Facilities for major
maintenance/repairs
may not be locally
available.

25-41 %

Little.

Relatively new, but
no sericus problenms
reported.




SOLIDS HANDLING METHODS

Solids generated from the treatment processes require separate treatment
processes: thickening, digestion, and dewatering, before being disposed. Alternative
processes are described and evaluated in the following sections. The criteria for
evaluation are the same as for secondary treatment processes above.

Sludge Thickening. Alternatives methods considered for thickening sludge are
dissolved air flotation (DAFT); centrifuge; gravity thickener (GT); and belt fiiter
thickener (BFT).

Dissolved Air Flotation. The DAFT system removes suspended solids by using
flotation (rising) to decrease their apparent density. Recycled subnatant is
pressurized and saturated with air and then mixed with influent sludge in the
flotation tank. The rising gas bubbles attach themselves to particles and form a
floating sludge blanket which is skimmed off and sent to digestion. The subnatant is
returned to the plant. The DAFT system is highly successful in thickening low

density sludge solids, such as waste activated sludge. It is the recommended
alternative.

Centrifuge. A centrifuge uses centrifugal force to increase the removal rate of
the sludge solids. Sludge is pumped into a rotating bowl, and clear supernatant
continuously overflows through effluent weirs. A rotating conveyor pushes the
thickened sludge out either end, depending on which way the conveyor rotates. The
construction costs for the centrifuge are more than for the DAFT. Also, the O&M
and total annual costs are higher, primarily because of greater power requirements.

Gravity Thickener. The GT uses the difference in specific gravity between the
solids and water for separation. The sludge is fed into the influent end of a circular
tank and allowed to settle. Scraper blades along the bottom of the tank rotate and
move the settled solids to the center of the tank where they are removed. The
supernatant overflows to an effluent trough. The scraper blades also dislodge any
gas bubbles trapped in the settled solids and prevent bridging.

The GT is considered a non-viable alternative at Hilo because of the nature of
the sludge being treated. The sludge at Hilo has been highly variable in
concentration with a tendency to float. Such characteristics counteract the settling
necessary for good gravity thickening operation. In order for gravity thickening to
work, a prohibitively large amount of chemicals would then be needed.

Belt Filter Press Thickening. The BFP uses gravity thickening and filtration
followed by pressure dewatering to squeeze water out of studge that is sandwiched
between two belts. Usually it is necessary to coagulate the sludge to avoid
penetration of the filter belt by sludge; polymer is often used.
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Comparisons of the cost and non-cost factors are shown in Tables V-2 and V-4.
The DAFT process is recommended because of low capital and O&M cost, ability to
thicken sludge to 8%-12%, and because operation requirements are lower than the
other processes. The DAFT does not require constant adjustment with fluctuating
influent concentration, and the local warm weather conditions are conducive to
improvement of the processes efficiency.

Sludge Digestion Methods. Digestion is a process that stabilizes sludge and reduces
its volatile solids content. The sludge is less odorous and putrescible and has fewer
pathogenic organisms. Both anaerobic and aerobic digestion were evaluated in the
1980 Facilities Plan. Although the present worth costs were about the same,
anaerobic digestion was selected, since aerobic digestion had much lower Q&M
costs and anaerobic digesters were used at the existing plant. Energy costs for
aerobic digestion were predicted to inflate higher than other costs, further favoring
the anaerobic alternative. Anaerobically digested sludge is also easier to dewater
than aerobically digested sludge. Furthermore, anaerobic processes generate gas
that can be recovered to heat the digester or produce electricity.

Incineration was also considered but rejected because of high capital and O&M
costs, nearly double those of anaerobic digestion.

These factors have not changed since the completion of the 1980 Facilities Plan
and anaerobic digestion remains the appropriate choice.

Sludge Dewatering Methods. Sludge dewatering methods include vacuum
filtration, centrifuge, and belt filter press (BFP).

Vacuum Filtration. Vacuum filtration dewaters the sludge by sucking the
moisture out of the sludge. A cylindrical drum rotates into a vat of sludge and a
vacuum is applied. The drum rotates out of the vat while still applying the vacuum.
At the top of the drum air is applied to the drum to help remove the cake. Scrapers
may also be used to remove the cake.

Centrifuge. A centrifuge uses centrifugal force to increase the sedimentation
rate of the sludge solids. Its operation is similar to that of the centrifugal thickener.
Just as with thickening, a solid bowl type is used. Sludge is pumped into a rotating
bowl, and clear supernatant continuously overflows effluent weirs at the other end.
A rotating conveyor pushes the thickened sludge cake out one end of the bowl.

Belt Filter Press. The BFP operates the same as the BFP thickener, but includes a
pressure section to squeeze the water out of the sludge which is sandwiched
between two belts. The sludge is fed onto an endless bottom filter belt after which a
top belt is pressed on top, using rollers. The belt rolls in a S-shaped direction to
induce shear forces. The filtrate is returned to the plant influent.
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Construction and O&M costs for the sludge dewatering alternatives are shown
in Table V-1 and non-cost factors in Table V-4. Belt filter presses are recommended
because of their low construction and O&M costs, their ability to produce an

acceptable cake solids concentration, and their ability to handle hard-to-dewater
sludges.

E. EFFLUENT DISINFECTION ALTERNATIVES

Wastewater disinfection is the process of destroying pathogenic
microorganisms in the wastewater by physical or chemical means. In the past,
chlorine has been by far the most widely used disinfectant for wastewater. Other
processes such as ultraviolet radiation, gamma radiation and sonics, and other
chemical agents such as ozone, chlorine dioxide, hypochlorite bromine, and bromine
chloride have also been used with varying degrees of success. The three
disinfection processes which are deemed most applicable to the Hilo facility --

chlorination, ozonation, and ultraviolet radiation — are evaluated in the following
discussion.

Chlorination. The wide use of chlorination in the disinfection of wastewater
results from its effectiveness, well-developed technology, wide availability of
equipment, and relatively low capital and operating costs.

Disinfection with chlorine is a chemical process in which microorganisms are
destroyed as a result of chemical reaction between cells and hypochlorous acid or
other chlorine compounds. Chlorination is also typically used for other purposes in
wastewater treatment. At the Hilo facilities, it will be used for odor control.

Since chlorine has been found to be toxic to corals and other aquatic biota,
dechlorination of the effluent must be provided before discharge through the outfall.
Sulfur dioxide is most commonly used as the dechlorination agent to remove
chlorine residuals because of its proven cost-effectiveness.

Ozonation. Ozonation is a disinfection process that uses ozone as a germicide.
Like chlorine, disinfection with ozone is a chemical process. Since ozone quickly
reverts to oxygen, no toxic residuals remain in the effluent. Other advantages of
ozone include superior efficiency compared to chlorine in viral and elimination of
transportation and handling hazards due to onsite production of the disinfectant.
Major disadvantages of ozone include very high capital costs and the requirement
for intensive maintenance and skilled labor.

Ultraviolet radiation. Ultraviolet (UV) radiation is a physical process which uses
UV radiation to inactivate microorganisms. Although the exact process of UV
radiation is not known, it is believed that the DNA and/or RNA of cells is damaged,
inactivating the microorganisms. Advantages of the UV process include capital and
O&M costs comparable to chlorination/dechlorination, no use or production of toxic
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compounds, effectiveness in inactivating viruses, and relatively simple Q&M re-
quirements. Disadvantages include the need for constant maintenance to prevent

fouling of components and reduced disinfection efficiency with high effluent
suspended solids.

The relative costs of chlorination, ozonation, and ultraviolet radiation based on
a 1976 EPA study on disinfection of wastewater are shown in Table V-5.

TABLE V-5
Comparative Costs of Disinfection
Plant size (mgd) 1 10 100
Capital Cost (thousands $)
Chlorine/S0, 70 220 930
Ozone 190 1,070 6,380
Ultraviolet 70 360 1,780

Disinfection Cost ($ per thousand gallons)

Chlorine/S0O, 0437 0175 .0089
Ozone 0731 0402 0284
Ultraviolet 0419 0270 0227

The chlorination/dechlorination alternative was selected as the recommended
scheme for the following reasons

1. Relatively low capital and O&M costs.
2. Availability of proven technology and equipment.
3. Need for chlorination facilities for odor control.

4. High operational flexibility with respect to dosage control (applicable
during plants upsets or emergency operating conditions).

5. Capability for high disinfection efficiency (particularly applicable if
effluent is used in future for irrigation).

F. EFFLUENT DISPOSAL METHODS

Disposal of effluent was a critical consideration in the overall wastewater

management plan in the 1980 Facilities Plan. Effluent disposal alternatives
considered in 1980 included:

1. Ocean Outfall Disposal {existing method of disposal),
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2. Injection Wells, and
3. Reclamation and Wastewater Reuse.

In the selection of a disposal alternative, consideration was given not only to
financial factors but also to the impact on the environment. Salient features of
several effluent disposal methods were described to point out peculiarities of the
service area that had significant bearing on the systems design. Maintaining the
existing ocean outfall disposal system is recommended in the 1980 Facilities Plan for
the following reasons:

1. Reliability {repairs currently underway on the existing outfall will further
increase reliability of the system),

2.  Effectiveness,
3. Lower operation and maintenance costs,

4. Cost comparison of alternative disposal methods in the 1980 Facilities Plan
indicated outfall to be the least expensive.

A reevaluation of the effluent disposal alternatives was performed to
reevaluate the selected method of effluent disposal in this Facilities Plan
Amendment. The same three alternatives considered in the 1980 Facilities Plan were
again deemed the most viable alternatives by the Citizens Advisory Group. These
alternatives were evaluated for feasibility, cost-effectiveness and environmental
impacts.

Two studies were conducted to assist in the evaluation process. These include:

1. Suitability of Hilo STP Site for Injection Wells, by John F. Mink and Frank L.
Peterson, February 29, 1988. (See Appendix E)

2. Evaluation of Injection Wells for Disposal of Wastewater Effluent at Hilo
Wastewater Treatment Plant, Hilo, Hawaii, by Harding Lawson Associates,
August 30, 1988. (See Appendix F)

OCEAN OUTFALL

This is the present method of effluent disposal from the existing wastewater
treatment plant. Water quality impacts of the present discharge are not discernible
in water quality sampling results (see Chapter V, 1980 Fadilities Plan), and the
impact of the discharge at the existing outfall is not measurably detrimental to the
surrounding biological communities. No illnesses or beach closures have been
attributed to the outfall (personal communication, H. Matsuura, Dept. of Health,
August 16, 1988).
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The 1980 Facilities Plan assumed that the existing outfall would have to be
extended to approximately 70- to 90-foot depth of water, which would involve an
extension of about 2,000 feet. This, however, was contingent upon EPA approval of
the Section 301(h) primary discharge permit. Since receiving water quality data
shows no significant impacts with the existing primary discharges and the proposed
level of treatment will be upgraded to secondary, extension of the outfall may not be
necessary. An ongoing monitoring effort is presently underway to further assess the
existing water conditions in the Hilo Bay area.

Based on the proposed wastewater treatment facility location at the southeast
end of Hilo Airport and maintaining the present method of effluent disposal
through the existing outfall, an estimated capital cost of approximately $7.5 million
with an estimated annual O&M of $24,500 is anticipated (see Table V-6). This
equates to an annual present worth cost of approximately $791,000. This cost
includes approximately 14,200 linear feet of gravity main which will return the
effluent from the plant site to the ocean outfall.

INJECTION WELLS

Two previously cited studies were conducted to assess the suitability of
injection well disposal of wastewater effluent from the proposed wastewater
treatment plant. Recommendations and findings from these two reports were used
to establish a preliminary injection well disposal system from which a system cost
could be developed and compared with the present method of effluent disposal.

Criteria which were considered in the siting of this injection well disposal
system include:

1.  All wells should be sited seaward of the Underground Injection Control
(UIC) line — DOH Administrative Rules (Chapter 23).

2. Adjacent well spacing required to assure no interference between plumes
is approximately 2,200 feet - Harding Lawson study.

3. Recommended number of wells required to accommodate the wastewater

design flow of 3,470 gpm (5 mgd) is five wells (4 wells + 1 well standby) —
Harding Lawson study.

4. A minimum 10,000 feet separation must be maintained between any body
of water which might attract birds, i.e., the effluent storage pond, and any
jet runway airport. The concern is that sewage treatment facilities can
attract birds that pose potential bird strike hazards to aircraft — Federal
Aviation Administration (FAA) regulation.

V-15



TABLE V-6

ESTIMATED COST FOR MAINTAINING
THE EXISTING OUTFALL DISPOSAL SYSTEM

CAPITAL COSTS

Item Description Quantity Unit Unit Price Total
1 Gravity Main 14,200 LF $ 530 $6,541,000
(Cost Savings)
Subtotal Cost: $6,541,000

15% Contingencies:
Estimated Construction Cost (1):
Annual Capital Cost:

[($7,522,200 x 0.1019), i = 8%, n = 20]

O&M COST

Item Description
1 Outfall
2 Efluent line

Annual O&M Cost:

Total Annual Cost:

981,150
7,522,200

766,500

Annual Cost

$ 11,400

___ 13,100

$ 24,500

$ 791,000

(1) poes not include land cost or design, legal, administrative

and overhead costs.
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Anticipated system costs are listed in Table V-7. These costs are based on the
development of an effluent storage pond site located to the southeast of the
proposed plant site and adjacent to the South Hilo/Puna District line. This would
maintain an approximate 10,000-foot separation with the existing or any anticipated
extension of Hilo’s General Lyman Field. Associated costs which are required for
this disposal alternative include a pump station and force main to transport the
effluent from the plant site to the storage pond site, infrastructure piping between
injection wells and an access roadway to the site. No provisions for replacement
wells have been added to this cost due to the exceedingly high injection capacity and

low clogging potential (Mink & Peterson, 1988). Also not included are any land
acquisition costs.

It is estimated that this disposal system would cost approximately $9.5 million
with an estimated annual O&M of $90,000. This equates to an annual present worth
cost of approximately $1.05 million.

LAND TREATMENT

Land treatment is defined as the controlled application of wastewater onto the
land surface to achieve a designed degree of treatment through natural physical,
chemical, and biological processes within the plant-soil-water matrix.

The three most common land treatment processes include overland flow, slow
rate, and rapid infillration. Since the soil horizons are relalively thin and irregular, a
slow rate sprinkler application system to existing vegetation is assumed to be the
most practicable. Slow rate land treatment is the application of wastewater to a
vegetated land surface with the applied wastewater being treated as it flows through
the plant-soil matrix. This method of Jand treatment would maximize any nultrient
uptake by existing plant vegetation.

The land area required for disposing of 5.0 mgd average flow at an application
rate of 3 inches/week (EPA: Innovative and Alternative Technology Manual, MCD-53,
February 1980) is approximately 430 acres.

Anticipated system costs are listed in Table V-8. These costs are based on the
development of an effluent storage pond site similar to the one developed for the
injection well alternative. Sited in the same general vicinity of the South Hilo/Puna
District line, this location will maintain the required separation from Hilo’s General
Lyman Field. Similar associated costs required for this system include a pump
station and force main, infrastructure piping, and an access roadway to the site.
Land acquisition cost is not included.

It is estimated that this disposal system would cost approximately $13.8 million
with an estimated annual O&M of $100,000. This equates to an annual present
worth cost of approximately $1.41 million.

V-17



TABLE V-7

ESTIMATED COST OF A 5.0-mgd
(AVERAGE FLOW) INJECTION WELL DISPOSAL SYSTEM

CAPITAL COSTS

Quantity
6,000

LS

6,000

LS

5,000

Unit Unit Price Total
LF $130/LP $§ 780,000
- - 1,500,000
LF $500/LF 3,000,000
- - 700,000
LF $300/LF 1,500,000
EA $150,000 ea. 750,000
Subtotal Cost: $8,230,000

15% Contingencies:

Estimated Construction Cost (1),

($9,464,500 x 0.1019},

Item Description
1 Access Roadway
2 Pump Station
3 Force Main (from
plant site to
storage pond)
4 Storage Pond
5 Well Piping System
(gravity)
6 Wells
O&M COST
Item Description
1 Pond O&M and Cleaning
2 Wells and Pumps

(including well
back finishing)

Annual Capital Cost:

i=8%, n= 20

Annual O&M Cost:

Total Annual Cost:

1,234,500

9,464,500

964,400

Annual Cost

$ 40,000

50,000

$ 90,000

$1,054.400

(1) poes not include land cost or design, legal, administrative
and overhead costs.
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TABLE v-8

ESTIMATED COST OF A 5.0-MGD
(AVERAGE FLOW) LAND TREATMENT DISPOSAL SYSTEM

CAPITAL COSTS

ITEM DESCRIPTION QUANTITY
1 Access Roadway 7,000
2 Pump Station LS
3 Force Main (from 7,000

Plant Site to
Storage Pond)

4 Storage Pond Ls

5 Land Application 18,000
Piping System

UNIT UNIT COST TOTAL

LF $130/LF $ 910,000
e == $1,500,000
LF $500/LF 3,500,000
- - 700,000
LF $300/LF 5,400,000

Subtotal Cost: 12,010,000

15% Contingencies: 1,801,500

Estimated Construction Cost (1) . 13,811,500

Annual Capital Cost: 1,407,400

($13,811,500 x 0.1019), i = B%, n = 20

O&M COST

ITEM DESCRIPTION

1 Pond 0&M and Cleaning

2 Land maintenance

(1) poes not include land cost or design,
and overhead costs.

ANNUAL COST

$ 40,000

__ 60,000

Annual 0O&M Cost: 100,000

Total Annual Cost: $1,507,400

legal, administrative



EFFLUENT DISPOSAL RECOMMENDATION

An evaluation of these three effluent disposal alternatives identified several
key points which were used in the overall selection process. These points are:

1. Qcean outfall

The existing outfall is a proven method of effluent disposal with no
illnesses or beach closures attributed to the outfall.

This alternative has an annual present worth cost of approximately
$791,000.

2.  Injection well

Because of the very high transmissivities and groundwater flow rates
in the region, the wastewater plume will be restricted over a relatively
narrow distance (about 1,000 feet at the coast) and mixing effects will
be minor; thus essentially a continuous slug of undiluted wastewater
can be expected to discharge into the ponds and along the coast (Mink
& Peterson).

A mathematical model of contaminant transport assuming various
scenarios resulted in nitrogen concentration at Kionakupahu and
Lokoaka Ponds between 1.5 - 6.8 mg/1 (Harding Lawson).

The state water quality standard, Title 11, Chapter 54, for acceptable
total nitrogen levels (geometric mean) for inland water areas, i.e.
anchialine pools, is 0.25 mg/1 (Dept. of Health).

The direction of groundwater flow is assumed to be towards the ponds
because there is evidence of large concentrated groundwater discharge
at the pond (Harding Lawson).

Increased nutrients would probably cause more environmental impact
to the ponds than to coastal water (Harding Lawson).

This alternative has an annual present worth cost of approximately
$1.05 million.

3. Land treatment

Land application presents an environmental hazard because of the
potential for direct exposure of the public to effluent. An area for land
application could be cordoned off, but would not be practical because
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of the required size, including buffer area. High winds could generate
some fugitive aerosols even with the use of slow rate sprinklers.

* This alternative has an annual present worth cost of approximately
$1.51 million.

Injection wells would have the most severe environmental impact of the three
preceding alternatives. Land application impacts are dependent upon the specific
site of application, rate of application, soil type, and vegetation cover. Since no
potential acceptors have been identified, however, hydrologic model studies would
not be very practical at this time. Land application is expected to have a less severe
impact than injection wells. Land application would probably have impacts no
better and probably worse than an ocean outfall discharge because it would impact
the sensitive nearshore environment, which has very low capacity for dilution.

An alternate method of effluent disposal was considered by the State of
Hawaii, Department of Agriculture, in a study entitled Feasibility of Hilo Land
Reclamation Using Reclaimed Soil From Pepeekeo Mill. This study conducted by W.A.
Hirai & Associates, Inc., in March 1982 looked at the feasibility of combining the
effluent from the Hilo sewage treatment plant with the soil slurry from Pepeekeo
Mill and disposing of the effluent by deposition along witht he soil at the Panaewa
land reclamation site. This alternative was discounted for the following reasons:

1. High cost factor - Total capital costs for the project, including the soil
slurry preparation and conveyance system, land reclamation system and
effluent co-disposal option, were estimated to be approximately $24.1
million (1982 dollars).

2. Impact - Co-disposal of effluent with soil slurry would impact the
sensitive nearshore environment due to the nutrients within the effluent
as well as the slurry material.

G. SOLIDS DISPOSAL METHODS

There are two alternatives available for disposal of sludge, incineration or
landfill. Incineration was considered in the 1980 Facilities Plan and rejected because

of high capital and O&M costs. The 1988 Plan continues to recommend disposal by
landfill.

H. NOPROJECT ALTERNATIVE

If there is no project, the existing plant will continue in operation. The county
will not be able to meet EPA and state requirements and will violate the court order
imposed upon it, thus subjecting the county to additional enforcement action and
heavy fines. Grant monies will not be received and spent. Existing odor problems
with the old sewage treatment plant can be expected to continue.
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CHAPTER VI

RELATIONSHIP TO LAND USE PLANS, POLICIES AND CONTROLS

A. STATE

HAWAII STATE PLAN

The proposed action to build a new secondary treatment plant, pump station
and sewer main is consistent with the Hawaii State Plan’s objectives and policies to
improve water quality and provide sewerage facilities to support physical and
economic activities. These objectives and policies are contained in the Hawaii State
Plan Revised adopted by the Hawaii State Legislature in May, 1986.

The Hawaii State Plan objectives for the physical environment include “the
maintenance and pursuit of improved quality in Hawaii’s land, air, and water
resources.” Policies to achieve these objectives include “promote effective measures
to achieve desired quality in Hawaii’s surface, ground, and coastal waters.”

The Hawaii State Plan also includes objectives and policies for solid and liquid
waste disposal systems. The two objectives are:

1. Maintenance of basic public health and sanitation standards relating to
treatment and disposal of solid and liquid wastes.

2. Provision of adequate sewerage facilities for physical and economic

activities that alleviate problems in housing, employment, mobility, and
other areas.

To achieve these objectives, it is the policy of the state to:

1. Encourage the adequate development of sewerage facilities that
complement planned growth.

2. Promote reuse and recycling to reduce solid and liquid wastes and
employ a conservation ethic.

3. Promote research to develop more efficient and economical treatment and
disposal of solid and liquid wastes.

HAWALII COASTAL ZONE MANAGEMENT PROGRAM

The Hawaii Coastal Zone Management Program has established objectives and
policies to protect, preserve, and where possible, restore or enhance the natural and
man-made resources within the coastal zone, which includes the entire island of
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Hawaii except for the Forest Reserve areas. The program reviews federal programs,
licenses, and permits, and state programs receiving federal funding for consistency
with the state program. Consistency review of proposed actions is coordinated by
the Office of State Planning. The proposed project furthers the objective of coastal
zone management to improve water quality.

OTHER STATE PLANS AND PROGRAMS

The proposed action is consistent with the Water Quality Management Plan for
the County of Hawaii (1980), a joint effort of the Hawaii State Department of Health
and the County of Hawaii. This plan sets forth the measures needed to achieve
water quality goals. These include expanding sewerage systems and upgrading
sewage treatment methods, as appropriate for receiving waters.

The proposed project is entirely with lands designated as Urban by the State

Land Use Commission. Urban lands are under the exclusive jurisdiction of the
counties.

B. COUNTY

The Hawaii County General Plan, adopted in 1971, provides policy guidance for
land development and other activities for the County of Hawaii. The plan is
presently in the process of being revised and updated. Policies and courses of action
described below are from the 1987 Draft Plan.

The County General Plan contains several policies supporting protection and
enhancement of water quality, including upgrading sewage treatment systems and
construction of new systems. The plan states that “disposal of raw sewage directly
into waterways and the ocean shall be discontinued as soon as possible.” Specific

courses of action are prescribed for each of the districts in the county. For South
Hilo, these include:

1. Expand the existing sewer collection system to include interceptors and
pump stations.

2. Construct a new treatment plant to eventually provide either advanced
primary or secondary treatment of incoming sewage flows.

The site of the proposed sewage treatment plant is in an area zoned for

industrial use. The plant, pump station, and other appurtenant structures will be
designed and built to conform to all county building codes and standards.
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C.  PERMITS AND APPROVALS

A list of applicable reviews, permits and approvals is shown in Table VI-1.
Clearance from the Federal Aviation Administration has already been received. The
other permits and approvals will be obtained after designs are completed.
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TABLE VI-1

APPLICABLE REVIEWS, PERMITS, AND/OR APPROVALS

AGENCY AND PERMIT

Federal Aviation Agency

Clearance for construction

Department of Health (DOH)

National Pollution Discharge
Eliminadon System (NPDES)
Discharge Permit

Zone of Mixing

Authority to Construct or Modify a
Facility: Permit to Operate

Hawaii Countv Planning Dept.
Special Management Area Permit

Hawaii Dept. of Public W
Grading, Grubbing & Stockpiling

LEGISLATION OR REGULATION

40 Code of Federal Regulations 77

Clean Water Act (33 USC 1251 et seq.)

Hawaii Revised Statutes, Chapter 342

DOH Adminstrative Rules, Title 11,
Chapter 55

Hawaii Revised Statutes, Chapter 342
DOH Adminstradve Rules, Tide 11,
Chapter 54

Clean Air Act (42 USC 1857h-7 et seq.)
Hawaii Revised Statutes, Chapter 34

DOH Adminsgative Rules, Title 11,
Chapters 59 and 60

Hawaii Revised Statutes, Chapter 205A

County of Hawaii Ordinance No. 168

CONCERN

Airport safety

Water quality, public health

Water quality, public health

Odor control performance
(air quality, public health)

Environmental impacts of
construction in coastal zone

Environmental impacts of
earth moving activides



CHAPTER VII

AGENCIES, ORGANIZATIONS AND INDIVIDUALS
CONSULTED DURING PREPARATION OF THE DSEIS

A. COMMENTS AND RESPONSES

The Supplemental Environmental Impact Statement Notice of Preparation
(NOP) for the proposed Hilo Wastewater Treatment and Conveyance Facility was
published in the OEQC Bulletin on June 23, 1988. The thirty-day review period
announced in the OEQC Bulletin ended on July 25, 1988. All comments received
were acknowledged. A total of 16 lelters were received; 10 expressed “no comment”
and therefore did not require a response. The following agencies, organizations, and
individuals received copies of the Environmental Assessment and NOP. Those
identified with an asterisk (*) responded; respondents with substantial comments
are identified by double asterisks (**) and their comments are included in this
section of the draft SEIS.

FEDERAL

Army Corps of Engineers
Department of Agriculture
Soil and Conservation Service
Department of the Interior
* Fish and Wildlife Service
Geological Survey
Environmental Protection Agency

STATE

Department of Agriculture
Department of Accounting and General Services
Department of Business and Economic Development
Department of Defense
Department of Hawaiian Home Lands
** Department of Health
Department of Human Services
Hilo District Health Office, DOH
Department of Land and Natural Resources
* State Historic Preservalion Office, DLNR
** Department of Transportation
Office of Environmental Quality Control

£ X X ¥

La 3
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University of Hawaii
Environmental Center
Water Resources Research Center
Senator Robert N. Herkes
Senator Richard Matsuura
Senator Malama Solomon
Senator Mamoru Yamasaki
Representative Andrew Levin
* Representative Wayne Melcalf
Representative Dwight Takamine
Representative Virginia Isbel

COUNTY OF HAWAII

Office of the Mayor

County Council

Department of Planning

Department of Parks and Recreation

Department of Research and Development
** Department of Water

ORGANIZATIONS AND INDIVIDUALS

American Lung Association
Conservation Council of Hawaii, Hawaii Island Chapter
Hawaii Audubon Society
Hawaii Island Chamber of Commerce
Hawaiian Electric Company
Hilo Chamber of Commerce
Keaukaha Panaewa Communily Association
Kokua Hilo Bay
Leleiwi Community Association
*  Office of Hawaiian Affairs
Panaewa Community Association
Native Hawaiian Associalion
** Sierra Club, Hawaii Chapter, Moku Loa Group

*%

B. PREPARERS OF DSEIS

A list of the persons involved in the preparation of this draft supplemental
environmental impact statement, the firms with which they are associated, and their
areas of expertise and qualifications is presented in Table VII-1. Consultants
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received invaluable assistance from the Citizens Advisory Group who participated
in the preparation of the update of the Facilities Plan. Members of the CAG are:

Robert Cooper, Hawaii Island Chamber of Commerce
Keoloa Kalauli, Keaukaha Panaewa Community Association
Bonnie Twitchel, KIAA

Steve Holmes, Kokua Hilo Bay

Linda Dela Cruz, Native Hawaiian Association

Lillian Kaeha, Panaewa Community Association

John Mannia, Native Hawaiian Association

Ex Officio Members:

Hugh Ono, Department of Public Works

Harold Sugiyama, Department of Public Works
Ronald Ibarra, Office of the Mayor

Fred Gianini, Deputy Corporation Counsel

Keith Kato, Planning Depariment

Merle K. Lai, County Council

Ronald Kokubun, County Council

Dennis Tulang, Department of Health

Donald Pakele, Department of Hawaiian Home Lands
Glenn Taguchi, Department of Land & Natural Resources
Frank Kamahele, Department of Transportation
Francis Sanpei, M&E Pacific, Inc.

Ed Harada, M&E Pacific, Inc.

Jim Lutz, Barrett Consulting Group

Scott Kvandal, Barrett Consulting Group

Donald Okahara, Okahara & Associates
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NAME

Lambert Yamashita, PE
Winona P. Char
M.S. Botanical Sciences

Andrew J. Berger.
Ph.D. Zoology

Margaret L. K. Rosendahl, SOPA
B.A..

John F. Mink

Frank L. Peterson

Jacqueline A. Parnell, AICP
MCP

TABLE VII-1

University of Hawaii

KRP Information
Services

LIST OF EIS PREPARERS
FIRM TITLE
M&E Pacific Project Manager
Char & Associates Botanical Consultant
NA Zoological Consultant
Paul H. Rosendahl, Supervisory
Ph.D, Inc. Archaeologist
Mink & Yuen, Inc. hydrological &
geological consultant

Associate Professor

Environmental Planner

EXPERTISE

engineering

botany

terrestrial
vertebrates
archaeology
geology/
hydrology
geology

technical
writing



United States Department of the [nterior

FISH AND WILDLIFE SERVICE I seeyr etree tui
300 ALA MOANA BOULEVARD ES
® O 80X 3087 Room 5307

HONOLULY, HAWAIL 34030 "

JUL T 1988

Mr. Hugh Y. Ono bl
Chief Bogineer

Department of Public Works

County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96721

Re: Environomantal Assessment and Notice of Preparation for
Supplemental Bnvironmeotal Impact Statement, Hilo Wastewater
Treatmept and Conveyance Facility, Hilo, Hawaii

Dear Mr. Ono:

We have reviewed the June 23, 1988 Enviroomental Assessment for
the referenced project and offer the following comments for your
considerstion.

We understand the proposed sewage transmission main aligoment
from the proposed sewage treatment plant to the existing outfall
at Puhi Bay will avoid Lokoaka snd Kionakapshu fishpopds. It
appears that these wetland hebitats for endangered Hawaiisn
waterbirds will pnot be adversely affected by the construction for
this project. In view of thisa, we have no additional comments to
offer at this time,

We appraciate the opportunity to coament.

Sincerely,

¥illia= R, Erszef

19" Broest Kosaka, Field Supervisor
Office of Bovironmeatal Services
Pacific Islands Office

oas/ M & ¥ Pacific, Tac:

JOHN WAIHEE
QaOvEANDA

SUZANNE 0. PETERSON
CHAIRPIASON. BOAAD OF AGRICULTURE

AOBERT Y. TSUYEMURA
ACTING DEPUTY
TO THE CHAIAPERSON

State of Hawaii
DEPARTMENT OF AGRICULTURE Mailing Address.
1428 So. King Street P 0. Box 22159

Honolulu, Hawaii 96814-2512 Hongluly, Hawaii 96822-015%

July 25, loas

COPY

Mr. Hugh Y. Ono, Chief Engineer
Department of Public Works
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

Dear Mr. Ono:

Subject: Environmental Impact Assessment and Preparation
Notice (EIA & PN)
Hilo Wastewater Treatment and Conveyance
Facilities
TMK: 2-1-13: Por. of 12, 13, 20 and 22
South Hilo, Hawaii
Area: Approx. 15 acres

The Department of Agriculture has reviawed the subject EIA

& PN and has no comments to offer.

cc:

Thank you for the opportunity to comment.

Sincerely,

.7

SUZANNE D. PETERSON
Chairperson, Board of Agriculture

M & E Pacific, Ine,

3 gt
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_[HI ? 0 Im

Department of Public Works
County of Hawaii

25 Aupuni Screet

Hilo, Hawaii 96720

Gentlemen:

Subject: Environmental Assessment and Notice of
Preparation of a Supplemental Enviranmental
Impact Statement for rhe Hilo Wastewater
Treatment and Conveyance Facilities

We have reviewed the subject document and have no
comments to offer.

Very truly yours,

TEUANE TOMINAG
State Public Works Engineer

LO: jk
ceg: M&E Pacifie, Inc.

,;_,./un

J DEPA.RT'VIEVT OF BUSINESS
\ ‘-* / AND ECONOMIC DEVELOPMENT

JOHN WALILEE
GOVERMOA
ROCER A LLYELING
DIRECTOR

BARBARA KIM STANTON
DEFLTY THRECTOR.

e
_\ LD, LI SOLITH KNG IT.. HOnOLULL, HA'W.
A.DDI.B!- Pn.l:!m HONOLLILL, HAWALL %D Tm 1oern KIDFED

Ref. No. P-8529

July 8, 1988

The Honorable Hugh Y. Ono, P.E.

Chief Engineer

Department of Public Works

County of Hawaii
25 Aupumi Street

Hilo, Hawaii 96720

Dear Mr. Ono:

Subject:

Environmental Assessment and Motice of Preparation of a
Supplemental Environmental Impact Statement far the Hilo
Wastewater Treatment and Conveyance Facilities, South
Hilo, Hawaii

¥We have reviewed the subject document and do not have any comments
to offer at this time. Thank you for the opportunity to review this proposal.

Sincerely,

GRiunAL MGNED 5%
NDGEA A, ULVELING

Roger A. Ulveling

(=] ‘AQE Pacific, Inc.

LESLIE & MATSURARA
DEPLTY DIRECTODR
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STATE OF Hiwan
DEPARTMENT OF DEFENSE
QFACE OF THE ADJUTSNT GENERAL STATE QF HAWAII
I3 HAMOHD MEAD ROAD, HONOLULL, HAWAS 96815 4495 Bepartment af Human Services C TR ] ]
HAWAL HOUSING AUTHORMY
P, 3, 832 11T o
MOmOLIALL mawhit $e81T
Engineering Office 06 JuL 1988 88:PLNG/1088 JT

July B, 1988

Cepartment of Public Works
Caunty of Hawail
25 Aupuni Street

Hito, Hawaii 86720 Mr. Hugh Y. Ono

Department of Public Works
County of Hawaiil

25 Aupuni Straet

Hilo, Hawaii 96720

-Dear 5ir:
- Environzental Assessmnr: ;n: Natice of Preparation of a
Supplewental Environmental Impact Statement for the Hilo

Mastewater Treatzent and Conveyance Facilities, Hilo Bistrict,

South Hilo, Hawaii T S —

Thank you far providing us the opportunity to review the subject project. Re: Environmental Assessment and MNotice of Preparation of

a Supplemental Environmental Impact Statement for tha

¥We have no comments to offer at this time regarding this project. Hilo Wastewater Treatment and Conveyance Facilities

Sincerely, We have reviawed tha subject document and have no comments

to offer.

fhorRm
Thank you for the opportunity Lo comment.

= Em: ;
@
PR X LHANT

Acting Executive Directeor

Jerry H. Matsuda

Major, Hawaif Air
Katfonal Guard

Contr & Engr Officer

Enclasure

cc: MEE Pacific, Inc..,

(-3 P‘&E Pacific
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STATE OF HAwaIl
DEPARTMENT OF HEALTH.
® 0. 8O 33
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M0
August 2, [938

MEMORANDUM

To: Mr. Hugh Y. Ono, Chief Engineer
Department of Public Works, County of Hawaii

From: Deputy Director [or Environmental Health
Subject:  Eavironmental Assessment (EA) and Notice of Preparation of a
Supplemental Ent ronmental Impact Statement (SE1S) for the Hilo

Wastewater Treatment and Conveyance Facilities, Hilo District, South
Hilo, Hawaii

Thank you for allowing us to review and comment on the subject EA and SEIS.
We provide the [ollowing comments:

Environmental Permits Branch

The odor controls will require an air permit.
Also, NPDES and Zone of Mixing Permits will be required,

Wastewater Treatment Works Construction Gerants Branch

Comments and review will occur with the Facilities Plan.

BRUCE S. ANDERSON, Ph.D.

-

céz . DHO, Hawaii

=\ DEPARTMENT OF PUBLIC WORKS oo

COUNTY OF HaWAN - 23 AUPUNS STOEET - HALD. HAWAH 95720 - TELEP-ONE (B0 581.3721

September 20, 1988

MR. BRUCE 5. ANDERSON, Ph.D.
DEPARTMENT OF HEALTH

STATE OF HAWAIL

P.O. BOX 3378

HONOLULU, HAWAIT 96301

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
NOTICE OF PREPARATION OF SUPPLEMENTAL EIS

Thank you for your letter of August 2, 1988 concerning che subject Notice of
Preparacion. Your commencs ara appreciacted. Responses Lo your commencs are
provided below in the order they appear in your lectcer.

L; Environmental Permits Branch:

Air, NPDES and Zone of Mixing Peramicts will be processed with che Environmental
Permics Branch.

2. Yastewater Treacment Works Construction Grants Branch:
All commencs and reviews on cthe Facilities Plan Amendmenc will be processed

vich the Wastevater Treatment Yorks Conscruction Grancs 3ranch.

de appraciate the commenc axpressed by your agency.

HUGH ¥.
Chief Engineer



P TTET ]
Gl i OF momam

UBIRT E LARDGRAPF
Ty

AdustuLTunl OF viLOMwant
ot

STATE OF HAWAIL St
L LT )
DEPARTMENT OF LAND AND NATURAL RESOURCES Lo ramiigiord
AEIOUACEY InsQRC fuEnT
P Q. FOX 821 [ S——r—ry
HOMDLULU. MAwAil sd80P SOALETRY And wabyl g
LaieQ Al MMt
SPATE Padas

WATIA Ami) LanD OEvILDMw INT
FILE: B88-592
MK | jom DOC.: 3BB6E

The Honorable Hugh Y. Ono, Chief Engineer
County of Hawaii

Department of Public Works

25 Aupuni Street

Hilo, Bawaii 96720

SUBJECT: Environmental Assessment and Notice of Preparation
of a Supplemental Environmental Impact Statenanc_for
the Hilo Wastewater Treatment and Conveyance Facilities,
South Hilo, Hawaii
TMK: 2~1-12: 9 and 2~-1-13: 1, 4 & 143

Dear Mr. Ono:

Thank you for giving our Department the.opportunity to comment
on this matter. We have reviewed the materials you submitted and

have the following comments.

We note no reference to outdoor recreation. Th. potential
adverse impact on outdoor racreation areas and outdoor recreation
activities, if any, should be addressed in the DEIS.

Thaok you again for your cooperation in this matter. Please
feel free to call me or Jay Lembeck of our Office of Conserva;ion
and Environmental Affairs, at 548-7837, if you have any questions.

Very truly yours,

. PATY, Chairperson
Board of Land and Natural Resources

B
wiLliAM W, FalY. CrARPERION N,
S L e, LG § =

i

in
Tk

DEPARTMENT OF PUBLIC WORKS e

COUNTY OF HAWAMN « 23 AUPUMS STREET - MiLD. MAWAN 36720 - TELEPONE (B0S) 351-8321

Sepcember 20, 1988

MR. WILLIAH W. PATY, CHAIRPERSON
BOARD OF LAND AND NATURAL RESOURCES
STATE OF HAWAII

P. 0. 30X 621

HONOLULU, HAWAIL 96809

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACTLITIES
NOTICE OF PREPARATION OF SUPPLEMENTAL EIS

Thank you for your Letrer of augusc L, 1988 concerning the subject Nocice of
Preparacion. Your comments are appresciated

In response to your comsents concerning che potencial adverse impact on
outdoor racreation areas and activities, the proposed wastewacter treatzenc
planc site, access roadway and pipeline alignaent areas are presently noc
available to the general public for recreational use. It {s the County of
Havail’s intent to cransform che exiscting Hilo wastewacer treatment facilicy
site, except for a pump scacion facilicy and some supporting scructures, to
park use upon the complecion of and srarc up of che new facility, The SEIS
will discuss oucdoor recreacion.

We appreciate tha comments expressed by your agency
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| July 28, 1988
Mr. Hugh Ono, Chief Engineer \
Department of Public Works |
County of Hawaii
25 Aupuni Street
Hilo, Hawaii 96720
Mr. Bugh Y. Ono, Director
Dear Mr. Ono: Department of Public Works
County of Hawaii
SUBJECT: EA £ Supplemental EIS Preparation Notice — Hila 25 Aupuni Street
Wastewater Treatment £ Conveyance Facilities Hilo, Hawaii 96720
Waiakea, K South Hilo, Hawaili
Dear Mr. Ona:
Thank you for the opportunity to comment.
Environmental Assessment and Notice of Preparation of a
Page 111-6 of the document correctly summarizes the historic Supplemental Environmental Impact Statement for the
preservation review process conclusions. We have reviewed the Hilo Wastewater Treatment and Conveyvance PFacilities
archaeological survey report by PHRI. Neo historic sites were
found. Therefare, the project will have "no effect" on By letter of June 22, 1988 {attached), our Airpocts Division
significant historic sites. expressed their concerns to you., Their comments are still valid
P and represent our position on your proposal to develop wastewater
Very trulv vours, treatment facilities for Hilo.
Thank you for this opportunity to provide comments.
éé Very truly yours,
HILLI PATY
Cha irperson an tate @& Leadtzmr—

Historic Pres ation Officer

cc: M E E Pacific Inc. Director of Transportation

*’ Edward ¥. Hirata

Attachment



Should you have any questions on this mattec, please contac:t

ZVer? *ruly youcs,
o

WEX/H IYAHOTO
Alcpocts Adainistratoc

AIR-E
AN 22 1938 88.2013

Mr. dugh . Ono, P.E.
Chief Engineer
Deparctoent of Public Wacks
Councy of Hawall
25 Aupuni Street
Hilo, BHawvail 96720

Dear Hc. Ono:

Subject: filo Wastewater Treatoent Planc Facility
Basepment Request

In reply to your June G, 1988 letzer regarding the subject
nattsc, the Alrports Division has no objections to the basic
concept and siting of the facilities. BSowever, In view of the
nascar plan and nolse conpatibility study now uandervay, a number
of concerns remain unresolved. They are as follows:

p The noise coopatibility study pcelioinarily indicated
that an earth bers construczed along the north boundary
could be affectea by that location of the plpeline.
Location of the pipeline vithin the Hawailan Hopes
subdivision or Ln the area between the runwvay safety
acrea and the proposed berm are alternates that nay be
acceptable,

24 The plpeline cressing within the approach to Runway 26
should, be locatad not only outside of the axtended
runvway safety area but at a distance where the nighest
anticipated cquipnont to coastruct, cepairc, matncain,
or replace the pipeline will not penetrate the apptoach
sucface.

3. ife have assumed that PAA has been consulted on the
location of the plant ictself since it is locaced caac
of the PAA ASR facilicy.
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Mr. Edward Y. Hiraca, Director
Department of Transportacion
Scace of Hawall

September 20, 1988

Page Two

September 20, 1988
We appreciate the cozmencs expressed by your agency.
MR, EDWARD Y. HIRATA, DIRECTOR

DEPARTMENT OF TRANSPORTATION

STATE OF HAWAIL 28 4

869 PUNCHBOWL, STREET

HONOLULU, HAWAII 96813 HUGH Y. 0, 7.E.

Chief Enginsar

SUBJECT: HILO JASTEWATER TREATHENT AND CONVEYANCE FACILITIES
NOTICE OF PREPABATION OF SUPPLEMENTAL EIS

Thank you for your lettar of July 28, 1988 concerning the subject Notice of
Praparacion. Your commencs ars appreciacted. Responses to your comments as
refarenced in your lecrter of June 22, 1988, are provided belew in the order
chey appear in your leccter.

2 Earth berm coordinarion:

As presented in our July 15, 1988, meecing with DOT, airports Division and
FAA. the preferved siting of the transmission pipelines is in the area between
the tunway safety arsa and the proposed barm. The cootdinacion between these
tvo proposed efforcs will be closely monitored boch during the planning and
design scages.

2a Pipaline crossing within che approach to Runway 26:

The pipelins crossing within che approach to Runway 26 will be located cucside
of the proposed extended runway safecy area and at a distance vhere che
highest anticipated equipment to construct. rapair, saintain, or replace the
pipeline will not penstrace the approach plane. Again, coordinacion between
these two proposed efforts will ba closely monitored both during the planning
and dasign scages.

3 FAA cno:dina:ion of plant site locacion:

FAA's Nocice of Proposed Construction (Form 7460-1) has been praocessed by the
Hescern-Pacific Regional OFfice, Air Traffic Division AWP-530 and issued on
Augusc 23, 1988. Also, coordination assting such as the onme held on July 13
at the DOT, Airports Division, will be scheduled on an as needed basis to
resolve any problems.
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Juiy 1, 1988

Hugh ¥. Ono

Chief Engineec

Depactaent of Public Works
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 9672C

Dear Mrc. Ono:

I acknowledge receipt of and thank you for the £15 for
the Hilo Wastewater treatment and conveyance

facilities. 1 have no comments on the project at khis
time, however please be assured that I will forward any

//ecqsi;ns that might arise at a later tiae.
J/ With xarm personal regacds.,

N

7.

HAYNE METCALF

Chairman
Bousa Committee on Judiciarcy

COPY

OEPARTMENT OF WATER SUPPLY » COUNTY OF HAWAI

I3 AUPUNI STREET - HILD Mawall #8730

July 15, 1908

T0: Departsent of Public Horks
FROM: H, William Sewake, Manager
SUSJECT: EHVIRONMENTAL ASSESSMENT
HILD WASTE WATER TREATHMEMT AND CORVEYAMCE FACILITIES
Thank you for giving us the apporiunity to corment on the subject Zaviron-
mental dssessment,

Nater demand figures should be included In the rapnrs.

af stiay el
o _'.t-_'__,,.'_,..;,__. Wl ;p'/

H, ¥il1l{am Sewske
HManager

(%

ce - MAE Pacific, Inc.

- 7/Uabr gringj progress. ..



et e : Hawali Electric Light Company, Inc. - PO Box 1027 - Héo, HI 9672130:

Sepcemoer 20, L9688

MR. H. WILLIAM SEWAKE, MANAGER
DEPARTMENT OF WATER SUPPLY
COUNTY OF MAWALL

25 AUPUNI STREET

HILO, HaWAIl 96720

SUBJECT. HILO WASTEVATER TREATMENT AND CONVEYANCE FACILITIES
NOTICE OF PREPARATION OF SUPPLEMENTAL EIS

Thank you for your lerter of July 15, 1988 concerning the subjecc Notice
of Preparation. Your comments are appreciaced.

in responsa to your comment concerning vater demand for the proposed
wastevater treataenc plant, the anticipated wvacer demand for chis
facilicy is based on the following uses:

Daily Depand:
Sanitary us 40 gpa
Equipment operation
requirsmencs 5 gpam
7

Treatment process
115 gpm (8 hour vork day)

4w - H
Fire protection 750 gpm {1 hour duraticn)
Emergency showvers

and eye washes 20 gpm

770 gpm

{Note:. These wacer demand figures are praliminary in nature and
are subject to change. The Department of Wacer Supply will be
kepc apprised of any changes in chese vacer demand figuraes.)

Wa appreciace the comment expressed by your agency.

HUGH Y. .
Chief Engineer

July 20, 1988

Department of Public Works
County of Hawaii

25 Aupuni St.

Hita, HI 96720
Gentlemen:

Subject: Environmental Assessment
Hilo Wastewater Treatment & Conveyance Facilities

We have reviewed the subject environmental assessment and have no comments
to offer at this time. Thank you for allowing us the opportunity to review
the document.
Very truly yours,
A (e

Clylle H. Nadata, Manager
Engineering Department

CHN:1a

cc:  MAE Pacific, Inc.

An HEI Company
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14. When will the Ice Pond mear Larringtons be cleated up and oven again to the public?
Why was it closed?

15. What {s the past history of the outfall pipa? Has it not leated and been in diszer
for most of the tize it hes Deen uged?

Tha prinary reagon we oppose ocean outfall for futurs use is because of ita poor ra
»ecord gince the day it wes installed.

i@ imow many other cities have found alternatived for disposing of the sewage effl:
other than by means of thelr waierways, Although we realize not all situztions are
gimilar, we balieve it ig imperative to find another nethod for the Hilo syaten.

We would appreciate these guestions answersd fully and in addiiion request a public
hearing he held for a sharing of information by znd for the mublie.

Sincerely,

. Moo

~Jddn Moon, Director/Secratary
Laleiwvi Cozmmily Alssociation
121 Lokoaka Street
Nile, Eawaii 96720



DEPARTMENT QOF PUBLIC WORKS

¢ § COUNTY OF =awas - 23 AUPUN STREET - M0, nawan 36720 - TELEPwCNE {808 5818321

Septembar 20, L1988

LELEIWI COMMUNITY ASSOCIATION
121 LOKOAKA STREET
HILO, HAWAII 96720

ATTENTION: JAN HOON, DIRECTOR/SECRETARY

SUBJECT: HILO WASTEWATER TREATHMENT AND CONVEYANCE FACILITIES
NOTICE OF PREPARATION OF SUPPLEMENTAL EIS

Thank you for your letter of July 21, 1988 concerning the subject Notice
of Preparaction. Your commencs and suggestions are appreciated. All of
the quescions you raised will be addressed in the SEIS. A brief
response to each of your comments is provided belov in the order
presented in your lecter.

L. Ocean outfall disposal

Concinuing to use the existing ocean oucfall for disposal of effluent
was saslected dus to the concern of contaminacing coastal and inland
waters and because it is che most cosc-effective method of disposal ac
this cime. Ocher disposal options, including underground injection and
land applicacion were considered and are discussed in the SEIS.
Ultimately, recycling and reuse of wastewater is the preferred method of
disposal. However, mo potential recipients willing to offer firm
commitments for ucilizing the projected 3.2 MGD effluent discharge have
been Ldentified. The use of the ocean oucfall for effluent disposal
will be continued until such ctime thact the recyling and reuse option
becomes feasible and econcmically viable.

T Pump stacion

A nev pump station will be built at the sice of the existing sewage
creatment plant. The new pump station will be provided with emergency
power generation capability in order to minimize any potential failure
vesulcing from power outages. The criteria ucilized in selecting the
pump station site is generally a function of topography. The new puap
station site needs co be located at the exiscing sewage treacmenc plant
sice as it is the-low poinc of the existing sewer system to vhich
accepcs gravity flow from both west and east cributary areas.

Jan Moon, Director Secrecary
Leleivi Community Association
Sepcember 20, 1988

Page Two

b, Nutrient removal

A relatively small percencage of nutrients are removed in secondary
treatment. GCliven the small volume of the effluent discharge being oixed
victh the large volume of ocean water, there will be little discernible
effect of nutrients on ocean wacrers. .

5. Pump station breakdown

Precautionary measures against accidancal spills are being incorporaced
into the design of cthe pump stacion, including standby power generation,
duplication of pumps, and an alarm warning system. There are no
guarantees thact pumps or other mechanical equipment will not breakdown,
however, mechanical equipment subject to fallure is being duplicated.
Emergency pover backup systems to be uctilized in case of emergencias
will be described in che SEIS.

6. OQutfall failure

There is no guarantea that the outfall pipe will withstand the effects
of a devastating tsunaml{. Repairs to the oucfall are currencly under

way,
i Stocavater runoff

Scormvater runoff in Hilo is not collected in the sever systea, but
chrough a separate sform water collaction system and discharged
untreacted into the ccean at various locations. Therefore, rainstorms
will have no appreciable impact on the wastewater systeas ability to
treat and dispose of the wastewater.

8. Accidental spills

If properly maintained, emergency pover backup systess for the sewage
pump stations and the nev treatment plant should continue to allow
normal operations without spills of raw sewage. Raw sewage froa
cesspools, on the other hand, will contimue to adverssly topact the
environmenc. Tha purpose of the proposed Hilo Wastewater Trasatsenc Plan
and the proposed action ts to decrease the asount of untreated or
minimally treated sewage in the environment.



Jan Moon, Director Secretary
Leleivi Community Assoctacion
Sepcember 20, 1988

Page Three

9. - 11. Disposal alternacives

Alternacive disposal measuras and the various rationales for each,
inelpding coscs and benefits, will be discussed i{n the SEIS.

12. Financing hookups

Various altermacive measures for financing severage syscem hookups is
presencly baing pursued by the County of Hawaili. As these alcernacives
develop, public nocification of the alrernmatives will be made.

13.a. Odors

The exiscting treatment plant will cease operation and a nev pump station
will be constructed on the same sire. As noted in the pravious reaponse
to your commencs 2 and ), pump stacion siting is a function of
topography. Odor control faciliries will be included with the new pump
scation. [ncerim odor mitigation measures such as the addition of
chemical oxidancs and masking agencs are being actempted uncil the
exiscing trsatment planc ceasss operation. Minimizing poctencial odor
impacts vas the primary reason for providing such a large uninhabired
buffer zone around the proposed new treatment plant site. Provisions
for odor control Facilities will also be incorporated into the design of
the new treatoent planc.

13.b. Oucfall

The outfall has suffered some minor srorm damage. Repalrs are already
undervay.

14, Ice Pond

The Ice Pond had been closed by the sctate Department of Health bacause
of high bacteria levels atctribucable to cesspool seepage. Comnecting
some residences mauka (inland) of the pond ro the sewer syscem has
brought aarked decreases in bacterial levels. The Department of Health
continues to keep the Ice Pond closed as a precautionary measure,
however, because high coliform levels still occasionally eccur (personal
communicacion with H. Macsuura, August 16, 1988)., Uncil all residencs
in cthe area are connecrted to the sewer system, exiscing condiclons will
most probably continue.

Jan Moon. Direccor Secrecary
Leleiwi Community Associacion
September 20, 1988

Page Four

L5. Hiscory of the outfall pipe

The outfall pipe has operated properly throughout fts history, excepring
when dassged as a result of major storm events. Repairs have been made
as quickly as possible following the dectection of any such damage. In
no instances has any past damage to the ouctfall posed any threat co che
public. No illnesses or posted beach closures have ever been atcribuced
to the outfall discharge (personal communication with H, Macsuura,
Augusc 16, 1984). The known recorded history of the oucfall from
conscruction to the present will be included in the EIS.

We appreciate the cozments expressed by che Leleiwi Community
Associacion. We are pleased cthat the coemunity has such a scrong
willingness to support a clean environment and the necessary aeans to do

0.

Chief En;inee:.
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STATE OF HAWAI @@! D)
CEMCE OF HAWANAN AFFAIRS

M0G0 RAMOLAN) BLYD.. BUTE 1hee
SOUOLLAY, MAWAN 98840
18081 -4
(L

September 23, 1988

Hugh Y. Ono, Chief Engineer
Departnent of Public Works
County of Hawvall

25 Aupuni Strest

Hilo, Hawall 96720

Dear Mr. Ono:

Sub jece: Supplemental EIS Preparation Notice: Hilo Wastewater Treatment
Plant and Conveyance Facilicles, Hilo, Hawai'i.

Tnaok you for the opportunity to comzent. Please send our office a copy
of the Drafe EIS when it becomes available.

Sincerely,

T Az

Kamaki A. Kanahele, IIL
Adnministrator

cct M & E Pacific, Ine.

e

- - i

. SIERRA CLUB, HAWAI'T CHAPTER

P.0. BOX 11070, HONOLULY, HAWAI' 95828
(808) 946-8494

MALAMA | KA HONUA - CHERISH THE EAATH

21 July 1988

M&E Pacific, Inc.

1001 Bishop St., Pauahi Tower
Suite 500

Honolulv, HI 96313

Dear Sir or Madam:

The Sierra Club Clean Coastal Waters Task Force would like to respond to the
notice of preparation for the supplemental EIS for the Hilo Wastewater Facility

We protest the depiction of this documeant as a supplemental EIS because no
public hearings were hald regarding the 1980 Facilities Managemeant Plan. While
public hearings may not be required under Hawaii Revised Suatutes, it most certainly
is under the Code of Federal Regulations Title 40, Chaptar 5. part 1506 6 rules
governing public participation. This project is both heavily federaliy financed and
federaliy regulated, thersfore, it [alls under the National Environmental Policy Act
and all of it's conditions.

We, also, rejoct the earlier “supplemental” EIS for the outfall extension for the
same reasons. Public hearings were raquested and denied.

Itis only fair that the public have should have the right to e3amine and
challenge all of the documents involved in this very large publically linanced
project which has such large environmental and public health ramifications.

We reject the comments in the notice of preparation oo the ocean outfall that
condilions favoring an outfall as the disposal method haven't changed. Since 1930,
major repairs have had to have been done on the outfall o repair damage Public
health has been repeatedly threatened by the failure of this disposal method. An EIS
should include a thorough risk assessment of alternatives to the oulfall compared
with the future risk of failure if the outfall is perpetuated.

A great deal has been learped in the field of microbiology since the 1980
Facilities Plan. Sierra Club has enclosed several documents which show the fallacy of
using fecal coliform as an indicator organism to determine the impacts of 2n ocean
outfall on public health 20d marine organisms. The EIS should eddress conceras
aver the long-term surviveablity of pathogens, viral and bacterial and the impacts to
public health if the outfall is perpstuatad. The EIS should discuss fully the type of
disinfection to be used. The Sierra Club is concerned that chlorination has sarious
eavironmental impacts if dechlorination doen't follow. A discussion of ozonation and
ultraviolet disinfection should be inciuded.



Page 2, M&E Pacific

A [ull treatment of land-based treatment oplions and water recycling should
be included in the EIS. The plaat site has been moved since the 1980 Facilities Plan
enhancing the land-based disposal option. The EIS should include & dye tesing and
computer models of the hydrology in the plant site area givea 2 aumber of different
land-based disposal scenarios. The EIS should include an economic analysis of
various land-based treatment oplions compared (o the costs of building a return line
from the relocatad plant to the extsung outfall and likely need [or constant rapatrs
o said outfall, repiacement of that outfall during the projected life of the plant due to
tsunami impacts and winter storm stress, and the costs of monitoring the outfall
during iv's lifetime for pollutants. Possible options should include piping the
secondarily treated efflueat to nearby agricultural areas, golf course irrigation, use
2s botler make-up water for the nearby HELCO powerplant. or irrigation of the lush
tropical vegetation in the lands surrounding the plant site or ather adjacent lands.
Hydrological models should be developed for each of these disposal opions. The
models should take into consideration the total acreage to be irrigated, quirieat |
uptake by various plaats to be irrigated, pan evaporation rates. soil uptake of
nutrients, the rate of flow of basal groundwater through the subject areas based on
test wells rather than assumed models, and dilution ratios based on tesied values
using dye tests or similar techaiques rather than assumed models.

An economic analysis should be made of improvements to treatment to
enhance water reuse if land-based options are employed and improved treatment is
found to be necessary before disposal.

An economic anslysis of the ocean recreation industry in the Hilo area should
be made and a discussion of the overall impacts continuing with ocean disposal wvould
have on future growth in that industry. [mpacts to lourism if beaches are posted
closed due 10 ocean outfall faifures should also be discussed. Puhi Bay has great
poteatial for year-round water access for water recreational users if the uss of an
outfall pipe isdiscontinued. Many scuba divers and kayakers would benefit from
close. easy access afforded at Puhi Bay

An economic analysis should be included in the EIS to evaluats the impacts of
waler conservation measures such as greywater recycling, low-volume toilets, and
low-volume showerheads.

A section in the EIS should be devoted to financing options to pay for sawage
hookups for homeowners to mitigate financial impacts to the community and
enhance public acceptance

The EIS should include a discussion of backup generating capacity at the new
plaat

The EIS should include an update of the feasibility of the co-disposal option
discussed in the 1984 report by W.A. Hiral and Associates wherein mud from the Hilo
Coast Processing Plaat couid be piped to the Panaewa area for land recfamation and
co-mingling with the treated sewage effluent. The sugar industry is under
tremeadous pressure [rom the Eavironmental Protecuon Agency o notdump cane
wash mud intwo the ocean. This would help the ailing sugar industey and provide soil
for cover in the landfill operations in Hilo.

Page 3, M&E Pacific

A tsunami impact risk analysis shouid be done for the outfall pipeline and the
various pumping stations in the sewage system.

The EIS should include a discussion of improvements planned Lo the various
pumping stations to handle increased loads and insure that failures don't occur like
the one which dumped a million and a half gallons of raw sewage into Hilo Bay

The Sierra Club Clean Coastal Waters Task Force in Hawaii looks forward to
receiving the draft EIS and responding to it. We hope that efforts are made by the
Counrty of Hawaii and M&E Pacific to meet the requirements of federal as well as state
eavironmental laws relating to this project to avoud litigation that would delay the
project and threaten the loss of millions of dollars of Construction Grant money
Allowing public participation through hearings and a review of all of the documents
wauld avoid ncedless delay Meeung the other NEPA requirements for this EIS would
ensure that public health is protected, the marine environment 1s protected, and the
investment ia taxpayers dollars is protected,

Sincerely.

Lo . b

Stephen A. Holmes
Acung Regional Vice Presideat



DEPARTMENT OF PUBLIC WORKS jmmcn

COUNTY OF mawan - 28 AUPUN STREET . L0 Hawail §5720 . TELEPWONE (BCS! 351-8321

September 20, 1988

MR, STEPHEN A. HOLMES

ACTING -REGIONAL VICE PRESIDENT
SIERRA CLUB, HAWAII CHAPTER
?.0. BOX 11070

HONOLULU, HAWAII 96828

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
NOTICE OF PREPARATION OF SUPPLEMENTAL EIS

Thank you for your latter of July 21, 1988 concerning the subject Nocics of
Preparation. Your cocments and suggestions are appreciated. Responses to
your comments are provided below in the order they appear in your lecter.

L Public hearings and cicizen participation

The environmencal impact sctactement (EIS) prepared in 1980 for the Hilo
Wastewater Managepent Plan and che suppieamencal environmental impact
stacement (SEIS) addressing the outfall excengion alternacive prepared in
1987 are separate decunsnts from the Hilo Wasctewater Management Plan, with
a separace preparation and approval process. The EIS and SEIS wera
prepared in accordance wvith the scate EIS lav and adminiscrative rules
which provide for public participacion chrough a consultation and review
process rather chan through public hearings. None of chese documencs --
the original EIS, the L987 SEIS and che SEIS now being prepared -- are NEPA
documencs. NEPA requirecents are met by che U.S. Environmental Proteczlon
Agency (EPA} in accordance wich {ts own regulacions.

dYich regard to public participation, documencs relacing te both the state
and federal acrions have been, and concinue co be, available for
examinacion and public parcicipation. The County of Hawall has made a
spectal effort to solicite community incerest during the planning
preparation of the SEIS and the Hilo Yastewacter Management Plan Asendment.
At the incepcion of che planning process, a Cltizens Advisory Group vas
formed and has met with the Councy of Hawail and cheir consultancs on a
fraquent basis. Through the news media, the general public has been
inforned and updated as to the progress of the projecc. In accordance with
EPA regulations presulgaced for faciliries planning docusents, a public
hearing will be held on Novembar 1, 1988.

Hr. Stephen A. Holaes
Sterra Club, Hawaii Chaprter
September 20, 1988

Page Two

2 QOcean oucfall

The section of the EIS Administracive rules on supplemantal scacementcs
(Subchapter 10, Seccion L1-200-26) scaces that an EIS concinues to be valid
as long as there is no substanctial change in the proposed accion. Seccion
L11-200-27 staces chac:

Proposing agencies or applicants shall prepare for public review
supplemencal statements whenever the proposed action for which a
stactesent was accepced has been modified £o che extent that new or
different environmencal impaccts are ancticipated. A supplemencal
stacement Ls warranted vhenever the scope of an accion has
substantially increased. vhen tha intensity of environmental impacts
will be increased, when cthe mitigacing measuress originally planned
are not to be implementad, or vhere new circumstances or evidence
have brought to light different or likely increased environmencal
izpacts not previously dealt with.

The SELS is being prepared becsuses of a change in the action, that is. the
design and locatiocn of the proposed treatment planc, pump scation, sewer
mains. and liquids handling system. No changes in the design and locaciom
of the disposal syscem is contemplated. "Different or likely increased
environmental impacts” will be less significant becauses of tha Councy of
Hawaii's commitment to provide secondary trearment to the seffluent before
discharge into che ocean environmenc.

Thera have bean repairs to breaks in che oucfall since 1980. However, we
have found no evidence or data indicacting cthat “public health has been
repeatedly chreatened" as a result of the outfalls condicion. Records of
the Hile Discrice, Departmenc of Health Office do not supporct any
correlacion bactvesn public health and the outfall discharges (persocnal
communication with H. Matsuura, Augusr 16, 1988). Future potencial risk co
public healch will be further diminished by the fmproved levels of
wastewater Creatzenc.

3. Indicator organisams

We concur thac fecal coliform is a poor bacrerial indicacor organism. This
is why EPA regulations and cthe newly revised state wvacer qualiry scandards
(Chapter Ll-54, Departaent of Health (DOH) Adminiscracive Rules) have
substiruced enterococci for fecal coliform as che indicacer organisa for
marine vaters. The EIS will discuss bacterial and viral survivabilicy.

4 Disinfection

The SEIS will discuss disinfection alternarives and cheir associated
fmpacrs.



Mr. Scaphen A. Holopes
Sierra Club, Hawaii{ Chapter
September 20, 1988
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5, Land-based tresatment options and water recycling

Recycling and reuss of rreated wascewaters Ls the preferred disposal
method, At che presenc time, the primary constraint of water reuse Ls
finding a viable use for the treated effluenc within a reasonable distance
of the faciliry. Certainly, opportunities for implementation of this
method are available in che drier parts of the island, However, chere is
litcle demand for Lrrigation wacer in the vicinlcy of the Hilo planc. As
you note, the vegectation surrounding the plant sice is lush and rropical.
Opportunities for water reuse in an area wich an average rainfall of 150
inches are very limited.

Land disposal (without any present reuse) adjacent cao the trsatment planc
site would add approximately $5-8 million to the cost of the project, while
resulting in potencially more acure adverse environmental impacts. Land
disposal sites further in discance from the treatment planc would be aven
more costly. Since the available amount of fedaral comstruction granc
funds are fixed and limited, any additional costs would have to be borne by
county tax payers. HELCO is opposed to the use of treacted sevage effluentc
because of the additional maincenance cost and down time that would be
necessary if savage was used in lieu of clean vater (personal compunicacion
wich G. Nagata, Augusc 23, 1988). Economic analyses of disposal options,
including land disposal, will be discussed in cthe EIS.

Hydrologic models of the land disposal options will be included in che EIS.
Further refinements, including the collection and use of new field data
will be performed if warranted by the feasibility of the respective
options.

8. Puhi Bay and impacts on tourism

The practice of disposing treaced wastewarer via ocean outfall has naver
precluded the use of Puhi Bay for recrearional purposes. To our knowledge,
there have been no posted beach closures attribucable to the operacion of
the outfall (personal communication wich H. Macsuura, Augusc 16, 1988).

T. Wacer conservation measures

Reduction of water usaga by water-saving devices is mgore relevant to future
vater development plans of the Departaent of Warer Supply which may have an
impact on future quancity of waste flows, Upgrading of treatment systems,
howevar, sust be done regardless of che guanticy of flows presencly in or
ancicipated for che systea.

Hr. Scephen A. Holmes
Sierra Club, Hawaii Chapter
September 20, 1988

Page Four

8. Financing options
Various altermative options for financing sewerage system hockups is

presencly being pursued by the County of Hawaii. As thesa alternatives
develop, public norificariom of the alternactives will be made.

9. Backup generating capacicy

A backup powar generacion capacity is planned for the newv pump station and
treatxzent plant. The proposed facilities will be discussed in the SEIS.

10. Co-dispaosal options

The SEIS will discuss the co-dlsposal option proposed in the 1986 W A,
Hiral & Associates reporct.

11, Tsunapi Lmpacts

The damage co the cucfall, pump stacion, and octher scructures within che
tsunami [nundacion zone that would likely be caused by a tsunami will be
discussed in che SEIS.

12, Increased loads

The capacicies of all parts of the proposed sewsrage treaczenc systea and
their capabilicies of handling lncreasad loads will be addressed in the
SEIS.

Ve appreciace the concerns exprassed by the Sierra Club Clean Coastal
Waters Task Force and welcome your concinued support in achieving our
common goal of improvements in the quality of Hilo’'s marine environment

=N
HUGH ¥ OoNO, P.E.

Chief Engineer

cec; BCG
HEPAC (Honolulu)



CHAPTER VIII

COMMENTS ON AND RESPONSES TO THE DRAFT
SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

The following agencies and organizations reveiwed the Draft Supplemental
Environmental Impact Statement and provided a written response. Respondents
who made substantive comments concerning the proposed action received written
responses to their concerns; they are identified by an asterisk (*). All of the letters
received, together with the responses to all substantive questions, are included in
this section of the Final Supplemental Environmental Impact Statement.

FEDERAL
* Department of the Army
Department of the Navy
Department of Agricuiture

Soil and Conservation Service
Department of the Interior

Geological Survey
Environmental Protection Agency

STATE

Department of Agriculture

Department of Accounting and General Services

Energy Division, Department of Business and Economic Development
Department of Hawaiian Home Lands

Department of Health

Department of Land and Natural Resource

Environmental Center, University of Hawaii

Hawaii Housing Authority

Office of State Planning

Housing Finance and Development Corporation

x % % 2

ORGANIZATIONS AND INDIVIDUALS

Hawaii Island Chamber of Commerce

*  Office of Hawaiian Affairs

VIII-1



DEPARTMENT OF THE ARMY . =

U. S. ARMY ENGINEER DISTRICT, HONOLULU
BULDING T30
FT SHAFTER, MAWAR PEISH- 5400

November 16, 1988

AgFLY TO
ATTENTION OF

Planning Branch

Mr. Hugh Y. Ono, P.E.
Chief Engineec

Department of Public Works
25 Aupuni Street

Hilo, Hawaii 96728

Dear Mr. Ono:

Thank you for the opportunity to teview the Draft
Supplemental Environmental Impact Statement for Hilo
Wastewater Treatment Facilities, Hilo Distriet, South
Hilo, Hawaii. The following comments arce offered:

a, The proposed project does not involve work in
waters of the United States or adjacent wetlands. A
Department of the Army permit is not required.

b, The discussion of flood hazards on page Iv-4 is
accurate.

Sincerely,

%mw (f M-ﬁu‘h——-\

isuk Cheung -ﬂr’
Chief, Engineering Division

Copy furnished:

Ar. Labert Yamashita
M & B pacifie, Inc.
Engineers and Architects
1601 Bishop Street
gonolulu, Bawaii 96813

BERMARD K. Ai
»

:3 DEPARTMENT OF PUBLIC WORKS

> § COUNTY OF HAWAN - 29 AUPUM STREET : HiL0L HAWAN 36720 - TELEP=ONE 18081 381-2321

February 7, 1989

MR. KISUK CHEUNG, CHIEF, ENGINEERING DIVISION
5. ARMY ENGINEER DISTRICT, HONOLULU
DEPARTMENT CF THE ARMY

BUILDING 230

FT. SHAFTER, HAWAILI 96858-5440

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
DRAFT SUPPLEMENTAL EIS

Thank you for your letter dated November £6, 1988 concerning the subject Draft
Suppiemental Env:_mnmenul Impact Statement. Your comments concerning the Department
of the Army permit and the flood hazards are consistent with the Supplemental EIS.

We appreciate the comments expressed by your agency.

Chief Engineer



DEPARTMENT OF THE NAVY

co DER
n.wAl.aAa‘:.:A:..:nl.HM|ol UNITED STATES SOIL P. 0, BOX 50004
DEPARTHENT OF CONSERVATION HOHOLULU, HAWAILL

BOX 110
PEARL HARBOR. HAWAIl 36460-5020 M RERLY NEFER TO AGRICILTURE SERVICE 96850

Hovember 15, 1988

5090 {728
Ser 0!.!2/2;99 Hz. Hugh Y. Ono, P.E.
13 Oct 1988 Chief Bogineer
Dapartmant of Public Warks

Hugh Y. Ona, P.E.

Chief Engineer

Oepartment of Public Works
25 Aupuni Street

Hilo, Hawaii 96720

25 Aupuni\Street
Hilo, Hawalil 96720

Dear Hugh: =

Subject: Draft Supplementzl Envircasental Impact Statemeat (DSELS) =

Dear Mr. Ono:
Hilo Yascewater Managsmeanc Plan System, Hilo, Hawall

The Oraft Supplemental Environmental Impact Statement for the Hilo

BSRTIND IRTRKNIADY LY 03Xl ie

We have no commeacs to offer at this time; how
Wastewater Management Plan System has been reviewed and we have no comments to opportunity to raview the fimsl EIS. ever, we would appreciace the

offer. Since we have no further use for the EIS, ¥t is being returned to the Stacerely,

0ffice of Environmental Quality Control.

Thank you for the opportunity to review the draft.

Sincerely, RICHARD N. DOHC.
State Conservationist

(-1
. ~N Ul Lambert Yamashita, M & E Pacific, Incg,, Engineers apnd Acchit=cts
1001 Bishop Street, Honoluly, HI 96813

a:nrant Bzse Ciwl Engneer
: 24 taraenon of
- 1~¢ Timmander

Copy ta:
Lambert Yamashita e,

M & E Pacific, Inc.
Englneers and Architects
1001 Bishop Street
Honolulu, HI 96813

Office of Environmental Quality ¢ontrol {w/encl)



T, gy | - o A
RECEVEDIEY ) [ o

United States Department of the Interior

GEOLOGICAL SURVEY

UATER RESQURCES DIVISION
677 Ala Hoana Blvd,
Suite 415
Honolulu, Hawalil 96813

NHovenber l4, 1948

Mr. Hugh Y. Ono, P.E.
Chief Englnaer

Departmant of Public Works
25 Aupuni Street

Hilo, Hawall 96720

Dear Mr. Ono:
Subjecc: Hile Wascewater Managementc Plan Syscem
Tha staff of the Hawail District Office of the U.5. Geological Survey, Watar
Resources Division, has reviewved che subject reporc, buc has no comments to
make at this time.
Thank you for allowing us to review thes subject raporc.
Sincerely,
S ot Bl

William Heyer J
District Ghief

\_l;e‘./ Lanmbart Yamashita, M&E Pacific, Inc., Honolulu, Hawall

November 22, 1988

Mr. Hugh Y. Ono, P.E.
Chief Engineer

Department of Public Works
25 Aupuni Street

Hilo, Hawaii 96720

Dear Mr. Ono:

Enclosed please find EPA Region 9 comments on the
October 1988 Draft Supplemental Environmental Impact Statement
for the Hilo Wastewater Treatment and Conveyance Facilities.
Should you have any questions do not hesitate to call me or

Jose T. Caratini of my staff at (415)974-8303.

Sincerely,

L. Keith Silva, Chief
AZ/HI/NV Liaison and
Audit Resolution Section
Enclosure

cc: Lambert Yamashita, M & E Pacific Inc.
Dennis Tulang, Chief, WIW Construction Grants Branch



EPA Region 9 Comments
on the
October 1988 Draft Supplemental Environmental Impact Statement
* for the
Hilo Wastewater Treatment and Conveyance Facilities.

COMPLETE WASTE TRERTMENT SYSTEM: 40 CFR 35.2005(bj{12)
PHASE AND SEGMENTED TREATMENT WORKS: 40 CFR 35.21048

A complete waste treatment system includes: (i) the
trangport of wastewater from individual homes to the treatment
facility; (2) the treatment of wastewater to remove pollutants;
and {3) the disposal or reuse of the treated wastewater. The
proposed Hilo Wastewater Treatment Facility (WWTF) separates the
treatment system, the interceptors and sewer lines into segmented
projects. Therefore, each grant for the Hilo WWTF will include a
schedule for completion of the remaining segments of the project
described in the facilities plan.

UNRESOLVED ISSUES: (Page IV-12)

alignment: A delay in the construction of the force main and
gravity line may delay the initiation of operation of the
WWTF. The alignment of the new wastewater treatment inflow
force main and the effluent gravity line must be determined
prior to grant award.

~ ; A hook-up delay may delay
the initiation of operation of the WWIF. The responsible
agent for the hook=-up charge should be determined prior to
grant award.

INFILTRATION/INFLOW: 40 CFR 35.2120

The existing Hilo WWTF receives 1.3 MGD of infiltration.
The County should follow the provisions in 40 CFR 35,2120 when
designing the new Hilo WWTF. The maximum allowable flow per
capita per day during high groundwater is 120 gallons.

RESERVE CAPACITY: 40 CFR 35.2123

A detailed breakdown of population and flows is needed so
EPA can determine the eligible capacity and the sewer systems to
he included in the grant conscruction schedule. The 13.0 MGD
design peak flow should be documented. Table II-4 should include
the present and future populations of the proposed sewver collec-
tion systems. We also have the following two questions on Table

II-4:
1. What year flows are included in the Table II-4?

2y Does Table II-4 includes the existing 2.59 MGD flows?

BERNARD K. A»

DEPARTMENT OF PUBLIC WORKS

HUGH ¥

MUCE G weC
Oty Shess brge

COUNTY OF HAWEH « 73 AUPUN STREET - miLD. HAWAN 96720 - TELEPHONE (BCS) 581-3321

February 7, 1989

MR. L. KEITH SILYA, CHIEF

LIAISON AND AUDIT RESOLUTION SECTION
REGION 9

US. ENVIRONMENTAL PROTECTION AGENCY
215 FREMONT STREET

SAN FRANCISCO, CA. 94105

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
DRAFT SUPPLEMENTAL EIiS, HILO HAWAN

Thank you for your letter dated November 22, 1988 concerning the subject Draft
Supplemental Eavironmental Impact Statement. Your comments are appreciated, Response
to your comments are provided bejow,

Unresolved Issye: Alienment

The routing of the force main and gravity Lines is still an unresolved issue, however, close
coordination between the County and Department of Hawatian Home Land (DHHL) will
resolve this issue prior to grant award.

Unresolved [ssue: Responsibility for Hook-yp Charges

The Counrty is presently investigating various alternatives for assisrance for hook-up.
Infiltration/Inflow

The County, in its effort to initiate a sewer rehabilitation program to reduce excessive
infiltration, has contracted a private consulting finm to conduct an in-depth assessmant of
the Hilo area collection system. This rehabilitation program will consist of additional daca
collection such as flow monitaring and TV inspection as well as the development of a
recommended program for grouting, replacement, improvements and repairs (o the system.

Reserve Capacity
A dewailed breakdown of population and flows, present and future, to determine the eligible
capacity and the sewer systems to be inciuded in the grant construction schedule was

provided in Chapters V1 and VII of the Hilo District Facilities Plan Amendment. (See
attached excerpt of these chapters.)



MR. L. KEITH SILVA, CHIEF

115, Enviconmental Protection Agency
February 7, 1989
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Response to guestions:
1. Table (-4 is the general implementation and funding priority list for atl of
Hilo's wastewater improvement works. The sizing of the proposed
wastewater trextment facility, however, is based on the existing needs as of
the October 1, 1990 cut-off date for reserve capacity.
2, Yes, Tabie [I-4 daes account for the existing (ows.

We appreciate the comments expressed by your agency.

e

HUGH Y/6Nb. F.E.
Chiel Engineer

YUKIO RITACAWA
CHAAPERSON, BOARD OF AGRICULTURE

SUZANNE D. PETERSON
DEPUTY T3 THE CHAIAPMERSION

JOMM WAIHEE
QOVEANDA

State of Hawaid
DEPARTMENT OF AGARICULTURE
1428 S5o. King Strest
Honaluly, Hawsil 96814-2812

Hovember 11, 1588

Mr. Hugh Y. Ono, Chief Engineer
Department of Public Works
County of Hawaii

25 Aupuni Straetc

Hilo, Hawali 96720

Dear Mr. Ono:

Subject: Draft Supplemental Environmental Impact Statement
Hilo Wastawater Treatment And Conveyance
Facilities
THK: 2-1-12: 0%
2-1=13: 02, 04, & 143
South Hilo, Hawail
Approximately 15 acreas

The Pepartment of Agriculture has reviewed the subjact
document and has no comments to offer.

Thank you for the opportunity te comment.

Singerely,

Chairperson, Board of Agriculture

cc: OEQC
/Mr. Lambert Yamashita,
M&E Pacific, Inc.
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OCT | 4 1988

Mr. Hugh Y. Ono

Chief Engineer

Department of Public Works
County of Hawaii

25 Aupuni Screet

Hilo, Hawaii 96720

Dear Mr. Ono:

Subject: Hileo Wastewater Management Plan System
Drafr Environmental Impact Scatement

We have reviewed the subjeecr document and have no
comments to offer,

Very cruly yours,

TEUANE TOMINAGA 5

State Public Works Engineer

{jne
ee: Mr. Lambert Yamashica, MEE Pacific

SEQI

(P)1913.8

e
DEPARTMENT OF BUSINESS R
7§ AND ECONGCMIC DEVELOPMENT U et

Hugh Y. Gno, P
Chief Engineer
Degartment of
25 Aupuni Stre
Hilo, Hawaii
Dear Mr. Ono:

Subject:

Thank you
comments to of

MHK /hk
cc:  Lambert Y

ST E 1, = - &

October 28, 1988

+Ex
Public Horks

at
96720

Oraft Environmental Impact Statement for the Hilo Wastewater
Management Plan System

for the opportunity to review the Draft EIS. We have no
fer at this time.

Sincerely,

MAURICE H. K";YA

Energy Program Acministrator

amashita



JOHN WAIHEE
ITATT OF IIAWAN

T - .=

ILIMA A. PIIANALA
CHATRMAN
WAWAILARN PN FS COMMESIN
. STATE OF HAWAII
DEPARTMENT OF IIAWAIAN HUME LANDS
P 090X 4T3

. HAWALL phsny

HOMNULY
November 18, 1983

Mr. llugh One

Chief Engineer

Department of Public Works
County of Hawall

25 Aupunl Street

Hilo, Hawail 96720

Dear Mr. Ono:

Thank you for sending us a copy of the Draft Supplemental
v W g,
Facilizies daced October 1988,

v

The Deparctment of Hawallian Home Lands (DHHL) supports the county's
efforts to relocate Hilo's wastewacer treatment plant. For years, the prasent
plant has been the source of numerous complaints from our lessees in Keaukaha.
The relocation of the plant will alleviate this problem.

The one area of concern about the project is the routing of the force
main and gravity discharge main. The draft indicatea three alternatives, At
its meeting on July 26, 1988, the fawailan Homes Commlssion (HHC) adopted a
mocion vhich supported this project but did not agree to the routing of the
project mains through the Keauksha residential area. While alternative three
for routing the malns fully complies with the HHC's resolution, alternatives
one and two do not. Alternactive two might be acceprable to the HHC, hovevar,
because it could asaist in providing access to newly awvarded lots. Based on
the HHC's action, alternative one s not accepcable at this time. Further
discussions are needed on thia izsue. The minuces of the meering are attached
for your review.

If you need any additional Informatlon or we can be of further
assistance, please do not hesitate to contact me.

Sincerely,

T A

Ilima A. Pilanala, Chalrman
Hawallan Homes Commission

LAP:US:eh
Attachment

cc: Lamberc Yamashita, M & E Paciflic, Inc.

NINUTES OF July I&, 1988, Aeeting held In llllo, Nawall
LTEN D=1
SUBJECT: Autherlzatlon for the Chalrmen to Communicace vith llavall County

Its Suppert for Current Pleaning Effores Being Undertaken to
felocats the Mils Wastevacer Trestment Plant

- [ FEFLFRE

it

IOTAL

Action Approved LI S ) Deferred
Denled o L e Tabled

RLICUSIION

Mr. Augh Ono of the Hilo Depertment of Water vas present ta ansJer any
questions that the Commlsslon or putlic may have had,

Lengthy discusslon vas had on the elaciflcacion of Informacion thac
was provided victhin the agenda. Hr. One sddltionslly detsiled tha
court-ordered deadiines that the County feces; fallufe to »eec the
deadlines will result la s $1,000/day penslty. The County plany to begin
wvork on the plsat by this time next year; the deslan sust thecefore S
complete by March of Aprli, constructlon must begin by Auguse 1990, the
project 13 te be completed by September 1992, and & six-month perlod viil
e alloved for the plsat to be operating at the secandacy, mlnimum level of
treatment, vith the (inal tesc ln Narch 1993,

The communjity volced 1ty many concecns agalnse the plant st the
previsus evening’s Community Meeting vith the Commlzsion: thire vas s
gquesclen, therefere, a3 to the excent of the comsunicy's Input on the
project. Mr. Ono reported that status meecings verr held with the
communlty] addictionslly, there vece several sesbers (tom the tosmunicy, &3
well as & representative from the Uepartsent of Hfaveilan llome Landz, on the
tuelve-aenber Cltizens' Advisary Committee. The County's request is t3 n=
the lines theough Havallan home lenda: & resultant benefit will be
conseruction and lepravesents af rosds ln the aces. Upon completion af the
project, plans are o remove the present planc and grags the ares, passibly
alloving for s pacrk since therw ace restrooms exiscent on the fite:
additionally, there vill Be » nev pumping statien.

Commlssloner Robectaon asked of the posslbilicy of a ene-line versus &
tvo-line system. Mr. Ono replled that o two-line system (2 necessary
because thare i3 no srea lsrge enough to sccomsodate the use of the
#ffluent resultent (fom a one-line syscem; the outfall vould sccomsodate an
sces a8 large 43 flve ta seven goll coursas. [n response te the Chalr, Mr,
Ono repotted that routing the Llpes fugther easc, tovsrda the Puu Palll
directien, vould ewst sn edditlonal $200,000 ta $700,000; reutling the lines



MINUTES ar July 26, L9648, Mesting held In Hile, Havaf§l

ITEM D=1 {continued)

up Andrevs vould cost sn addltiensl $400,000 and the County haa nor tooked
inta routing Lines further than Andtewa, Federsl funds centribucion in the
project vill emount to $1% milllon. The trenching vill be approximacely 10
feat vide and 10 to 15 feet deep. Thers are no plans for higher leval
treatmene, noc for Injecclon or surfece dliperssl Decavas of the unlgue
geologlcal condicion of the Hile area, the ecobogleal Lmpact on marine
life, snd cost factors invelved.

the Cosmlsslon requesced that the County meec with the Kesukaha
cormunlty, as soon 49 possivle, prior to the fecility's plan belng
cospleted, to Infers thew of the torsl project. Mr. Ono asauged the
Cosmission that lt 13 the County's Ingenc to maincain contact and
comsunicstion with the homestesd community, is well asz vieh the cemmunlty
at large, Tha Chalr slss noted that the Cosmiszlon would 1lka the County
tn wark with the Commizslon/Department ay they tevlew plans on the routing
af the lines beceuse lt may provide the oppercunity to open up additlonal
hemedteading srsas.

The primary concern af those In attendance st the seeting vaa thag
theee 13 a posstbilicy of damsge to the sever Line dus to velcanic end
tsuneml sctivities, which may result ln 2 sevece potlution problem.
Saversl members of the audience requested to valee thelr concerns: Keola
Kalsull, Presldent of the Kesukahs-Pensgwa Cosmunity Assoeistlon; Sandy
Buck: residene of Ecaukshai Linda Cels Ceuz, President of the Aboriginel
Hacive Hewvailsn Assacistlon and resldent of Panaeva; Kale Gumspac; Lieenor
Ahuns, trepident of Ereukaha snd former Havalisn Homes Cosmissloner; Malle
Aklngau, snd Skippy Iodns. The actendeses relterated the concerns ralsed
by the coemiagicners and wers adasant sbouc Locscing the Lines In a
currencly unpopulated area.

An addizlensl etdmunicy conceen Ilnvalved the auestlon of casts relaced
te hook-up to the system, The Chaly noted that at some polat, resldents of
all homestund commumnicies will be required to hook up to sever systems.
The Ysimsnale communlty vaz faced vwith the 3ame concerns and sptiony
avallable were to take advancage of loans made svailable to them, or to
become lnvalved In a yeif-heip program.

MOLION/ACTION

Ta ayres In principal to the relscaclon of the Bllo Vascewvatet
Treatment faetlity snd provide the County of lavall peellminacy cansent to
rouke the pressurlzed sever sajns acrovs Havwallsn heme landy oucside of the
+xigting Kdsukshs residentlal area. Thls prellalnaty conaent I3 contlngent
vpon the srlection »f the {lnal sever saln alignment and agreement as to
compengatlsn for the use of DITNL lands.

fotlom cacried unanioeusly.

-1

BERMARD K. AX.
“

YDEPARTMENT OF PUBLIC WORKS

MUGH ¥ C
Crest e

WCE C el

COUNTY OF {awall - 25 auiyna STREET - ML, Mawan §5720 . TELEP-ONE (B08) 5814321

February 7, 1989

MS. ILIMA A, PIIANAIA, CHAIRMAN
HAWAIIAN HOMES COMMISSION
DEPARTMENT OF HAWAIIAN HOME LANDS
STATE OF HAWAIL

P. O. BOX 1879

HONOLULU, HAWAII 96805

SUBIECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
DRAFT SUPPLEMENTAL EIS

Thank you for your letter dated November 18, [988 concerning the subject Draft
Supplemental Envirenmental Impact Statement.  Your comment is appreciated,

As identified in your letter, the routing of the force main znd graviry line is still an
unresolved 1ssue. An evaluation of the alternatives 18 being conducted by our consultants to
evajuate the impacts on both the Couaty and Department of Hawaiian Home Laond (DHHL).
I am confident thar 2 cost-effective alternative can be selected that will meet with the
approval of both parties.

We appreciaie the concerns expressed by your agency and welcome your cont!nued
cooperation in achieving 3 common goal of improvements in the quality of Halo's
envireament.

S
HUGH Y¢ ONO, P.E.
Chiel Efigineer



COPY

November 22, 1988

HEMORANDUH

To: Mr. Hugh ¥. Ono, P.E.
Chief Engineer
Department of Public Works
County of Hawaii

From: Deputy Director for Environmental Health

Subject: COMMENTS ON THE DRAFT SUPPLEMENTAL EIS FOR
HILO WASTEWATER TREATMENT AND CONVEYANCE
FACILITIES

Thank you for the oppertunity to review and comment on the
proposed project. We offer the following comments:

Drinking Water

Although the proposed site is situated below the Underground
Injection Control (UIC) line and injection wells are permitted
for the disposal of sewage effluent, the Department of Health

concurs with the EIS on favoring the ocean outfall method of
effluent disposal.

The Department feels that the alternate proposal for
effluent disposal by way of injection wells will have an adverse
impact on a section of coastline. The continuous discharge of a
projected 5 to 13 MGD of effluent into injection wells will
essentially create an underground river of water that must
eventually discharge somewhere along the coast.

Water Pollutjon

The Draft Supplemental EIS should address the recently
adopted revisions to Chapter 11-54, Water Quality Standards,
which include enterococcus limitations for recreational marine
waters and specific criteria for Class A open coastal waters.

BRUCE S. ANDERSON, Ph.D.

cc: Lambert Yamashita, M & E Pacific, Inc. .

BERNARD K. AKA
M

DEPARTMENT OF PUBLIC WORKS

HUGK ¥ O

MUCT O MeCTL
Oy Crves tngrs

< § COUNTY OF Hawau - 35 AUPUM STREET . #LO, HAWAA 36720 - TELEPHONE 1BO8) 961-8321
February 7, 1989

MR. BRUCE S. ANDERSON, Ph.D.

DEPUTY DIRECTOR FOR ENVIRONMENTAL HEALTH
DEPARTMENT OF HEALTH

STATE OF HAWAII

P.0. BOX 3378

HONOLULU, HAWAII 96801

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
DRAFT SUPPLEMENTAL EIS

Thank you for your letter dated November 22, 1988 concerning the subject Draft

Supplemental Eavironmental Impact Statement. The response to your comments are
provided below.

Drinking Water
We acknowledge your comment about the method of effluent disposal. We are pleased that

the Department of Health concurs with the continued use of the ocean outfall method of
effluent disposal.

Water Potlution

The adopted revisions to Chaprter |11-54, Water Quality Standards for enterococcus
llmimmr_u for recreational marine waters and specific criteria for Class A open coastal
waters will be addressed in the Final Supplemental EIS.

We appreciate the comments expressed by your agency.

HUGH :ONO. P.E.

Chief Engineer
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The Honorable Hugh ¥. Ono DEPARTMENT OF LAND AND NATURAL RESOURCES
Chief Engineer STATE OF HAWAII
County of Hawaili P. 0. BOX 621
Department of Public Works HONOLULU, HAWAII 96309
25 Aupuni Street
Hilo, Hawaii 96720 SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
DRAFT SUPPLEMENTAL EIS
SUBJECT: braftc Supplemental Environmencal Impact Stacement
Hilo Wastewater Treatment and Conveyance Facilities Thank you for your letter dated November 15, 1988 concerning the subject Draft

Supplemental Envircamentral Impact Statement. Your *no effect” on significant historic sites
comment from the Department’s Historic Sites Section and no programmatic cbjections to

Dear Mr. Ono:
the present proposal comment from the Division of Aquatic Resources is noted.

Thank you for giving our Department the oppeortunity to comment
on this matter. We have reviewed the materials you submitced and We appreciate the comments expressed by your agency.

have che following comments.

Qur Department's Histaric Sites Section believes that the
project will have "no effect” on significant hisctoric sices, as

concluded in pravious reviews. g{é
In addition, our Division of Aquatic Resources has no HUGH}./OND. P.E:
programmacic objections to the present propesal ac this time, Chief Engineer

which upgrades sewage treatment from advanced primary to secondacy
before disposal.

Please fael free to call me or Roy Schaefer of our Office of .
Conservation and Environmental Affairs ac 548-7837, if you have

any questions.

Very t y s

WILLIAM W, PATY

cc: Mr., Lambert Yamashita



University of Hawaii at Manoa

> Enviroamental Center
Crawford 317 » 2530 Campus Road

Honolulu. Hawaii 96822

Telephone {808) 948-7361

Movember 22, 1988
RE:0511

Mr. Huch ¥. Ono, P.E.
Chief EZngineer

Department of Public Works
25 Aupuni Street

Hilo, Hawaii 96720

Dear Mr. Ono:

Draft Supplemental Environmental Impact Statement
Hilo Wastewater Treatment Plan
Hila, Hawaii

This document describes plans to canstruct a new Wastawater Treatzent
Plant (WWTF) to provide secondary treatment at a site near the sast end of
the runway at Hilo Airport. Also comstructed will be a new punmp station
at the site of the existing WWTP and force and gravity mains connecting
the treatwent plant and the pump station., Our review was prepared with
the assistance of Keith Chave, Oceanography; Frans Gerritsen and
Hans=Jurgen Krock, Ocean Engineering; Reginald Young, Engineering; Richard
Brock, Hawail Institute of Marine Biology:; Peter Flachsbart, Urban and
Regional Planning; and Jacquelin Miller, Environmental Center.

aerc a .-

Our reviewers have sericus reservations about the proposed method for
treatment of the sewage sclids., The anaerchbic digestion methed is a
standard procedure used with cansistent success on the wmainland, but it
has met with problams in local applications. The problem originates with
the infiltration of significant amounts of brackish groundwater into the
influent straam through the collection system. Page II-4 notas that
"Large interceptor sewars are constructed at low elevations near the
coastlire”, Quoted average daily flows on the same page indicate an
infiltv=rion rate of about 34 percent by volume. Much of the infiltering
water is seawater or brackish water from the coastal nmixing zone as
indicated by the influent concemtraticn of 2700-3800 mg C)/1, roughly one
£ifth the chlorinity of seaawater. High chloride content in the influent
stream implies concomitant introduction of significant levels of
sulphates. Tha presenca of elevated sulphate concentrations in wastewater

aUn ) alct HeLUSTR; e v Teete
AN EQUAL OPPORTUNITY EMPLOYER

Mr. Hugh ¥. Ono -2~ Hovember 22, 1988

targeted for anaercbic digestion has presented substantive problems in
other treatment facilities in the State.

Bacterial organic metabolism, the process of solids digestion in
sewage treatment, is governed by conventional chemical thermcdynanics.
Both the process and the product are detsrmined by the nature of the
terminal hydrogen acceptor in the metabolic reaction. In the presence of
oxygen, the process is aerchic, and water (H20) is produced. Once oxygen
is depleted, the next terminal hydrogen acceptor on the thermedynamic
scale is nitrate (NO3), which is metabalized by bacteria to ammonia
(NH4). Once nitrate is depleted, sulphate (504) becomas the terminal
hydregen acceptor, and hydrogen sulphide (H2S) is preduced. Metabolism of
carbon dioxide (CO2) to produce methane (CH4) will net occur until all ef
the sulphate has been used up.

Most solids treatment processes convert about 50 percent of the
valatile salids (arganic carbon) to methane and CO2. However, in systens
where high sulfate concentrations exist, such as that at Fort Xamehameha,
anzerchic digestion only converts about 15 percent of the organic salids.

Sulfate interference causaes other problems in addition to the
deterrance of methane production. As noted earlier, participation of
sulfate in organic anaerchic metabalism leads to evolution of H2S which is
both cdifercus and tade. H2S will also precipitate heavy metals which
will ba carried in the recycled liquid stream back to the primary
clarifier. When mixed with the activated sludge from the secondary
clarifier, the precipitated matal sulfides will themselves be bacterially
axidized to release ionic metals which, due to their toxicity, will kil
bacteria within the aerchic processing systen.

Far the solids treatment phasa of the Hilo WHTP to operate
successfully as designed, the proportion of seawater in the influent
wastewatar must be reduced substantially. This may not be practical, in
which case the only alternative is to undertake aercbic digestion of the
sclids, which is costly. In addition, aerobic sludge treatment produces
no useful product such as methane, and the resulting solids are gelatincus
and difficult to dewater.

Qutfall

Concernis have been raised about the outfall structure currently in
place which wi.u.he usad for disposal of treated effluent. This oucfall
has had a history of structural failures, amounting to a total cf
$1,418,574 in repair costs since its construction. Howaver, no funds are
allocated within the present plans for modification of the effluent pips
or the diffusar, and anly $24,500/yr are earmarked for maintenance. There
appears ta be a substantive discrepancy between anticipated annual
maintenance costs and historical evidence of need.



Mr. Hugh Y. Ono -J= November 22, 1988

We appreciata the opportunity to comment on this Draft Supplemental
Environmental Impact Statement, and we look forward to your responsas to
our comments.

Sincerely,
L_;)z)fu 7 7 Liedon
& % ;37)

John T. Harrison
Envirenmental Coordinator

cc: QEQC
viambert Yamashita, M & E Pacific
L. Stephen Lau
Keith chave
Frans Gerritsen
Hans-Jurgen KXrock
Raginald Young
Richard Brock
Peter Flachsbart
Jacquelin Miller

DEPARTMENT OF PUBLIC WORKS

BERMARD K. AX:
Moy

G v O

Ot b

MR C et
Decasry Chest brgre.

COUNTY OF HAWAN - 23 AUPUN STREET . #n 0. MAwWAn 35720 - TELEPONE 18081 951-3321

February 7, 1989

MR. JOHN T. HARRISON, ENVIRONMENTAL COORDINATOR
UNIVERSITY OF HAWAII AT MANOA

ENVIRONMENTAL CENTER

2550 CAMPUS ROAD, CRAWFORD 317

HONOLULU, HAWAII 96822

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
DRAFT SUPPLEMENTAL EIS

Thank you for your letter dated November 22, 1988 concerning the subject Draft
Suppiemental Environmental [mpact Statement. Your comments are appreciated. Response
10 your comments are pravided below.

Anzerobic Sludee Treaiment

Potential problems associated with the high chlorides level resulting from brackish water
infilration will be subsrantially reduced with the present repuir effort which the County has
implementad. The County, in its effort to initiate a sewer rehabilitation program to reduce
excessive infiltration, has contracted a private consulting firm to conduct an in-depth
assessment of the Hilo area collection system. This rehabilitation program will consist of
additional data collection such as flow monitoring and TV inspection; and the development
of a recommended program {or grouting, replacement, improvements and repairs to the
system. This scheduled repair work should reduce the quantities of brackish groundwater
which is presenily entering the system, which would in turn reduce the average chloride
concentrations. (From initial assessments of the Hilo area collection system, a2 minimum 50
percent reduction of the quantity of brackish groundwater is anticipated.) A reduction of
brackish groundwater by at least one half would reduce the average chloride concentration
from approximately 3,100 mg/l to less than 1,600 mg/l.

Anaerobic digesters which are praperly sized, operated and maintined have been successful
in stabilizing sludge solids from domestic wastewaters with high chloride concensrations
from brackish water infiltration. A local example is the anaerobic digesters at East
Honolulu Wastewater Treatment Plant (EHWWTP), located in Hawaii Kai. Before the recent
infiitration reduction program, the influent domestic wastewater had average chlorides
cancentrations of approximately 1,600 mg/l and digester volatile solids destruction averaged
52 percent (July 1986 to March 1987). Hence, brackish water infiltration s not expected to
adversely affect an anaerobic digester at the new Hilo Wastewater Treatment Plant.
Additionally, il sulfate interference should occur, 3 process 1o remove sulfides or hydrogen
sulfide from the digester can be added.
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Qurfall
The 1980 Facilities Plan assumed that the existing outfall would have o be extended to
approximately 70-90 foot depth of water, which would involve an extension of about 2,000
feet, This, however, was contingent upon EPA approval of the Section 301(h) primary
discharge permit. Howewer, since receiving water quality data shows no significant impacts
from the existing primary dischacges and the proposed level of treatment will be upgraded
to secondary, extension of the outfall may not be necessary. An ongoing monitoring effort
is presently underway 1o further assess the existing water conditions in the Hilo Bay area.
Repairs to the ocean outfall were :nitiated in 1988 and is currently nearing completion. The
estimated annual maintenance requirement of $24,500/year would include visual inspection Mr. Hugh ¥. Ono, P.E.
and minor repairs which may be required. This annual maintenance cost does ot include chief Engineer
any repair costs which may be atrributable to a natral catastrophic disaster. Department of Public Works

25 Aupuni Street
It should be ooted that the ultimace goal of effluent disposal for the County is to recycle Hilo, Hawaii 96720
and reuse the effluent, However, no potential recipients willing to offer firm commitments
for utilizing the projected effluent discharge have been identified. Therefare, use of the Dear Mr. Ono:
ocean gutfall will be continued as an interim effluent disposal method until such time that
the recycting and reuse option becomes feasible and economically viable. Re: Draft Environmental Impact Statement (EIS) for
the Proposed Hilo Wastewater Treatment and
We appreciate the comments and concerns expressed by your agency and hope our responses coanvevance Facilities
have adequately addressed them.
We have reviewed the subject supplemental EIS and have no
compments to offer. Thank for the opportunity to comment.
Sincerely,
Al Crbas bur PO,

IiUGP%y(b .E., /ﬂ 2»1{ g\
Chiel’ Engineer Lo/ MITSUO SHITO J

Executive Director

cc: Vfacbert Yamashita, ¥ & E Pacific, Inc.



OFFICE OF STATE PLANNING

Ref. No. 8831
October 25, 1988

The Honorable Hugh Y. Ono, P.E.
Chief Engineer

Department of Fublic Works
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

Dear Mr. Ono:

Subject: Hilo Wastewater Treatment and Conveyance Facilities
Draft Supplemental Environmental Impact Statement,
Hilo, Hawaii

We have reviewed the Draft Environmental Impact Statement for 2 new
sewage treatment planc proposed for the east end of the rumay at Hilo
Airport, South Hilo, Hawaii. In general, we Support your efforts to meet
State regulations and the goals of the Federal Clean Water Act.

However, the proximity of the proposed wastewater treatment plant to the
passenger terminai at General Lyman Field does cause some concern. Safeguards
should be established to prevent odors associated with the plant Erom
impacting this important gateway to the island.

Thank you Eor the apportunity to review and comment oit this proposal.
Please feel free to contact our office at 548-8466 if you have any duestions
regarding this macter.

Sincerely,

Mf-m

Harold S. Masumoto
Director

cc:v Mr. Lambert Yamashita
M & E Pacific, Inc.

Office of the Governor DI WARREE, Goverror

BEANARD K. aK.
L

WGH P T
Crwad bregsn

MRCE T W

DEPARTMENT OF PUBLIC WORKS o ]

COUNTY OF Havwal - 23 JUPuM STACET . WG, HawWaN SET0 - TELEPRONE (8081 361-831

February 7, 1989

MR. HAROLD S. MASUMOTO, DIRECTOR
OFFICE OF STATE PLANNING

STATE OF HAWAIL

STATE CAPITAL

HONOLULU, HAWAIL 96313

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
DRAFT SUPPLEMENTAL EIS

Thank you for your letter dated October 25, 1988 concerning the subject Draft Supplemental
Environmental Impact Statement. Your comment 15 appreciated.

Please be assured that safeguards to prevent odors from the proposed wasiewater treatment
facility from impacting General Lyman Field passenger terminzl will be provided. Odor
control measures will be implemented at key process areas to mitigate any potential odor
problems. Also, the prevailing tradewinds from the northwestern direction and a 6,000 feet
buffer separation berween these two Facilities should further mitigate any potential odors
from impacting the passenger terminal.

We appreciate the comment expressed by your agency.

e LT,
HUGH Y. §NO,
Chief Engineer
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November 21, 1988

Mz, Hugh ¥. Ono, P.E.
Cchief Engineer

Department of Public Works
25 Aupuni Street

Hilo, Hawaii 96720

Dear Mr. Ono:
Re: Draft Envirocnmnental Impact Statement (EIS) for

the Proposed Hilo Wastewater Treatment and
Convevance Facilities

HWe have reviewed the subject supplemental EIS and have no
comments to offer. Thank for the opportunity te comment.

ceraly,

5 NANT
Executive Director

alo .Afanhert Yamashita, M & E Pacific, Inc.

Hawaii lsland
Chamber of Commerce

Esloohsned n 1897 ¢ 130 Gnooa 51, Sute 118 @ Hia Howou G720 @ Phone (808) 9357178

December 19, 1988

Mr. Hugh Ono

Chief Enginear

Department of Public Works
25 Aupuni Streec

Hila, HI 96720

RE: Environmental Impact Statement
Hilo Wastewarer Traacment and Conveyance Facility
South Hflo, Hawaii .

Thank you for the opportunity to comment on the EIS for the Hilo Wastawacer
Treacment and Conveyance Facilicy.

We reviewed the EIS and discussed the proposed projece wich Rebert Cooper,

We support the proposed project and wverify ics oecegsicy in Hile, The
facilicy will alleviate some of the problems we have experienced in tha
past few months with our currect wastewater treatment facilicy and is a
necessary infrascructure improvement. We alsc believe the site selected
for the treatamenc plan is satisfactory and the pocencial problem areas have
been discussed thoroughly and addressed in the EIS.

We sre incaraszed in following this project through completion and would
appreciate amy new information you may obtain on this project. Thank you
again for the opportunity to coment on the EIS.

Sincerely, LLK

Barry K.' Taniguchi
President

BKT:daf

ce: M & £ Pacific, L. Yamashita
Robert Cooper

Aptacred win v Chomoer of Commernce of e Urvted Siores

T ——

f RECEIVEDDCC 2 94



STATE OF HAWAI
OFPICE OF HAWARAN AFFAIRS
1609 TAMOLANI SLVD.. SATE .8
HOMOLULL, HAmAN $4818
104) 348-e0ss
taodl Saa-reed

December 9, 1988 C-38-0015

Mr. Hugh Y. Ono, P.E.
Chief Engineer

Department of Public Works
25 Aupuni Street

Hilo, Hawaii 96720

Subject: Draft EIS: Hilo Wastewater Treatment and Conveyance Facilities,
Hilo, Hawai'f.

Dear Mr. Ono:

Thank you for sending our office a copy of the Oraft EIS and for the
apportunity to comment.

The historical and archaeological evaluations and recommendations were made
on the basis of a surface reconnaissance survey. There s the possibility that
unidentified subsurface cultural/archaeological features and deposits exist that
will be disturbed during the course of the proposed construction activities.
These potential features include human skeletal remains. From an archaeological
perspective, the goals of historic preservation are well served by a careful
study of the deposits that are encountered during construction projects of this
kind. A detailed, comprehensive report on these deposits would be useful to
archasoiogists in the State Historic Preservation Office by giving them basic
data for predicting wnat kinds of archaeoiogical remains might be encountered
during sxcavations {n different parts of Hilo.

Sincerely

WJW‘

Kamaki A. Kanahele, I
Administrator

KAK:EN:kir

cc: Lambert Yamashita, M & E Pacific

BETNARD K. AX
L

e T
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BEUCE O ey
Sty Creaf bregw

February 7, 1989

MR. KAMAKI A. KANAHELE, ill, ADMINISTRATOR
OFFICE OF HAWAIIAN AFFAIRS

STATE OF HAWAII

1600 KAPIOLANI BLVD., SUITE 1500

HONOLULU, HAWAII 96814

SUBJECT: HILO WASTEWATER TREATMENT AND CONVEYANCE FACILITIES
DRAFT SUPPLEMENTAL EIS

Thank you for your letter dated December 9, 1988 concerning the subject Draft
Supplemennal Environmental Impact Statement. Your comment is appreciated.

We concur that there is the possibility that unidentified subsurface cultural/archasological
features and deposits may be encountered during the course of coastruction. Should any of
these items be unearthed during construction, the State Historic Preservation Office will be
natified, [Initial contacts with this agency has resulted in a determinauon of "no effect® on
significant histaric sites and compliance with the historic preservation laws were met.

We appreciate the comments expressed by your agency.

HUGH Y..ONO. P.E.

Chiel Engineer
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BOTANICAL SURVEY
HILO WASTEWATER TREATMENT FACILITY RELOCATION SITE
SOUTH HILO DISTRICT, ISLAND OF HAWAI'I

INTRODUCTION

The County of Hawaii proposes to relocate the Hilo Wastewater
Treatment Facility to near the east end of the General Lyman
Field on State-owned land. The site is located 3,200 ft. east of
the end of the existing runway/taxiway and 2,000 ft. south of the
centerline on the main runway. The proposed new wastewater
treatment project site is 1,000 £ft. long by 1,000 ft. wide or
approximately 23 acres in size.

A field survey of the site to inventory and assess the botanical
(or floral) resources was conducted on 28 March 1988, The primary
objectives of the study were to 1) provide a general description
of the vegetation; 2) inventory the terrestrial, vascular flora;
and 3) search for rare, threatened or endangered plants on the
project site.

SURVEY METHODS

Prior to undertaking the field studies, a search was made of the
pertinent literature to familiarize the principal investigator
with other botanical studies conducted in the general area.
Existing topograhic maps were examined to determine access,

terrain characteristics, boundaries, and reference points.

Access onto the site was by 4-wheel drive vehicle over a recently
bulldozed tractor trail which begins near the sanitary landfill
and a quarry. The tractor trail basically follows a number of
transects cut and cleared originally during the construction of

the airport many years prior. On the site, the western and



northern boundaries have been surveyed and staked at 100 ft.

intervals.

Notes were made on plant associations and distribution, substrate
types, topography, exposure, etc. Species identification were
made in the field; plants which could not be positively
identified were collected for later determination in the

herbarium (U. H., Manoca) and with comparison to the taxonomic

literature.

DESCRIPTION OF THE VEGETATION

Mixed lowland forests occur along wet lower slopes from Hilo
to Puna and on towards Kalapana. This forest type is a varied
mosaic of plant associations rather than an integrated entity.
It is usually composed of a mixture of native trees -- 'ohi'a,
lama, hala -- and a number of introduced tree species, many of
them originally from forestry plantings but now naturalized.
Fosberg (1972) and Char and Lamoureux (1985) provide more

detailed descriptions of these mixed lowland forests within the

general Hilo-Puna region.

On the project site and the Hilo area, average annual rainfall is
more than 150 inches per year (Dept. of Land and Natural
Resources 1970), making possible a dense growth of vegetation.
Thin organic soils overlay 'a'a and pahoehoe lava flows. The
soils are very dark brown, almost black, stony, and mucky (Sato
et al. 1973). The terrain is moderately undulating to rolling
where pahoehoe is present. Small rocky outcrops or knolls and

cracks and crevices are occasionally encountered on the site.

The mixed lowland forest on the site consists of an open canopy
'ohi'a-hala association with a dense shrub layer of Malabar

melastome; a more detailed description follows.



Mixed Lowland Forest

Both the pubescent (Metrosideros collina var. incana) and

glabrous ( var. glaberrima) varieties of 'ohi'a occur on the

site, although the former is more abundant. The trees are 35 to
50 £t. tall and straight-trunked; trunk diameter varies from 1 to
2 ft. Canopy cover is 40 to 50%. Scattered among the 'ohi'a are

small stands of hala or pandanus (Pandanus odoratissimus), 18 to

20 ft. tall. Scattered trees of guarumo (Cercroﬁia obtusifolia)

as well as saplings and seedlings are commonly observed on the
site.

A dense, almost impenetrable,shrub layer of Malabar melastome
(Melastoma malabathricum), 12 to 15 ft. tall, occurs beneath the

‘ohi'a trees. The melastome may become tree-like and form single-

trunked specimens 18 ft. tall with trunks 6 to 10 in. in diameter.

In places, strawberry guava shrubs (Psidium cattleianum) may form

dense thickets, almost excluding the melastome.

The ground cover is composed largely of the introduced sword fern

(Nephrolepis multiflora) with a mixture of various species such

as blechnum fern (Blechnum occidentale), basketgrass (Oplismenus

hirtellus), vervain (Stachytarpheta australis), and woodfern
(Christella parasitica).

Under the stands of hala, there are few shrubs and ground cover is
sparse. The substrate is usually very rocky and fallen hala

leaves (lauhala) may be abundant. Ti plants (Cordyline terminalis)
are most frequently associated with the hala stands, although
they are scattered throughout the site.

Dense mats of the native uluhe fern (Dicranopteris linearis)

are found in open, sunny areas. Plants of thimbleberry (Rubus’
rosaefolius), broomsedge (Andropogon virginicus), Glenwoodgrass

(Sacciolepis indica), bamboo orchid (Arundina bambusaefolia),




wawae—'iole (Lycopodium cernuum), ricegrass (Paspalum

scrobiculatum), and hi'aloa (Waltheria indica var. americana) are

found associated with these uluhe patches, especially along the
edges of the uluhe mats.

Threatened and Endangered Plant Species

No listed, proposed or candidate threatened and endangered plant
species designated by the federal and/or state governments
(U. S. Fish and Wildlife Service 1985; Herbst 1987) occur on the

site. Nor are any of the native species considered rare (Fosberg
and Herbst 1975).

All those native species (i.e., endemic and indigenous) which
occur on the proposed project site are found in similiar

environmental habitats throughout the Hilo and Puna Districts,

DISCUSSION AND RECOMMENDATIONS

Although the native 'ohi'a and hala are the dominant components

of the tree layer, the shrub layer and ground cover are dominated
almost entirely by introduced plants., Malabar melastome and
strawberry guava form dense thickets beneath the trees. Sword
fern as well as a number of other introduced ferns, grasses, and
herbaceous species make up the ground cover. Of a total of &6
species inventoried during this survey, 29 (63.1%) are introduced;
6 (132) are endemic, i.e., native only to the Hawaiian Islands:

8 (17.4%) are indigenous, i.e., native to the islands and

elsewhere; and 3 (6.5%) are of Polynesian introduction.

The proposed project is not expected to have a significant impact
on the totgl island populations of the species involved as the
majority of the plants are introduced. The native species occur
in similiar environmental hapitats throughout the Puna and Hilo

regions as well as on the other islands. None are considered

4



rare, threatened or endangered by the various government agencies.

The majority of the 'ohi'a trees on the site are tall, straight-
trunked, "pole" specimens. The county should take into

consideration use of this timber resource.
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APPENDIX A. PLANT SPECIES LIST.
HILO WASTEWATER TREATMENT FACILITY RELOCATION SITE
SOUTH HILO DISTRICT, ISLAND OF HAWAI'I

In the following species list, the plants are divided into three
groups: Ferns and Fern Allies, Monocots, and Dicots. Taxonomy
and nomenclature of the Ferns and Fern Allies follow Lamoureux's
checklist of the Hawaiian pteridophytes. The flowering plants
(Monocots and Dicots) are in accordance with Wagner et al. (in
prep.). Common English names are in accordance with St. John

(1973), in most cases; Hawaiian names follow Porter (1972) or
St. John (1973).

The checklist provides the following information:
1., Scientific name with author citation.
2. Common English or Hawaiian name, when known.

3. Biogeographic status of each species. The following symbols
are used:

E = endemic = native only to the Hawaiian Islands

I = indigenous = native to the islands and also to one or
more other geographic area(s)

P = Polynesian = plants of Polynesian introduction brought to

the islands prior to Western contact (1778);

=

not native — e
X = introduced or exotic = brought here deliberately or

accidentally after Western contact; not native.



Scientific name Common name Status

FERNS AND FERN ALLIES

BLECHNACEAE (Blechnum Family)

Blechnum occidentale L. blechnum fern X

DICKSONIACEAE (Tree Fern Family)

Cibotium chamissoi Kaulf, hapu'u 'i'i E

GLEICHENIACEAE (Gleichenia Family)

Dicranopteris linearis (Burm.)
Underw. uluhe I

LYCOPODIACEAE (Club Moss Family)

Lycopodium cernuum L. wvawae-'iole T

NEPHROLEPIADACEAE (Sword Fern Family)

Nephrolepis multiflora (Roxb.)
Jarrett ex Morton sword fern X

OPHIOGLOSSACEAE (Adder's Tongue Family)

Ophicglossum pendulum ssp.
falcatum (Presl) Clausen puapua-moe E

POLYPODIACEAE (Common Fern Family)

Phlebodium aureum (L.) J. Sm. laua'e haole X
Phymatosorus scolopendria (Burm.)
Pic.-Serm. laua'e X
Pleopeltis thunbergiana Kaulf. pakahakaha, 'ekaha-
'akole i

PSILOTACEAE (Psilotum Family)

Psilotum nudum (L.) Beauv. moa, pipi 1

PTERIDACEAE (Pteris Family)

Pteris vittata L. pteris fern X



Scientific name

Common name

THELYPTERIDACEAE {(Downy Woodfern Family)

Christella parasitica (L.) Levl.

MONOCOTS

CYPERACEAE (Sedge Family)

Machaerina mariscoides ssp.
meyenii (Kunth) Koyama

Scleria testacea Nees

DIOSCOREACEAE (Yam Family)
Dioscorea pentaphylla L.

GRAMINEAE (Grass Family)
Andropogon virginicus L.

Oplismenus hirtellus (L.) Beauv.
Paspalum scrobiculatum L.

Sacciolepis indica (L.) Chase

LILIACEAE (Lily Family)
Cordyline terminalis (L.) Kunth

ORCHIDACEAE (Orchid Family)

Arundina bambusaefolia (Roxb.)
Lindl.

Phaius tankerviliae (Banks ex
L'Her.) B1.

Spathoglottis plicata Bl.

PANDANACEAE (Pandanus Family)

Pandanus odoratissimus L. f.

oakfern, woodfern

'uki, 'aha-niu

scleria

pi'ia, pi'a

broomsedge

basketgrass,
honohono-kukui

ricegrass,
mau'u-laiki

Glenwoodgrass

ti, ki

bamboo orchid

Philippine ground
orchid

pandanus, hala

Status



Scientific name Common name Status

ZINGIBERACEAE (Ginger Family)

Zingiber zerumbet (L.) Roscoe 'awapuhi kua hiwi P

DICOTS

ARALIACEAE (Ginseng Family)
Schefflera actinophylla Endl. octopus tree X

BEGONIACEAE (Begonia Family)

Begonia sp. wild begonia X

COMPOSITAE (Daisy Family)

Erechtites valerianaefolia (Wolf) DC. X
Pluchea symphytifolia (Mill.)
Gillis pluchea, sour bush X

EBENACEAE (Persimmon Family)

Diospyros sandwicensis (A. DC.)
Fosb. lama E

EUPHORBIACEAE (Spurge Family)

Macaranga grandifelia (Blanco)
Merr. bingabing X

LABIATAE (Mint Family)
Hyptis pectinata (L.) Poit. comb hyptis X

MELASTOMATACEAE (Melastoma Family)

Melastoma malabathricum L. Malabar melastome X

MENISPERMACEAE (Moonseed Family)
Cocculus trilobus (Thunb.) DC. huehue I

10



Scientific name Common name Status

MORACEAE (Mulberry Family)

Cecropia obtusifolia Sandmark guarumo X

MYRTACEAE (Myrtle Family)

Metrosideros collina var.

glaberrima (Levl.) Rock 'ohi'a-lehua, 'ohi'a E
Metrosideros collina var.

incana (Levl.) Rock 'ohi'a-lehua, 'ohi'a E
Psidium cattleianum Sabine strawberry guava X
Psidium guajava L. guava, kuawa X

PASSIFLORACEAE (Passionfruit Family)

Passiflora edulis Sims passionfruit, liliko'i X

ROSACEAE (Rose Family)

Rubus rosaefolius Sm. thimbleberry X

STERCULIACEAE (Cocoa Family)
Melochia umbellata (Houtt.) Stapf. melochia X

Waltheria indica var. americana
(L.) R. Br. ex Hosaka 'uhaloa, hi'aloa I(?7)

ULMACEAE (Elm Family)

Trema orientalis (L.) Bl. gunpowder tree, trema X

VERBENACEAE (Verbena Family)
Lantana camara L. lantana X

Stachytarpheta australis Mold. vervain X

11l



M&E Pacific, Inc. Big lsiand Office

100 Pauahi St., Suite 212
: : Hilo, Hawail 96720
Engineers & Architects Telaphone {808) 961-2776

May 31, 1988

Ms. Winona Char

Wincna Char & Associates
4471 Puu Panini Avenue
Honolulu, Hawaii 96316

Dear Winona:

. Re: Hilo Wastewater Treatment System

Thank you for your earlier assistance in the botanical study
required for our environmental assessment for the Hilo Wastewater
Treatment project.

. In conjunction with the over-all system which will include the
construction of an access road and sewer pipelines, 1 have attached a
map delineating the location of these items. The treatment plant will
occupy 15 acres of the initally surveyed 23 acres at the east-end of the
runway. The proposed access road to the plant site will be a continuation
of the afrport access road and would need to cross over State as well
as Bishop Estate lands. The sewer pipelines are proposed to run from the
County's existing sewage treatnient plant at Puhi Bay in a southerly
direction along Pua Avenue, easterly along the inside of the airport
boundary fence to a point approximately 3,200 feet from the end of the
rgnway, and continuing in a southerly alignment to the treatment plant
site.

In your earliier field study and literature research, you
determined. ‘that cevelopment at the proposed trzatment plant site would
not have any adverse environmental consequence. Based on your site
investigation and your general knowledge of the characteristics of the
area, would you anticipate any significant botanical impact resulting
from construction along the corridor of the proposed access road and
sewer pipelines. :

Your early review and commént on this matter would be most
sincerely appreciated. Please call me should you have any questions.

St el
!

dward K. Harada
danager

mms '

Attachment: 1

cc: Lambert Yamashita w/attachment
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CHAR & ASSOCIATES

Botanical/Environmentai Consultants

4471 Puu Paninl Ave,
Honolulu, Hawaii 86818
{808) 734-7028

MEMORANDUM

A JuN 7 168
TO- Edward K. Harada
M&E PACIFIC, INC.

FROM Winona P, Char U&"Ca"-_ N

DATE 06 June 1988

SUBJECT Hilo Wastewater Treatment Syastem

I have reviewed the map dslineating the locatiana of the proposed
access road and sewer pipe alignment.

Based on the March 1988 field studies of the area around the
proposed treatment plant and from general observationas of the
flora in the airport area for other botanical studies, I do not
antjcipate any significant negative impacts on the botanical
resources along the proposed access road and sewer pipeline
corridors, Most of the vegetation in the area appears to have
been disturbed at some time and introduced species such as
.Malabar melastome and strawberry guava dominate the shrub layer
(sea botanical report prepared for treatment plant), The native
specles associated with this vegetation type, i.e. 'ohi'a, uluhe,
pandanus, wawae-'lole, ete., cccur throughout the Hilo and Puna
Districts as well as on the other islands with aimiliar
environmental conditiona.

Sould you have any further questions, please do not hesitate to
contact me.



APPENDIX B

TERRESTRIAL VERTEBRATE ANIMALS



Terrestrial Vertebrate Animals of the Hilo
Wastewater Treatment Facility Relocation

By Andrew J. Berger
This report was prepared upon instructions received from
Mr. Edward Harada (M & Z Pacific, Inc.) in letters recaived
from him dated February 1, 1983, and March 7, 1988, My field

studies were conducted on March 28, 1988.

The Hzbitat

with respect to endemic forests and their animal 1ife,
the entire region can be cszlled a "wasteland." There is no
endemic ecosyzt%m. anywhere near the site, which has been
drastically disturbed fer many years, probably going back to
the last century.

Cne of the dominant plants, however, is ohia (Metrosideros
collina), althoush these are rather younz trees. Most of the
other flowering plants in the for2zt comnsistz of such introduced

specles as Melastoma mslabathricum and strawberry zuava (Ssidium

cettZzianum), The screwpine or hala (Pandanus odorsztis=zimus),

which is native to Hawaii and many otherPacific islands, is

very common in the Iforest, as well, Ms, “inonsa Char will give

a complete listing of the plants in this relatively depauperate

area with respect to the number of zlant species nressnt.

St. John (1973) reported that more then 4,500 sxotic fiowering

Dlants had been introduced to the Hawaiizn Islands.,
The  mshibians )

There are no endemic amphibians in the Hawaiian Islands.

411, therefore, have been introduced by mzn. None =re endangared



and none are of significance for an environmental impact statement.

Four species of frogs have been introduced to the Hawaiian

Islands, Of these, three have been introduced to the Big Island.
A, Family Ran_dae, Trues rrogs

1., Bullfrog (Rana caztesbeiana).

rugosa).

b

2. Trinlklsd frog (2zn

B, Pamily Buifonidae, Trues Toads
3, Giant leotropical Toad (Zufo marinus)

The bullfrog is native to North America, the wrinkled frog
is native to Jépa;, and the neotrisical toad is neative to Mexico
southward into Zouth .imericz (McKsovn, 1976). All reguire water
for their breeding activities (lunseker end Ereese, 1%67). The
bullfrog is kno'm to be s 2redstor on the dowmy young of the

endangered Howsiien duck or Kolecz (inss wyvillisna), and srobably

b (-

is so for the dowmy yvounz of the otiner endangered zZawaiian

waterbirds., The nsctrozical toad iz (begause of %:i.¢ highly

)]

toxic skin glancds on their back) 2 hazard to dogs and to

{)

b
children who get the mill; white

‘J

cison in their mouth or eyes.

The Rentile
There are no endemic land resptiles in the Hawaiian Islands.

311, ther=fore, have been introduced (either intentionally or

-—

unintentionally) by man, Hone iz an 2nwengerad ssecies and none
is of any importancs for an snvircnmental imnact assessment.
A, Pamily Tyvhlonidas, 21lind Cnakes

1,BRlind snzke (Dvynhlina bramina)

"This small, secretive 3noke was zonerently introduced



from the Phili;pines in the dirt surrounding nlants that were
brought in for landscaping the campus of the Kamehameha Boys
School in Honolulu, It was first found there in January of
1920"(Qliver znd Zhaw, 1933). These blind, worm-like snakes
are rarely seen until they are flooded from underground burrows
by heavy rains or unless ane looks for them under branches and
other debris on the ground., These small harmless snakes are

of no significancz for an environme.tal imnact assessment and

I did not look for them. They are found on all of the main

s in the -chazin (McKeown, 1978).

2.

iglan

[0]

. Tamily Izuanidae, Iguanid lizards

Lo

2. Green znole lizard (inolis carolinensis norcatus)

C, FemilyCGekkonid=e, Geckos
3. Mourning gecko (L2nidodactylus lugubris)

L, Ztumr-tced gecko (Gehyra mutilata)

. Tre2 gscko (Hemichvilodsctylus twmus)

. HJouse zzcko (Zemidactvlus frenatus)

5
6. Inco-zcific gecko (Hemidactvylus zarnoti)
?
=

vamily Scincidae, Zkinks

8. Metallic skink (Leiolovisma metzllicum)
9, Snzke-zyed skink (Cryntoblechznus boutoni)
i0,

Moth skink (ZLininiz noctua)

These skinks and geckos ©0f the 2ig Islands are irz 2levant
to =2n imoact ass2ssment, in part, because they adapt well to

both urban and rural arezs and because all zre zli=sn species
in Haweii,



The Birds
Three different groups of birds are found in the Hawaiian
Islands: I. introduced; IZ, indigenous or native, and III,
endemic or unigue,

I. Introduced Birds

More than 170 species of exotic or alien bird species
have been introduced to the Hawsiizn Islands since 1796 (Zerger,
1981). Eipproximetsly 50 species have 2stablished breeding
populaticas in the islands. The following species of introduced
birds have been-~recorded on the nroject site znd on lands
surrounding the site. I include birds seen on "lands surranding

-
4

the site" for seversl rzasonsz, -~irst, the =ite itself covers

1]

only 23 acres (sccording to information on 2 mao given to me
by Mr. Haradz); secondly, my field ztudiez were conducted only
on the morning of darcn 28, 1%i¢; and thirdly, some of the
species sze2n in surrounding arse ¢ rtainly nass through or over
the site at times, =2nd others may move in after construction
A. Crder Ciconiifornmes
a, remily Ardeidae, herons and egrets

Thi= specles wa

b
-

1. Cattls Zgret (Zubulcus ibis

7]

imported to Hawaiil from Florida to =2id "in the battle to control

(1]

.
14

house flies, horn flies, and other flies that damsge hidss

znd cause lower weight gains in cattle'" (3reese, 1$59). This
egret is native to lpain, Africa, and aAsia. The birds appearsd
in British Guianz a2bout 1930, apnarently being wind-bornz from

Africa, 2 natural colonization of tns< New orid. By 1963,



the birdes had rzached Cali’ornia (Peterson, 1954; Van Tyne and

Berger, 1976). & total of 105 birds were released on five

islands between July 17 and 2ugust 24, 1956; . . , and

two =zites each on Cahu and Hawaii.,” On the island of Hawaii,

I saw one cattls ezret at an elevation of zbout 900 feet =zlong

Chain of Craters Road on lovember 21, 1970, and other egrets

were sesn at South Point and the Nakagawa Pond near Hilo in

1972, The vonulsztion has increased greatly with the passing

0f years. Dur{ng January of 1936, personnzl of the State Division

of Forestry andlildlifes recorded 632 egrets on the island of

Hawaii (3Bzchman and Welker, 103€), The cattle 2gret beacame a

serious threat at the iilo zirrzort but this threat apnarently
s been a2lleviatsd, as pointszd out by Pratt (1538), who

wrote: " Xtensive efforts to rsduce the Cattle Egret povpulzation

near Iilo Airsort, =Z. 153 rezultad in z marked decreese in

the snecies! numpers, Fewer thasn 10 were rznorted at their

tr=ditional rcost in _okoalka Foné near Zilo," llayerthele

n

Sy
the czttle egret is =2 bird thzt lives nezr the osrojsct c=ite,
3. Order Columbiformes
2, Femily Columbidze, »igeons and doves

2. Rack dove or feral pigeon (Columba livia), The
vigson oprobably was tne first exotic birc to be introduced to
the Hawaiian Islands; their imsortation has been traced back to
1796, Schwartz and Schwartz (1949) wrote that feral pigeons
roost and nest theyear around in sheltered portions of clififs

s3long the sea coast, in rocky gulches, znd in collapsed lave



tubes up to 10,000 feet on Mauna Kea, These authors also found
heavy parasitism of feral »igsons by tapeworms, and they stated
that the tapeworm infestation retards proper nutrition and
"occludes the intestine, produces undesirable toxins, and
hinders bresding." They added that "in certain places where
rookeriss ars accessible to humans, it vas, =2nd still iz, the
custom for local residents to periodically take the scuabs for
food." Havveb Gojrati (1970) revorted infection by bird maliariz,

H-emonrotsus, and Leucocytozoon in tirds at the Honolulu zoo,

Kishimoto and Bzker (1969) reported finding the fungus

Cryntococcus nzoformans in 13 out of 17 =amnles of nigeon

dropnings collected on Ozhu, The full significence of thelir
findings waz nevsr determined, but, in man, this funzus causes

a chronic cerebrosrinal meningitis, and Hull (1363) remarksd thst
“irp 211 but ths cutaneous forms the >roznosis iz vary zave."

The rock dove is found throughout ths Zilo area,.

-

3. Zootted or Lace-necked Jove (Zirentoneli:z chinensis).

Also called the Chinesze dove, this isicn anecies was
released in the Hawaiian Islzands at sn early datz; the =xact
date s»zears :c be unknovn, but the bizds are said to have been
tery common on Qzhu by 1879. .lthciugh this species doez occur
where the rainfail exceads 100 inches psr year, ths highest

densities are found in driser creaz, especially whesre the alie

kiawe or mescguite (Prosonis pallida) is one of the dominant
'] D2a.-1da

Plants, Echwartz and Schwartz (1948), for examnle,renorted



densities as great as 100 birds per sguare mile in dry arwvas
on Molokai. Although it is considered a game bird in Hawsiil,
only 14 birds were shot during the 1986-1987 game bird season
(Bachmon and Velker, 1987). The spotted dove is common in
the general Hilo area.

L. Sarred Jove or Zebra Dove (Geoveli=z striatz). This

dove is native to Australiz and the Orient. The specizss is
said to have been introduced to Hawail sometime after 1922
(3ryzsn, 1958). It now is an abundant species on all of the
islands. This dove also prefers the drier sreas. Schwartz

and Schwartz (1949) revorted densities as great as 400 to &00
birds ser scusre mile in some arezeg on Czhu: for exsmnle,
Berber's Point to Makaha, The barred dove also is classifiied
25 a geme bird in Hawaiil, although, because of its smezil zize,
only two birds were shot on Hawsii during the 1988-1%07
gamebird szason (3ackman and vialksr

f00d habits in Hawaii rev:zled that thes dist consists of 97

nercent seeds =né other dlant materiszls; the 3 percent gnimal

patter inciuded several species of bestles, weevils, znd wirsworm

larvae. Kocan znd Banko (1974} reported on zsbra doves {rom
the 3ig Island that were infscted with irichomonas; this
narasite has "catastrophic" eilects on doves in North imerica,
The borred dove is very common throughout the Hilo region,
including the airnort area, and along the edges of the projeit

site,



C., Order Strigiformes
a, Family Tytonidae, Barn Owls

5. Bar.: Owl (Tyto a2lbz pratincols). Barn owls differ

from other owles in that they have a heart-shaped facizl disc
of feathers, hence the name of *“monkey-faced owl," Barn owls
were first released on the island of EHawaii during 1958
(Tomich, 1%62; Berger, 1931)., Like the mongoose much earliisr,
the owls were relsased in the hore that they would heln to
control rzts in the sugarcane fields, Tew studies of the focd
heblts of the barn owl havez Seen made in Heswaii, but ons
study on the iszland of Hawaii revezled that sbout S0 percent
of the food consisted of house mics (Tomich, 1971). 3yrd and
Telfer (1980) rzported that barn owls hed killed more than
100 seabirds and their chickz on Kauzi znd Kaule Island,.'"The
knowvm soread of ths Barn Owl in Heweii to gr=zing iland znd
to forested zresas suggests ., . . that this szecies hss done no
more in controlling rats in the sugarczne {ields tian did
the wongooses" (Eerger, 1981:132). Zarn owls.are nocturnal in
habits, eand I did not hapven to sse¢ ons during my daytime fis=ld
work, This owl does occur in the Filo region and may well
seek food ir the pnroject area,

D. Crder Passeriformes

a2, Fapnily Zosteropidae. “hitz-eyes and Iilver-eyes,

L
6. Japanese ‘hite-eye (Zosterons janonicus). This whitsz—o

is native to the main islands of Japan, from Eonchu to Xyushu
and the islands lying b2tween J2pan and Kor=z. The very

first Japenese white-gyes (2lso Mejiro) were rala=asad



on Oahu by the Territorial Board of Agriculture and Forestry
in 1929 (Caum, 1933). At least 252 white-eyes were released
on the island of Hawaii during June 1937 (Berger, 1975b).

The whitzs-sye presents an example par excellence of the
success of introduced birds. This species now occurs on all
of the main islznds, is found from sea level to tree line on
Meui and Hazwsii, and inhabits very dry regions (e.g., Kawaihae)
and those with 300 or more inches of rain per yer. There is
virtually no habitat in Haweii that is nct occupied by the
Japanese white-éya. I believe it tc be the most abundant song
bird in the islznds. It theresfors occurz throughout the
project site and the Hilc region.

“hite-zy2s zat inzects, nectar, soft fruitsz, the pul> of
bverries, and flower buds, so thet they cen be 2 serious pest
to Farmers. <CTas Californis Ctzte Jesartment of igricuiture 1s
greatly concsrnad about the zccidental release of a ralzted

svecies (grzy-backed whits-sye, Z. zsloebrosa) st San Diego.

-

-
0

Two vpairs 2sczzed thers in 1673 or 197L4; 150 offsaring had been
captured in lsss thsn 10 years. "Zstimates of the potential
loss in soft-Sruit crons, should white-eyss even begin to

multinly rapidly and establizh large n»osulations, run &s high

o
o

2s miilicn z year" (Audubcn ilzmszine, Ssntember 1982).

o

b, Family Sturnidae, Starlings and Mynzas

7. Commcn Indian Myna (icridotheres tristis) This myna
+ () = 2= ceu ™ d - - -
is native to India, "est Fakistan, Nepal, and adjacent regions.

The myna was introduced from Indis "in 1363 by br. ‘iliism
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Hillebrand to combat the plague of army worms that was ravaging
the pasture lands of the islands, It has spread and multiplied
t0 an amazing extent; reported to be abundant in Honolulu in
1379, it is now extremely common throughout the territory"
(Caum, 1933)., The myna is common to abundant in lowland areas
of 211 of the inhabitsd islands, being most common in residential
sress and in the vicinity of Zcuzes and barns in rural areas,

I have seen mynas sitfing on the backs of caitle at Zouth Point
zs well as at elevations of 7,500 fe=t on Maunz Kea. Mynas

are comnon in the region of the 2irport, on the nearby land
£ill, =2long roads near the nroject sit2 2s well as in the
razion currounding Hilo,

-
-

¢c. ramily Ploceidze, Veaverbirds and Their Allies

d. Tarblin- Eilverbill (Lonchurz malabarica csntans).
This silverbill is native to Africz, being found frem

Senegal to vestern and southern Sudan (Trsyler, 1968). Cilver:ill:

hava 5:ien charsctsrized as being "rreeminently desert birds."
There are no »ublished records of the relzase of this

snecies in Zawaii (3rysn, 1953; 3erger, 1975z2). It is assumed

that cage birds wers released on the Puuwaawza lanch, probably

during the 1960s. I first discoversd this silverbill near

faweihze on March 22, 1972 (3erger, 1975a). Lster obssrvations

nave revealsed that large »opulzations have becoms established

on the leeward slones of the Kohala Mountain, on tlauna Kea

including Pohakuloa}, Hualalai, &nd south Kona. I know of no

actual resorts of ths occurrence of this silverbill in the Hilo
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area, but it is only a matter of time before the species
establishes itself in that area.

Silyerbiils are seed eaters, and with the other seed saters
already established on the Big Island will meake the hervesting
of small greain crops virtuslly imgosszible on the island of
Hawaii, (see house finch, to follow,)

LY

9, Uutmeg Mannikin or 2icebird (Lonchurz punctulatz).

Also known as the spotted muniz, this sneciss has a wide
dustribution in Sri Lanka, Indiz, levnal, 3urma, and socuthward
into Malyzsia and the Indo~Chinese zubregion, and in the
Philinsines, The species was introduced to Czhu by “r., Willizm

iillebrand in 1565, Caum (1933) wrate that this species feeds

rli

"on seeds of weeds and grasses znd does considarsovle demage to
green rice," Although ricze is no longer grovn in Hawasii, this
seed-eating tird continues to be a2 psst for certain agriculturzl
crons (sse sxzlanstion under houss Zinch). 2Ricsgbirds sre hizhly

gregzricus and flocks of 75 or mors birds ars not uncommon &t

om

cert2in :imes of the year. Thisz is & proiific snscies, ena
I have found activs nests in every month of ths y=er, Ricsbirds

zre not inhabitants of dense forezts and thicksts but are:

o]

found wherever there are wesd ssedg in fairl;y onen spacas:

¥} -

n

for exemple, nastures, goli courss

s ziong dirt rceads znd cone
haul roads, weedy fields, and in resideatizl =zr2sz. The ricebird
is common in Hilo, the area around the zirport, 2nd on Hawaii
Island in generzl. .

10. House Cparrow (Passer domesticus). Incorrectly

callsd the Inglish sparrow (it has =z wids distribution in
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Zurope snd Asia, as well as England), this sparrow was first
imported to Ozhu in 1371, wnen ninsz birds were brought in from
New Zealand (where they had been introduced earlier irom
ngland). Caum (1933) wrote that the species was reported to
be numerous in Honcliulu in 1879, In North America, the house
spwarrow (first introduced in Brooklyn, Nsw York, in 1852)
beczme s serious pest and tens of thousands of dollars were
spent in attempting to control the population (Dearborn, 1912).
This sparrow apcarently nsver became a pest in Hawaii., It

is omnivorous in. dist, zsting weed seeds 2s well 2s insects

[\

and their larvae., The house sparrow typically is found in the
vicinity of men 2nd his buildings but they 2iso forage 1in
outlying aress, such az the land fill region,

s

d, Femily rFrinzillidze, New Vorld Sparrows, Cardinals, Zuntings.
= - £3

11, Cardin-l (Cerdinslis cordinslis). This cardineal

alsc is called the Virginia Cardinal, Kentucky Cardinal, and
Kentucky Redbird, 1Ils native range is the eastern part of

o

North Americs, 2ast of ths plains and nortﬁward into Cntario.
Cardinals were released several times on Hawzii between 192G
and 1931 (Caum, 1933; Serger, 1975b, 153l1). On Hawaii it
occurs from sea lsvel to st lesst 7,500 feet on Mauna Kea znd
Mzuno Loz. It inhesbits very dry areazs znd those with a2 high
annugl rainfsll. This cardinal is a very common bird in the

project area, and they wers especially conspicuous because

of their singing.



.

12. House rminch (Carpodacus mexicanus frontalis). This

seed-esating finch is native to western North America. Birds
were first brought to Hawaii "prior to 1370, probably from

San Trencisco'" (Caum, 1933). It now is an sbundant species

on all of the islands, in residential areas, rural areas, and

in the high ranch and open forest lands on taui and Eawaii.

It trobably is the second most abundant song bird in the islands.
Although the birds sometimes esat overripe cazaysz (hence, the
loczl name "Papaysbird"), the house finch is predominantly a
seed=-gater. Edﬁse fincnes and ricebirds caused great damage

to experimental crovne of sorghum zlsnted on Keusi and Eawaill

during 1971-1972. " report by the Zenate Commitiee on ZIcology,

zn
" ecuals house finch J ceused a 30 to 50 percent lczz in the
scrzhum fisids at Kilszuca on Kasuai last yzar. . . . Ceed-eating

2 =zbout 50 tons of sorghum grzin in a 30-zcre

- |

t
axnerimental fisld thzt wazs expected to preduce 60 tons"

}. Zence, the

Ny

(Eonolulu Advertiser, derch 14, 1972, »ng2 2~

ct

growing of small grain crops in the islands is not a promising

ke

notentizl for the much tzlked-about "diverzified agriculture”

in the Ctate. Two other seed-szating birds (silverbill anc

Jzva sparrow) also hove become estzblished on the island of Ilaweii
since 1972, The house finch is an sbundant- bird throughout

the sroject ar=a znd the Hilo region,
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II. Indimenous 3irds

nacies that are n~tive to the Hawaiion

m

Thaese ars
Isl-onds but whos: total rzngs 21z0 Zacludes other islandsz in
tne Pacific 2esin znd/or lorth Americz2. Thase sre the
black-crovmed nignt heron, 22 species of sesbirds, snd 2 number

of migrztory ssecies that nest in A1

v

y sks or Ziberio and which
srend the winter sececon in the i:’zniz,
Lo Crder Ciconiiformes

a, ramily Airdeidre, E2ronz and Zgretc

1. Slzck-crowned dizat Zeron (Mycticorsx hosctli).
This zubspeciss hzz 2 breeding rznge thet

includes Hawzii and the “estern lemisphare from Vashington and
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Cregon southwar Lrgentins

»s sndangered, =vsn though th2ir continued survival in Haveil
devends on the nressrvation o the zame wetlands on which the
other Hawsii=n watertirds degenc,

These herons eaed on a wids veristy of =quatic and
terrestrial 1lifs: for exam>le, fish, frogs, crzyfish, mice,
znd insescts. 1In Z=zwaii, they alsc est the dovmy young of some

of the seabirds znd zrobably the dowmny young of the endangered

Hawaiian waterbirds, They also r2lish oravns, and the State Lend

Board gave pravn sroducers gz "120-day nermit to destroy

black-crovnad night hsrons which have been cesusing sconomic

havoc -t Cahu's Kzhuku nrawvm £-rm 25 well as other aguaculture
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farms stztewide," (Honolulu Star-Bulletin, October 26,pz2ge 4-8
and October 30, 1985, front n=zg2.)

Thiz heron is ur.common on the Big Island., Personnsl of
the .tets Division of Forestry and "ildlife counted only nine
herons on the island during their semiannual waterbird census
July 27, 1983; zand only eight birds during Jznuary 1986

2zchmen =2nd Talker, 1986). There is no habitat for this heron
at the croject site, but they do occur at ths nearby »nonds,

B, Seabirds.

Xlone of the seabirds nsst or forage in the vicinity of
the »>rojesct site.-

C. Migratory Birds

The most consyicuzuz of the migratory srecies is tks

lassar gelden -lovar (2luviaiiz dominics fuliwvz), which occurs

Haweil gcuring the winter sszszon. This zlovsr Zrecuents

in rssidsntiszl arsas, 0l cources, wesdy 2csturses, ozen zreas

in the mountains, mud flstz, cane hz2ul rozds, and graszy zrszas

zround thz zir field., There is 1o nebitct for these winter

visitants in the forsst of the 2roject site a2t present but

th2 zlover is z common bird in surrounding suitzbls habii.t.
The other migratory szzecies (cother shorebirds, ducks)

ares restricted to sonds, mud flats, znd mcuntzin streams. I

did not ss22 zny during my iieid studies znd I did not sxpact

-1

.

t0 find zny in thet habitat.

?

on
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III. “ndemic Birds

These are birds that sre uniguz to the Hawaiian Islzands;
they do not occur naturally in any other part of the world, <t
least 40 percent of these unigue birds z2lready azre extinct and
another 4J nercent are now classified z3 endangered or thrsatsned
with extinciicn. Most of these endangered speciass are forest
birds and there is no native forest ecosyctem anywhere near
the sroject site,

There is no suitzble habitat for zny of the endsngers=d
Hawaiian waterbirds &t the sroject sitse.

digisfs species'of endemic birds forage over the genersl
regisn of the 2drojsct sits

L. Order Falconifornes

P

2, Tamily sccinitridae, Haovks

le}
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1,%aweiizn Eavwk or 'YI) (3uts

This endemic hawk is an zdsptsbles snecies, fseding

on spiders, insscts, mammals (essecizlly micsz), and both endsmie

and introducad birds (Bergesr, 1G2l). .imilarly, Zcott =nd
his coworkers wrote (1586) that the "'I'o occu:ies a broad ranzge

of habitats irom papsyz and macadamia orchards through virtually
all tyves of forest including ohia rzin forest and subaloinsz
mamane-naio woodland," Moresovesr, Criffin (1G85, ibstract to
Thesis) found "no differsnces . . . in success of 'io nests

in habitats dominated by native (77:%) varsus exotic (65:%)
vegetation, Grifiin also found th2 hom= range of this hawk

to be 1,104 acres, =2né he wroto that "given the abundancs, wids

distribution, and high resvroductives succsss of this snecizs
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e « o 3 1t s=sems aporopriate to reevaluate its sndangerad
status" (Griffin, 1%285:166; see, also, 1984),

Regardlsss of its status (i,e., endangered or non-endangsred),
this hawk hzz 2z ilarge home rangs whers it forages for food, and

it has adpatsd to man's orchards and pastures, I saw tw

hawks in the ohiz {reees as we were driving to the project
area, The tronosed construction in the z-za will have no advsarse

i o N . by . s - ve.
@ffzctzs on the Zaweii=zn Lzvk.

Z, Zaweiian owl or Fuso (lisis fl-mmsuz szndvichensis).

Tne Fuso is 2 subspecies ef tias llorth smericen
gshort-2zred owl, It is & nermansnt residsnt on all 37 ths

m~in islznuz, The birds occur from ssa lzv2l to szt le=st

ke
brushliand lccxing for gsrey, which consists largsly of rats and
mice. I diZ not sse any Pusc during my field studies on March

28, 193C, tut I have seen th2 owl in thic <2n2rzl district in

LI}

the past., In any event, changs of uze 22 zh: smell »nlot in

cverse effacts on the Pu=so.
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the »nroject =zrzs wil

The conly endamic land mammal in the Hawaiian Islands

is the2 Hawaiizn bat (Lasiurus cinereus semotus), 2 subgrecies
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of the American hoary bat. This bat occurs vwrimarily on the
islands of Kauai and Hawaii, It is most common on Haw-1i, anc

has been seen from sea level to 13,200 feet elevation (Xramer,
1971; Tomich, 1S686). Tomich wrote that Yrarity of the hoary

bat is 2 myth which stems from 2 lack ol understanding by the
casuzl observer of how a nonsocial and scattered sorulztion should
anpear." Xe added (1974): "The Hawaiian hosry bat is tynicallg

a solitzary, tree-roosting 2nimel, COccasicnzl svecimens =zrs

1,
O
[l
[o |
n
I}

ingly in rock crevices or even in buildings. Thus, the
nonulation is widely sczattered.” 3Since he wrotz that, tnz bat
2150 hes bzen found to use levs tudes for roosting. Ths bats
are nocturnal in hebits and I 3id not sse cny during my doytinms

field siudizs, The bats {eed on inszctis &

ct

night zng thsy

wouid continue to do so whether the land i

in

covarsd by the
present mixsd forsst or whathsr therc wes 2 treatmenti zisnt

there,

II. Zntroduczs Mammezls

F
.

t

g
M

introduced mammals have zroven highly

Yy

0

v
1=

.

detrimentsl to man, his buiidinzs, sroducts z2nd sgricultursl
cro»s and/or to the native fcrssts and their znimal 1ife,

Nons of these alien mammals is en endangered species znd none is
of concern &5 far zs detrimental eiffects on thzm of any

constructicn or changs in land us2 in the »roject erea,
It would,, in fact, be a great boon to the izlands if it wers
ssible to exterminate =11 of them, which it is not.
Some of these mammals wers first released in the iziznds

Jy Captains Cook and Vancouver 200 years ago, ferzl cattle



(Bos taurus), goals (Canra hircus), sheep (Cvis aries), and

vigs (Sus scrofa) have been dsstroying the Hawaiian native
Torests since 1200, and they continue to d¢ so today. Pigs may
inhabit these forests but I did not see any or any of their
ngigns.”" The other introducec mammals occur only in the higher
mauntain country.

with the posszible excertion of the houss mouse (}Mus musculus)

£ th: -meiler zlisn mammals prey on birds, thelr eggs, and

(1

nestlings, These =mall msmmals include the roof rat (Rattu

i
H
X
P

rattus), the lidrway rat (Rattus norvegicus), Polynssi

(Rattusz =:ulznsz), small Indian mongoose (Zer-estss azurc-unctotus),

ferz]l czt (Felis catus), feral dog (Canis femili=zris), The
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sndengsr.3 forsst birdis, the endengsred Hawsiien waterbirds,

)
n

well asz soultry and othsr domestic birds,

The mongoose iz activz during the daytime, and I sew sevsral

during my $izld studiss, I did not attemct to trzn the
nocturnzl rodents besczus:s their »resence iz irrelevant to en

impsect assessment and becauss all are alisn end testiferous
specizs, It seems ceriain that all of them occur in the

oroject zrea (Kramer, 1971; Tomich, 1986).

Summary and Conclusions
1., The majority of the plants in the »roject area are
introducsd or alien species, a number of which arz _est svei:zes.

More than 4,500 exotic plants have been introduced to the
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Hawaiian Islands (.t, John, 1973). There is no semblance of
any native scosystem anywhere near the droject site. The
change in use of the sits, theref.re, will have no adverse
2ffects on any nativs ecosysten,

2. Becauss there are no endemic amnhibians or land
rz>tiles in the Zawsiiaon Islands, 211 of thoz: that are nresent

ars 2lizn or introduced zzecies, Gsoms (z.7 the bullfrog)
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hreat to endeangered waterbirdz; the nsotropiczl toad
nas voison glands thet ere = thrzat to dogz and to young

children. 11 ¢f th=se introduced animels zrz irrzlzvant to

cecies of intrcducsd biras discuszed
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in this report is an 2ndangered sz2cies aznd = number have
nroven to ve sericuz gests to egriculture in =Zaweii.
dsstruction to scrghum crops oy the ricebird znd thsz houss
finch has been dizcussesd spbove. Ths two specizz of doves

and the oynz hevs been implicotzd in the sorzad of the cceds
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of such noxioucs zilants 2z Lzntsns comerz. Ths Jszanese vhits-oyc
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to kil ssabirds on Yauzi, and may well xill ggher birds on

Tawaii, It ssems rezsonzdl: teo concluds theat the Iresence
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0of these zalien bird snec
essessnent.

L, lo indizenou~ bird stecies now inhabit the =reojict
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sitse, There is no suitable habitat there for the zezbirds
or fcr the migratory winter residents,

S5e I saw two Iowaiian hawks near the nroject site; I
did not hapnen to see a2 Pueo during my brief field tri»n in
ths =zr=zz, lNevertheless, because of my discussion zabove of
these two szecizs, it is my considered ozinion that changz in
the lznduse of the nroject site would heve absolutely no
significant imnact on either of these rzptorial birds,

€. The only endemic land mamm2l in Eaweii is the
Eawziian he-ry bet, now clzzsified 2s a2n endangered species.
The noc=urazl, insect-=zating bat ink-iits urban a2ress as wall
2 outlying regions and thsy will continus to do zo if ths

forest iz rzmoved and is renlaced by 2 treatment

7. ALl of the remaining mammalz in ths sroject eres

buildings, sroducts, agriculturs snd to ths nativs florz and
fzunza, The throe cosciss of rois a2rey on the nestz of
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mongoose is a serious
Zawaiian watorbirds as well a= on poultry and other domestic

pirrds., If it mere »nossiblie to exterminats 21) of the



-

alien animals, it would be a great benafit to the Hawaiian
Islands. There »resence, therafore, in and adjacent to the
nroject site is irrelevant to an environmental impact
assessmzant,

8, Thereforz, I can see no bilological reason for

onnosing any change in the use permit for this nroject.
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M & E PaCifiC| 'nc. Big Island Office

100 Pauahi St., Suite 212
P % Hilo, Hawaii 96720
Engineers & Architects Telaphone (808) 961-2776

May 31, 1988

+ Dr. Andrew Berger
1349 Kainui Drive
Kailua, Hawaii 96734
Dear Dr. Berger:

Re: Hilo Wastewater Treatment System

Thank you for your eariier assistance in the bioiogiﬁal study
required for our environmental assessment for the Hilo Wastewater
Treatment project.

In conjunction with the over-all system which will include the
construction of an access road and sewer pipelines, I have attached a
map delineating the location of these items. The treatment plant will
occupy 15 acres of the initially surveyed 23 acres at the east-end of the
runway. The proposed access road to the plant site will be a continuation
of the airport access road and would need to cross over State as well
as Bishop Estate lands. The sewer pipelines are proposed to run from the
County's existing sewage treatment plant at Puhi Bay in a southerly
direction along Pua Avenue, easterly along the inside of the airport

. boundary fence to a point approximately 3,200 feet from the end of the
runway, and continuing in a southerly alignment to the treatment plant
site.

In your earlier field study and literature research, you
determined that development at the proposed treatment plant site would
not have any adverse environmental consequence. Based on your site
investigation and your general knowledge of the characteristics of the
area, would you anticipaie any cignificant binlogical impact resulting
from construction along the corridor of the proposed access road and
sewer pipelines.

Your early review and comment on this matter would be most
sincerely appreciated. Please call me should you have any questions.

Sincerely,

Edward K. Harada
Manager

mns

Attachment: 1

cc: Lambert Yamashita w/attachment
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June 2, 1988

Mr, Edard K, Harada . |
200 Benant 5ot TBS14e 212 |
au ats ulte :
Hilo, HI 96720 | JU.N 3 1988

Dear Mr. Harada:

This iz in response to your letter and-enclosure of
May 31, 1988: Re: Hilo Wastewater Treatment System/

My conclusions with respect to the plpelines is the
same as for my earlier report: there would be no significant
impact on either the flora or the fauna of the area,

Sincerely,

Andrew J, ger
1349 Kainuwd/Drive
rhone: 262-8325 Kailua, HI 96734
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by
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INTRODUCTION
BACRKGRCUND

At the request of Mr. Edward Harada, Manager of the Big Island office
of M & E Pacific Inc., Paul H. Rosendahl, Ph.D., Inc. (FHRI) recently
conducted an archaeological reconnaissance survey of the Hilo Wastewater
Treatment Facility Site project area, located in the Land of Waisakea,
District of South Hilo, Island of Hawaii (TMK:2-1-13:Por.12,13,20,22).
The primary objective of the reconnajssance survey was to make a general
assessment, in conjunction with the preparation of an Envirommental Impact
Statement (EIS), concerning the presence or absence of, and potential
impacts of the project omn, any sites of possible archaeological
significance within the immediate project area. -

Approximately 66 man-hours of lasbor were expended in conducting the
field work. Upon completion of field work, findings and preliminary
conclusions~~including tentative evaluations and recommendations—-—were
discussed with Dr. Roes Cordy, chief archaeologist in the Department of
Land apd Natural Resources-Historic Sites Section (DLNR-HSS), and with Ms.
Connie Kiriu, staff planner in the Hawaii County Planning Department
(HCPD). Dr. Cordy and Ms. Kiriu will formally review project findings
upon submission of this final report.

SCOPE OF WORK

The basic objective of the recomnaissance survey was to identify--to
digcover and to locate on available maps-—sites and features of potential
archaeoclogical significance. A reconnaigsance survey comprises the
initial level of archaeclogical investigation. It is extensive rather
than intensive in scope, and ie conducted basically to determine the
presence or absence of archaeclogical resocurces within a specified project
area. A reconnaissance survey indicates the general nature of and variety
of archaeological remains present, and the general distribution of such
remains; it permits & general significance assessment of the archaeolo-
gical resources, and facilitates formulation of realistic recommendations
and estimates for such Ffurther work that might be necessary or
appropriate. Such further work could include jintensive survey--data
collection involving detailed recording of sites and features--and
selected test excavations; and possibly mitigation--data recovery research
excavations, construction monitoring, interpretive planning and
development, and/or preservation of sites and features with significant
gcientific research, interpretive, and/or cultural values.
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The specific objectives of the Hilo Wastewater Treatment Facility Site
reconnaissance survey . were (a) to review and evaluate available
archaeological and historical literature relevent to the proposed site,
(b) to «conduct a surface reconnaissance survey to determine the
presence/absence of significant archaeological sites within the proposed
site, and (c) to assess what effect, in any, the proposed project might
have on existing archaeclogical sites.

The reconnaissance survey was conducted in accordance with the minimum
requirements for reconnaissance-level survey as recommended by the Society
for Hawaiian Archaeology (SHA). These standards are currently used by the
DLNR-HSS and HCPD as guidelines for the review and evaluation of archaeolo-
gical reconnaissance survey reports submitted in conjunction with various
permit applicatioms.

PROJECT AREA DESCRIPTION

The Hilo Wastewater Treatment Facility Site project area is situated
in the Land of Waiakea, District of South Hilo, Island of Hawaii
(Figure 1). The project area is located southeast of General Lyman Field,
3,200 ft east of the eastern end of the existing main runway, and 2,000 ft
south of the centerline of the main rumway. The project area is comprised
of a square parcel and a sewerline corridor which extends seaward from the
parcel. The parcel measures c. 1,000 fr (305.0 m) on a side and comprises
about 23 acres. The corridor is c. 12,535 ft (3,810 m) long. It extends
northward from near the northeast corner of the project area for about
2,250 ft, at which point it turns and extends westward for c. 7,000 ft
{2,134.0 m), and finally turns and extends to the northwest for c. 3,285
£t (1000.0 m). The northwesterly running segment, which parallels Pua
Avenue, cuts through a Hawaiian Homes subdivision and terminates at the
present sewer plant at Puhi Bay.

Vegetation within the 23-acre square parcel and within the north-south
running leg of the corridor is very dense and consists primarily of mature
ohi'a (Metrosideros collina [Forst.] Gray subsp. polymorpha [Gaud.] Rock),
pandanus (Pandanus odoratissimus L.), clerodendron (Clerodendron
fragranus), uluhe (Dicranopteris linearis [Burm.] Underw.), ti (Cordyline
terminalis L.), and ‘'ie'ie (Freycinetia arborea Gaud.). Vegetation in the
east-west leg of the corridor is fairly open. Vegetation in the
northwesterly running leg of the corridor is very open and is comprised of
various landscaping ornamentals.

Rainfall in the project area is c. 125 to 150 inches per year
(Armstrong 1983:63). The terrain in the 23-acre square parcel portion of
the project area, except for an area of fairly level pahoehoe in the
southwest portion of the parcel, is irregular and is characterized by
series of pahoehove ridges and low areas.

A long-time resident of a nearby subdivision, who was part of the crew
who excavated a trench along the east-west corridor, described how they
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had to dig through golid rock in order to open the trench, and how
portions of the trench were up to 12 ft below ground surface. The trench,
he said, was situated immediately inside of the existing £fence which
surrounds the perimeter of the General Lyman Field main runway. The

trench appears to correspond approximtely with the planned sewerline
corridor.

PREVIOUS ARCHAEOLOGICAL AND HISTORICAL RESEARCH

A review of archaeological reports at Hawaii County Planning
Department and DLNR-HSS indicated that only limited archaeological study
has been conducted in Hilo and that no archaeological work of amy kind has
been conducted within or immediately adjacent to the project area. In
addition, background research indicates that no Land Commission Award
(LCA) parcels have been granted in the present project area.

The earliest archaeological investigation concerning Hilo was
conducted by Hudson in the early 1930s (Hudson Ms.). In his study, Hudson
degcribes sites in an area north of the present survey area—-—an area
extending along the coast from Hilo to Leleiwi. Hudson did not identify
any archaeological remains in Hilo town.

In 1982, J.S. Athens conducted an archaeological walk-through survey
in Hilo for the U.S. Army Engineer Division-Pacific Ocean (Athens 1982).
In conjunction with Athens' study, under the same cover, was historical
research by Kelly. Kelly conducted research on Alenaio Stream and the
Hilo Boarding School ditch, and reviewed Hilo's development (Kelly 1982).
The research by Kelly provides some information on the early history of
Hilo (a more detailed history of Hilo is presented in "Hilo Bay: A
Chronological History" [Kelly et al. 1981]). An 1825 map of Hilo by C.R.
Melden, included in Kelly's research (1982:4), indicates that the present

project area had no specific uses-—no houses or villages are depicted
within the area.

The two most recent archaeclogical studies conducted in Hilo were by
M.L.K. Rosendahl (1988), and Rosendahl and Talea (1988). The former study
was 8 reconnaissance survey of five potential judiciary sites in Hilo.
During that survey, no archaeological remains of any kind were
identified. The latter study was a reconnaissance survey of three
potential irradiation plant sites. All the sites were in the Land of
Waiakea; two of the sites were located immediately adjacent to and west
and south of General Lyman Field. During the survey, no archaeological
remains were identified (Rosendahl and Talea 1988).

FIELD METHODS AND PROCEDURES

Field work for the current project was conducted on April 6 and 8,
1988, by PHRI Supervisory Archaeologist Margaret L.K. Rosendahl, assisted
by PHRI Field Archaeologists Roy Pua-Kaipo, Eric Pearthree, Mikele Fager,
and Jack Harris. The field work consisted of conducting pedestrian sweeps
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across the 23-acre square parcel, and conducting a walk-through survey of
the corridor. To facilitate the survey, crew members used copies of a
topographic map (scale 1"=200'). Professional surveyors had earlier
hand-cut their way through the demnsely vegetated north and west boundaries
of the square parcel and had flagged the boundaries every 100 ft with
orange flagging tape. The archaeclogical crew hand-cut an additional line
along the south boundary and flagged it with pink flagging tape. The
pedestrian sweeps were initiated from the south boundary and proceeded
toward the morth. During the sweeps, the distance between sweeping crew
members varied between 10-15 meters, depending on <vegetation and
topography. The corridor survey covered ¢. 5.0 meters on either sgide of
the corridor centerline. A line had to be hand-cut through the dense

vegetation in the north-south leg of the corridor prior to that leg being
surveyed,

FINDINGS

No archaeological remasins of any kind were identified within the Hilo
Wastewater Treatment Facility Site project area; the ground surface of the

project area evidenced no traces of prehistoric or early historic land use
patterns.

CONCLUSION

Based on the negative results of the present archaeological surface
reconnaissance survey, it is comncluded that no further archaeological work
of any kind is npecessary at the Hilo Wastewater Treatment Facility Site
project area. It is recommended that the project area be granted full
archaeological clearance.

It should be noted that the above evaluations and recommendation have
been made on the basis of a surface recomnaissance survey. There is
always the possibility, however remote, that previously unidentified
subsurface cultural features or deposits of significance might be
encountered in the course of subsequent land modification activities. 1In

such a situation, archaeclogical consultation should be sought
immediately.
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M&E Pacific, Inc.

100 Pauahi St., Suite 212

s G Hilo, Hawali 96720
Engineers & Architects Talephone (808) 961-2776

May 31, 1988

Dr. Paul Rosendahl
Archaeologist

305 Mohouli Street
Hilo, Hawaii 96720

Bear Paul:

Re: Hilo Wastewater Treatment System

Thank you for your earlier assistance in the archaeological study
required for our environmental assessment for the Hilo Wastewater Treatment
project.

In conjunction with the over-all system which will include the
construction of an access road and sewer pipelines, I have attached a map
delineating the location of these jtems. The treatment plant will occupy
15 acres of the initially surveyed 23 acres at the east end of the runway.
The proposed access road to the plant site will be a continuation of the
airport access road and would need to cross over State as well as Bishop
Estate lands. The sewer pipelines are proposed to run from the County's
existing sewage treatment plant at Puhi Bay in a southerly direction

* along Pua Avenue, easterly along the inside of the airport boundary fence
to a point approximately 3,200 feet from the end of the runway, and
continuing in a southeriy alignment to the treatment plant site.

In your earlier field study and literature research, you
determined that development at the proposed treatment plant site would
not have any adverse environmental consequence. Based on your site
investigation and vour general knowledge of the characteristics of the
area, weuld you anticipate any significant archaeological impact resulting
from construction aleng the corridor of the proposed access road and
cewer pipelincs. :

Your early review and comment on this matter would be most
sincerely appreciated. Please call me should you have any questions.

incerery.

Edward K. Harada
Manager

mms
Attachment: 1
cc: Lambert Yamashita w/attachment
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PAUL H. ROSENDAHL, Ph.D,, Inc.
Consulting Archaeologist

Juna 8, 1988

88-415
Mr, Edward K, Harada, Manager
Big Island Office
M & E Pacific, Inc.
100 Pauahi St., SBuite 212
Hilo, Hawaii 96720 JUN 8 1988

Subject: Hilo Westewater Treatment System

Dear Mr, Harada:

We have reviewed the map attachad tec your latter of May 31, 1988 to
Dr. Paul Rogendahl. In your letter, you asked whather--bssed on our
racent fileld survey of the proposed wastewater treatment plant site and
knowledge of the area——we would anticipata any significant impact upom aay
archaeclogical resources by the proposed accass road corridor and sewer—
line corrider. The access road corridor and sewarline corridor ara
identified on this map, As part of Hilo Wastewatar Treatment project, the
aeverline corridor was inspected during the recent archaeological
reconnaissance gurvey conducted by Paul H, Rosendahl, Ph.D., Inc, (PHRI)
in April 1988, The reconnaissance survey of the unataked sewerline
corridor involved cutting a survey line through thick vegetation from the
proposed wastewater treatment sita to the northeast cormer of the General
Lyman Field property. The remaining pipeline corridor was also inspected.
The proposed access road corridor wse not included in the identified areas
to be surveyed. Based on a review of existing literature and the recent
archaeological surveys, it is our opinion that tha potential for archaeo—
.loglcal sites within this access road corridor is extremaly remote. To
date no archaeoclogical sites have been identified in this forested araa,

It ig our recommendation that the access road corridor be examined in
conjunction with the survey and design work. This work would ba conducted
&s part of monitoring the accase road vegetation grubbing, end would
involve inspecting the alignment eftar it has been flagged but before the
initisl grubbing., Based on our experience to date in this ares, there
appears to be extremely low probability for archaeological asites, and this
approach would be appropriata.

If you have any quastions, pleasa feel fres to contact me at our Hile

office at 969-1763,
Sincerely, g é" ?¢

Hargﬂ 1 L.K. Rogendahl
Vice President and Supervisory
Archaeologist

305 Mohouti Street » Hilo, Hawaii 96720 » (808) 969.1763 or 966-8038
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FITTTA  y  WOG

Barrett Consulting Group Inc. L
12 South King Street, Suite 200
Honolulu, Hawaii 96813

Dear Mr. Lutz:

SUBJECT: Historic Preservation Review — Hilo Wastewater
Treatment Plant Project
Waiakea, South Hilo, Hawaili
TMK: 2-1-13: parts 12, 13, 20 & 22

Thank you for your letter of May 12, 1988. Our staff has reviewed
the report.

If federal involvement exists, then compliance with the National
Historic Preservation Act will have to occur. [f State
involvement or direct County involvement or funding occurs, then
Chapter 6E, H.R.S., has to be complied with. This letter covers
either possibility.

The archaeological report (M. Rosendahl 1988. Archaeological
Reconnaissance Survey for Environmental Impact Statement (EIS),
Hilo Wastewater Treatment Facility Site) indicates that the
archaeological survey adequately covered the project area and that
no historic sites were found. Thus, your project will have "no
effect” on significant historic sites, and compliance with the
historic preservation laws is met. (Note: The wording in the
last sentence should be used in your Draft EIS, not the phrases
"archaeological clearance" or 'no further archaeological work is
necessary". The latter phrases have no meaning in the legal
framework of the laws in this case.)

Thank you for your early coordlnatlon with our Historic Sites
Section on this matter.

Very truly Y?%ii:>

e
WIiLLIAM W. PATY
Chairperson and
Historic Preser

ate
tion Officer
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STATE OF HAWAII
WATER QUALITY STANDARDS



CLASSIFICATION OF WATER USES

MARINE WATER

(A) CLASS AA - it is the objective of this class that these waters
remain in their natural pristine state as nearly as possible with
an absolute minimum of pollution or alteration of water quality
from any human-caused source or actions. To the extent
practicable, the wilderness character of such areas shall be
protected. No zones of mixing shall be permitted in this class
within a defined reef area, in waters of a depth less than ten
fathoms or in waters up to a distance of 1,000 feet offshore if
there is no defined reef area and if the depth is greater than ten
fathoms.

The uses to be protected in this class of waters are oceanographic
research, the support and propagation of shellfish and other
marine line, conservation of coral reefs and wilderness areas,
compatible recreation, and aesthetic enjoyment,

The classification of any water area as Class AA shall not
preclude other uses of such waters compatible with these
objectives and in conformance with the criteria applicable to
them.

(B) CLASS A - It is the objective of this class of waters that their
use for recreational purposes and aesthetic enjoyment be
protected.

Any other use shall be permitted as long as it is compatible with
the protection and propagation of fish, shellfish, and wildlife,
and with recreation in and on these waters. Such waters shall not
act as receiving waters for any discharge which has not received
the best degree of treatment or control compatible with the
criteria established for this class. No new industrial or sewage
discharges will be permitted within embayments.

Source: Chapter 54 of Title 11, Administrative Rules, Department of
Health, State of Hawaii



1. Class A Open Coastal HWaters

Not to exceed Not to exceed
Geometric Mean the given value the given value
not to exceed more than 10% more than 2%

Parameters the_given value of the time of the time

Total Kjeldahl 150.00* 250.00* 350.00%

Nitrogen (ug N/1) 110.00%* 180.00%=* 250.00%*

Ammonia Nitrogen 3.50* 8.50% 15.00%

(ug NHA-N/I) 2.00% 5.00%% 9.00%*%

Nitrate + Nitrite 5.00% 14, 00% 25.00%

Nitrogen (ug (NO3

+ NOZ)-N/l) 3.50%% 10.00* 20.00*

Total Phosphorus 20.00% 40.00* 60.00*

(ug P/1) 16.00%* 30.00%* 45, 00+%*%

Light Extinction*#* 0.20%+ - 0.50% 0.85%

Coefficient (k units) 0.10%*% 0. 30%%* 0.55%%

Chlorophyll a 0.30% 0.90* 1.75%

{ug/1) 0.15%% 0.50%* 1.00%*

Turbidity (Nephelo- 0.50% 1.25% 2.00*

metric Turbidity

Units) 0.20%* 0.50%% 1.00%*

* "Wet" criteria apply when the open coastal waters receive more than
three million gallons per day of fresh water discharge per shoreline
mile.

*k "Dry" criteria apply when the open coastal waters receive less than
three million gallons per day of fresh water discharge per shoreline
mile.

*%* Light Extinction Coefficient is only required for dischargers who have
obtained a waiver pursuant teo Section 301(h) of the Federal Water
Pollution Control Act of 1972 (33U.5.C.1251), as ammended, as are
required by EPA to monitor it.

Temperature - S5hall not vary more than 1°C for ambient conditions.

Salinity (ppm) - shall not vary more than 10% from natural or seasonal changes
considering hydrologic input and oceanographic factors,



A.

C.

II

C i n

Oxidation-reduction potential (E,)} in the uppermost 10 em sand
patches shall not be less than +100 mv.

No more than 50X of the grain size distribution of sand patches
shall be smaller than 0.125 mm in diameter.

Episodic deposits of flood-borne soil sediment shall not occur in
quantities exceeding equivalent thickness for longer than 24 hours
after a heavy rainstorm as follows:

(1)

(ii)

(iii)

(iv)

No thicker than an equivalent of 2 mm. (0.02 inch) on living
coral surfaces.

No thicker than an equivalent of 5 mm. (0.02 inch) on other
hard bottoms.

No thicker than an equivalent of 10 mm. (0.02 inch) on soft
bottoms.

The director of health shall determine parameters, measures,
and criteria for bottom biclogical communities which may be
affected by proposed actions. Permanent benchmark stations
may be required where necessary for monitoring purposes.

The water quality standards for this subsection shall be
deemed to be met if time series surveys of benchmark
stations indicated no relative changes in the relevant
biological communities, as noted by biological community
indicators or by indicator organisms which may be applicable
to the specific site.

Marine Recreational Waters Criteria (within 1,000 feet of shoreline)

A.

Enterococcl content shall not exceed a geometric mean of 35 per
100 ml in five or more samples as collected during any 30-day
period.

Raw or inadequately treated sewage or other pollutants of public
health significance, as determined by the Director of Health,

shall

not be present in natural public bathing or wading areas.
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SUMMARY

The proposed Hilo injection well site has exceedingly
high injection capacity and low clogging potential.

Wastewater injection at the site is not expected to
contaminate potable groundwater supplies as the site is
well seaward of the UIC line and greater than 10,000 feet
from the nearest drinking water wells,

Two options for wastewater injection at the site are:
(1) injection directly into the basal lens, and (2)
injection into the salt water underlying the lens.

Because of its buoyancy, wastewater injected into the
underlying salt water will rapidly rise into the basal
lens; hence in both cases the same general processes will
prevail, resulting in a wastewater plume that will flow
with the ambient groundwater and discharge into the ponds
and along the coast.

Because of the very high transmissivities and groundwater
flow rates in the region, the wastewater plume will be
restricted over a relatively narrow distance (about 1000
feet at the coast) and mixing effects will be minor; thus
essentially a continuous slug of undiluted wastewater can
be expected to discharge into the ponds and along the
coast.



INJECTION WELLS AND THEIR PERFORMANCE
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SUMMARY OF INJECTION WELL PERFORMANCE IN HAWAITI

The history of injection well use for disposal of domestic
sewage wastewater in Hawaii is extensive. More than 500 injection
wells have been constructed and operated for this purpose during
the past 25 years in Hawaii. The nature of Hawaiian injection well
practices and problems has been described extensively in the
literature, and some of the more significant publications include:
Larson, et al, 1977; Oberdorfer and Peterson, 1985; Peterson, et
al, 1978; Peterson and Oberdorfer, 1985; Petty and Peterson, 1973;
and Takasaki, 1974. The conclusions of Peterson and Oberdorfer
{1985) are especially relevant for this project, and they are
summarized below (reprint of this paper is attached).

Wastewater injection poses two distinct potential problems in
the Hawaiian environment: {l) possible contamination of potable
groundwater supplies and nearshore coastal waters, and (2}
formation clogging and subseguent reduction of injection well
capacity. Contamination of fresh groundwater bodies by injected
wastewaters is not known to be a problem at the present time. The
extent of nearshore coastal water contamination is uncertain.
Certainly wastewaters injected into coastal aquifers within a few
tens or hundreds of meters from the shore must discharge virtually
undiluted into the coastal waters. Bowever, to date the extent of
this problem, if it occurs, has not been documented.

Conversely, problems of formation clogging and significant
reduction of injection well capacity have been severe, and well
over half of all Hawaiian wastewater injection wells have

experienced significant clogging problems. Petty and Peterson



(1979) determined that the following factors are most responsible
for injection well failures: (1) unfavorable hydrogeology, (2)
underdesign of sustainable injection well capacity, (3) poor
effluent quality, and (4) lack of proper injection well
maintenance., Peterson and Oberdorfer (1985) state that
"although clogging will undoubtedly continue to be a
major obstacle to the successful operation of existing
and future injection wells,.........it is possible to
achieve considerable improvement in injection well
performance if steps are taken to eliminate existing
deficiencies, The most important of these involve
better site selection, more realistic injection capacity
prediction and design, better control of injectant
quality, and the use of more diligent well maintenance
and rehabilitation practices.,”
They go on to conclude
"it is now quite clear that injection wells are not the
low-cost maintenance-free wastewater disposal alternative
they were once thought to be. Furthermore, it is quite
likely that under all but the most favorable of conditions,
the useful lifetime of injection wells is gquite short,
probably only a few years at the most, and perhaps their
use should be considered only as an interim disposal
solution. Nonetheless, at favorable sites, the use of
wastewater injection wells can be moderately successiul
if adequate effort and money are expended to ensure their

proper operation.”



HYDROGEOLOGIC SETTING OF HILO PROJECT AREA

The Hilo project area is underlain by basaltic lava flows of
the Mauna Loa Kau Volcanic Series. Davis and Yamanaga (1968)
characterize the water-bearing properties of these rocks as
extremely permeable with large coastal spring discharge.
Drawdowns are minute even at pumping rates of several thousand
gallons per minute, and hydraulic conductivity (K) values of
several thousand feet per day are likely. This author's persconal
experience with pump testing of the nearby Hawaii Electric wells
confirms the existence of the very high K values in this area. A
series of pump tests conducted in 1973 on Hawaii Electric wells
4203 (located approximately 15,000 feet south west of the proposed
STP, see Figure 1) demonstrated that pumping rates of about 4500
gallons per minute (gpm) produced no observable drawdown in an
observation well 100 feet away and only about 0.5 inches of
drawdown in an observation well 25 feet from the pumped well
(Peterson, 1973, Unpublished report to Hilo Electric Co.). Pump
test results from several of the Hawaii Electric wells are listed
in Table 1, and show specific capacities (pumping rate/drawdown)
ranging from 1000-5500 gpm/ft.

Further evidence of the very high permeabilities in the Hilo
area is the extensive basal groundwater discharge along the coast,
which is thought to be on the order of at least 30 mgd per lineal
mile of coast. In fact, several investigators have estimated that
the spring discharge at Waiakea Pond alone exceeds 100 million

gallons per day (Davis and Yamanaga, 1968).



Groundwater in the Hilo coastal area occurs as unconfined
basal water with heads of only a few feet above sea level. The
head at the proposed injection site has not been measured, but it
is thought to be about 4-5 feet, and thus the hydraulic gradient
must be about 4-5 feet per mile. The direction of groundwater flow
is not well known in detail, but generally is toward the coast and
in the project area is thought to move in a general north-
northwesterly direction.

Groundwater quality in the area is generally brackish right at
the shore but rapidly freshens inland. For example, water at well
4202-01 has about 200 mg/l Cl while water at Hawaii Electric wells
4203 have only about 25 mg/l Cl. Figure 1 shows the location of

known nearby wells and Table 1 gives hydrologic data for the wells,

SUITABILITY OF THE HILO PROJECT AREA FOR WASTEWATER INJECTION

In order to demonstrate the suitability of the project site
for wastewater injection several potential problems must be
evaluated. These are: (1) injection capacity, (2) clogging
potential, (3) contamination of potable groundwater supplies, and
(4) contamination of coastal waters.

In; . . :

As described in the previous section on the hydrogeologic
setting, the subsurface formations within the Hilo project area are
extremely permeable (K is estimated to range between 1000-10000
ft/day), and hence injection capacity should be high. As shown in
Table 1, pump test results from the Hawaii Electric wells give

specific capacities in the range of 1000-5500 gpm/ft (note:



injection capacity = injection rate/head build-up, which, in a
given well, theoretically is the same as specific capacity, but in
actual practice usually is somewhat lower). Injection capacity is
site specific and future injection testing would be required at the
actual injection well sites selected, but all indications are that
injection capacity at the proposed project site is fully capable of
handling the anticipated wastewater volume of 5 mgd.
Clogging Potential

Generally, clogging potential of an injection system is
inversely related to injection capacity, thus clogging at this site
would not be expected to pose serious problems. It must be
remembered, however, that clogging at any site can become a serious
.problem if the injected wastewater quality is allowed to
deteriorate or if the injection wells are not properly maintained
and serviced. As described by Peterson and Oberdorfer (1985),
injection wells guite clearly are not the maintenance-free low-cost
disposal alternative they were once thought to be. As an example,
if during the course of a power outage or some other STP
malfunction, raw sewage enters injecton wells it will rapidly clog
them, often beyond the point of easy rehabilitation. This is
unlike an ocean outfall system which normally can survive short
periods of raw sewage disposal without serious long-term
conseguences.
Groundwater Contamination

As described above, because of the high injection capacity and
low potential for clogging, this site appears to be well suited for

successful injection well operations. However, these very



properties that are so favorable for injection can be expected to
cause the injected wastewater to move rapidly away from the
injection site with only minor mixing and dilution, Hence
contamination of groundwater and/or coastal waters are potential
problems. At this site contamination of potable groundwater is not
expected to be a problem. Although abundant quantities of low
salinity groundwater exist within a few thousand feet of the
proposed injection site, the entire project area is located well
within the zone designated for injection by the UIC line (see
Figure 2). Furthermore, there are no wells used for potable water
supply within at least 2 miles of the proposed injection site
(Figure 1 and Table 1), and the wastewater plume that is expected
to form as a result of injection (see accompanying report by J.
Mink) will move rapidly toward the coast and away from the more
potable inland groundwaters.
Coastal Water Contamination

The most serious problem associated with wastewater injection
at the proposed site is possible contamination of nearshore coastal
and pond waters, Given the very high permeability of the lava
formations in this region, it is extremely likely that a plume of
injected wastewater will rapidly migrate from the injection well
site to the coastline. It is anticipated that the plume will
become permanently established and discharge a stream of virtually
undiluted wastewater into the coastal and pond waters north-
northwest of the injection site. The extent of contamination of
these waters will depend on several factors: the quality and

quantity of wastewater discharge, the area of shoreline {or pond)



over which the discharge occurs, and the amount of turbulence and
hence mixing of the coastal and pond receiving waters. Coastal
waters thought to be most susceptible to contamination are shown in
Figure 1, If wastewaters enter Lokoaka and Kionakapahu ponds the
pond waters will be particularly susceptible to contamination

because mixing in the ponds is minimal.
REFERENCES CITED

Davis, D.A., and G. Yamanaga, 1968, Preliminary report on the water
resources of the Hilo-Puna area, Hawaii, Circular C-45, Dept.
Land and Natural Resources, State of Hawaii.

DLNR, 1984, Ground Water Index and Summary, State of Hawaii, Dept.
of Land and Natural Resources, State of Hawaii.

Larson, S.P., S.S5. Papadapulos, H.H. Cooper, W.L. Burnham, and S.D.
Larson, 1977, USGS simulation of wastewater injection into a
coastal aquifer system near Kahului, Maui, Hawaii, USGS Open-
File Rpt 77-469.

Oberdorfer, J.S., and F.L. Peterson, 1985, Wastewater injection:
geochemical and biogeochemical clogging processes, Ground Watep
23(6), 753-761. '

Peterson, F.L., J.A. Williams, and S.W. Wheatcraft, 1978, Waste
injection in a two-phase flow field: sandbox and Hele-Shaw
model study, Ground Water, 16(6), 410-416.

Peterson, F.L., and J.A. Oberdorfer, 1985, Uses and abuses of

wastewater injection wells in Hawaii, Pacific Science, 39(2),
230-240.



Petty, S., and F.L. Peterson, 1979, Hawaiian waste injection
practices and problems, Water Resources Research Ctr Tech Rpt
123, University of Hawaii, Honolulu.

Takasaki, K., 1974, Hydrologic conditions related to subsurface and

surface disposal of wastes in Hawaii, USGS Open-File Rpt 1-74.



Pacific Science (1985), vol. 39, no. 2

Pl e dmai st e PO REY -

T 1985 by the University of Hawai Press. All rights reserved

Uses and Abuses of Wastewater Injection Wells in Hawaii!
Fraxk L. PETERSON? and Junge A. OBERDORFER?

ABSTRACT: During the past two decades in Hawaii. more than 500 injection
wells for the disposal of domestic sewage wastewater have been constructed and
operated. Thus far, contamination of potable groundwater supplies has not been
a problem. Many of the injection welis, however, have not performed as de-
signed. and aquifer clogging and reduced injection capacity have produced
numerous well failures resulting in public health, legal, and financial problems.
Factors most commonly responsible for the well problems have been unfavorable
hydrogeology. underdesign of injection well capacity, poor effluent quality, and
lack of injection well maintenance. Detailed study of clogging mechanisms in the
immediate vicinity of injection wells suggests that binding of pore spaces by
nitrogen gas is the most important cause of aquifer clogging, Other clogging
mechanisms also operating are filtration of solid particles and growth of

microorganisms.

THe HawanaN IsLanps Are principally de-
pendent on groundwater for potable water
supplies. Consequently. the disposal of liquid
wastes into the subsurface is of great concern.
The principal mode of groundwater occur-
rence is the basal (or Ghyben-Herzberg) lens
of fresh water overlying and displacing the
denser saline water. The buasal groundwater
body is generally thickest and freshest where
recharge (i.e.. rainfall) is greatest, which is
generally in the interior portions of the islands.
Along the coastal margins of the islands.
groundwater bodies are generaily thinner and
more saline. The predominant aquifers are
highly permeable basaitic lava flows. How-
ever, in the coastal portions of the older
islands. especially Oahu and Kaual. less per-
meable marine and alluvial sediments, com-
monly referred to as caprock. often occur and
may confine fresh basal water beneath them.
The caprock materials may also contain some
fresh groundwater, but more commonly con-
tain brackish water.

! Manuscript accepted | November 1984.

Universtty of Hawaii at Manoa, Depaniment of
Geology and Geophysics. and Water Resources Research
Cenier, Honolulu, Hawai 96822,
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Because the Hawaiian Islands are sur-
rounded by the Pacific Ocean and the vast
majority of the populanon lives in the coastal
region. disposal of municipal wastewaters has
been achieved mainly by ocean outfulls in the
urban sewered areas and by cesspools in the
rural unsewered regions. During the last two
decades, however, numerous hotels. apart-
ments. and condominiums have been con-
structed in outlying unsewered arcus. gencrally
along the coast. These new facilities have pro-
duced volumes of sewage that for the most
part are 100 great for cesspool disposal. but
too small for economic oceun outfall disposal.
As a result. the use of injection wells for sub-
surfuce disposal has proliferated. often with
less than satisfactory results {Figures | and 2).

HawanAN INIECTION WELLS

At present there are more than 230 injection
facilities that utilize over 500 injection wells in
the state. These weils are used {or a variety of
industrizl and domestic wastes. but the major-
ity are for the disposal of treated sewage efflu-
ent. Figure 3 shows the generalized location of
injection well facilities in the State of Hawaii.

Most wells are privately owned and oper-
ated and are characterized by shallow depth
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Fiatre [. Overflow of sewage effluent from clogged snjection wells, Ewa Beach. Oahu.

(usually less than 30 m}). small diameter (0.10m
being the most common). und injection rates
of only a few hundred liters per minute. In
addition. there are several municipal injection
well facilities on Oahu and Maui. The wells at
these facilities are generally deeper and larger
than the private installations. and typically
inject several hundred thousand to a few
million liters per day of wastewater.

Most of the injection wells in Hawait, es-
pecially those for disposal of treated sewage
effluent. are located in the coastal region
where the recetving walers are brackish or
completely saline. In this environment the
groundwater table usually lies only a few
meters below the ground surface: therefore.
waler table Auctuations resulting from ocean
tides and storms and seasonal changes in
groundwater recharge often significantiy af-
fect injection well performance. The recetving
formations are generally sedimentary caprock
materials. but in some regions, especially on
Hawai Island. the receiving formations are
lava flows. Figures 44 and 48 show a hydro-

geologic cross sectton and a plun view of
wastewater injection into a typical coastal
aguifer environment.

INJECTION WELL PROBLLMS

Wastewiter injection poscs two distinctly
different types ol potential problems in the
Hawantan environment. If the mjectant mi-
grates too far from the injection wells without
sufficient dilution by the resident ground-
walter. contamination of potable groundwater
supplies and the shallow nearshore coastal
walers may result. Contamination of fresh
groundwater bodies by inmjected wasiewater
has been investigated 1n detail by Peterson.
Williams., and Wheateraft (1978) and Wheat-
craft and Peterson (1979). and is not known to
be a significant probiem at the present time.
Fortunately. because virtually all wastewater
injection is restricted to coastal areas where
the groundwater is generally brackish or
saline. freshwater aquifers have not been

h
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FiGure 2. Compressed air used to unclog injection well, Ewa Beach, Oahu.

threatened. The Honolulu Board of Water
Supply (1982) and the Hawaii State Depart-
ment of Health (1984) have set stringent con-
trois on the placement of injection wells
(Figure 5). Wastewater injection is generally
allowed only in those areas where the chlo-

ride content in the groundwater exceeds
5000 mg,liter. Furthermore, in areas where
basaitic aquifers containing potable water
underlie sedimentary caprock, injection into
the caprock is permitted only where at least
15m of nonpermeable material separates the
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Fioure 3. Generalized location of injection well facilinies (stippled sreas) on the islands of Kauat, Quhu, Molokai,

Mo, and Hawan.

potable groundwater from the bottom of the
injection wells.

The extent of shallow coastal-water con-
tamination is more problemauc. Wastewater
injected into coastal aquifers only a few tens
or hundreds of meters from the shorc must
discharge. virtually undiluted, directly into
the coastal waters (Figure 4.4, B). The effects
of coastal discharge are primarily a function
of how deep and how disperse the discharge is.
with deeper and more disperse discharge hav-
ing less impact on shallow nearshore waters.
In areas of extensive injection well develop-
ment there have been few. if any, complaints
of coastal-water contamination: however, no
comprehensive study has been conducted to
evaluate this problem. Clearly, more work is
needed in this area.

A second and more serious problem posed
by subsurface waste injection in Hawaii is
clogging and rapid reduction of injection
capacity in the immediate vicinity of the wells
(Figures | and 2). Work by Petty and Peterson
(1979) indicates that with the exception of a

very few areus (the most notable being the
Kona Coast region of Hawaii [sland). well
over half of all Hawaiiun wastewater injecuon
wells have experienced significunt clogging
problems. The problems are manifest at small
private facilites as wzll as at larger muntcipal
plants, and have ranged in seventy from slow.
gradual loss of injection capacity over many
months or a few years. to rapid and sometimes
almost complete loss ol injection capacity due
to catastrophic events, such as treatment plant
faifures. A frequent result of severe clogging is
well overflow. where a portion of the efftuent
discharges onto the ground near the well head.
Public heaith and aesthetic problems ofien
ensue. and legal action has resulted in several
instances.

Given the rather dismal past record of injec-
tion well operation, the question must be
asked. Can injection wells be used success-
fully in the Hawaiian environment, and if
so, under what conditions?” To answer these
questions we must understand how and why
clogging occurs.
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Fioure 4. Wastewalter injection into a typical coastal aquifer in Hawaii. A, cross-sectional view; 5, plan view of

wastewater movement and coastal discharge.

CAUSES OF CLOGGING

Virtually all the research done in Hawaii
and elsewhere indicates that some degree of
clogging of injection wells is inevitable, re-
gardless of the suitability of the receiving
formation, the quality of the injectant, or

the sophistication of the injection operation
(e.g., see Ehrlich, Vecchioli, and Ehlke 1977,
Harpaz 1971, Oberdorfer and Peterson 1982,
Olsthoorn 1982, Petty and Peterson 1979,
Ragone 1977, Rebhun and Schwartz 1968,
Vecchioli and Ku 1972, Vecchioli, Ku, and
Sulam 1980). However, past experience also
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FicLre 5. Proposed underground tnjection conteol line for Oahu. No injection wells are allowed inland of the
dashed line. After Hawasi State Department of Health (1984).

clearly indicates that the selection of favorable
injection sites, proper injection well operation
and maintenance. and effluent quality control
greatly enhance injection well success.

In their study of Hawaiian wastewater in-
jection well problems, Petty and Peterson
(1979) determined that several factors were
largely responsible for injection well failures.
The most important of these are (1) unfavor-
able hydrogeology, (2) underdesign of sus-
tainable injection well capacity, (3) poor efflu-
ent quality, and (4) lack of proper injection
well maintenance,

Most commonly, unfavorable hydrogeo-
logic conditions result from low-permeability
receiving formations. Generally, volcanic
rocks comprise the most favorable injection
formations, but in some cases poorly perme-
able lavas, especially ponded flows and weath-

ered zones. have experienced severe clogging
problems. In the caprock, coral reef and reef
rubble material are most suitable for injec-
tion, with the fine-grained sediments ex-
periencing the greatest clogging problems. An
additional factor of critical importance thatis
often overlooked in selecting injection well
sites is that virtually all geologic formations
undergo substantial reductions in permea-
bility during injection. Thus, formations that
initially have only modest permeability may
be totally unsuitable for wastewater injection.
Qberdorfer and Peterson (1982) recommend
that a minimum injection capacity of 100
liters/min per well be required for all Hawaiian
wasiewater injection sites.

Shallow groundwater tables also contribute
to injection well failures. In coastal regions the
water tables usually are less than Sm below
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the ground surface and often are only 1-2m
deep. Because most injection svstems in
Hawuii operate by gravity flow. these shallow
groundwater tables leave little room for the
additional injection head buildup that almost
inevitably results from well and aquifer clog-
ging effects. Fluctuations of the groundwater
table because of tidal effects. storm waves,
and groundwater recharge further add to the
problem. At some injection sites very close
to the shore. water table fluctuations of 2m
or less, when combined with clogging effects,
have resulted in well overflows.

Another common cause of failure of existing
injection wells has been the consistent under-
design of injection well capacity. Oberdorfer
and Peterson (1982) conclusively demonstrate
that clogging effects commonly reduce initial
injection weil capacities by 50% and, in some
cases. by as much as 90% (Figure 6). A set of
recommended reduction factors (Table 1) to
be applied to the injection test results was
determined for Hawaiian injection situations
as a way of predicting the maintainable injec-

PACIFIC SCIENCE. Volume 39. April 1985

TABLE !

INECTION TFST REDLCTION FACTORS TO DETERMINE
INJECTION CAPACITY

TEST FLOW RATE OF SINGLE WELL

%o OF TESTED

m? sec x 10°* gul mn CAPACITY
>60 > 100 333
30-60 50-99 25
15-29 35-49 20
<15 <25 .

Source: Oberdorfer and Peterson (1982}
* Should not be used lor injection.

tion capacity. For example. from Table 1. an
injection test flow rate of 40 x 107*m? sec
translates into an injection capacity of only
25% of that. or 10 x 107*m® sec. If these
clogging factors are not recognized and ac-
counted for in the design. failure is inevitable.

Inconsistent and often poor-quality effiu-
ent, especially at many of the small private
injection svstems, has greatly accelerated the
clogging process. All injected effluent sup-
posedly undergoes secondary biological treat-
ment. usually some combination of extended
aeration and or aerobic digestion: however.
high concentrations of suspended solids. 3-
day biochemical oxygen demand (BOD;).
nitrogen compounds. and oil and grease often
persist. Table 2 shows the concentrations of
selected constituents in wastewater at several
Oahu injection well sites. As can be seen from
this table, a significant portion of the sites
did not meet the Environmental Protection
Agency standards for secondary effluent of a
maximum of 30 mg/liter of suspended solids
and BOD;. Most of the sites not meeting these
standards have experienced severe clogging
problems. including well overflow. Although
clogging of most injection wells appears to be
inevitable. in many cases the adverse effects of
clogging can be significantly reduced and the
overall lifetime of the well lengthened con-
siderably if appropriate well maintenance
and rehabilitation practices are followed. In
Hawaii, regular injection well maintenance
has been only rarely practiced, and well re-
habilitation measures often have been under-
taken only after a well is completely clogged,
thus making the clean-out effort less effective
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than earlier attempts might have been. Find-
ings from our own work (Oberdorfer and
Peterson 1982) and those of others indicate
that several physical and chemical techniques
have been successful for Hawanan injection
wells. In particular. physical flow reversal
methods. such as pumping or blowing out
the water with compressed air. and chemical
methods. such as acid and shock chlorina-
tion treatments. have proved successiul in
restoring most injection capacity. Figure 7
illustrates the restorative effects of various in-
jection well rehabilitation methods.

To understand what the precise clogging
mechanisms are. one must examine the de-
tailed geochemical and biochemical processes
that occur in the near-well environment dur-
ing injection. Although injection wells are
widely used in the United States and through-
out the world. few detailed investigations of
injection well clogging have been reported.
Perhaps the most comprehensive study of this
sort is a compilation by Olsthoorn (1982) of
clogging problems associated with recharge
wells. Other work pertinent to Hawaii’s injec-
tion problems has been done by the U.S, Ge-
ological Survey on injection well clogging at
Bay Park, New York (Ehrlich, Vecchioli.

[3-1:F

spenmental mjection well. After Oberdorfer and Peterson

and Ehlke 1977, Ragone 1977, Vecchioli und
Ku 1972, Vecchioli, Ku. und Sulam 1980).
The most significant conclusions Irom these
studies are the following:

1. The major cause of clogging at most sites
is filtration by the porous media of sus-
pended solids contained within the injec-
lant.

. A second major cuuse of clogging results
from mucrobiul growth at the well face and
within the aquifer pores.

3. Chemical precipitation processes are of les-

ser significance for clogging.

4. Clogging may occasionally result from en-
trapped air und gas bubbles introduced by
the injectant.

3. Most of the clogging activity occurs at or
very near the injection well aquifer bound-
ary and. in many instances, a mat of fil-
tration material forms directly on the well
or aquifer surface.

(39

To determine whether these same factors
are important in clogging injection wells in
Hawaii. the authors conducted a series of in-
jection well field experiments. In these experi-
ments. which ran for almost 2 yr, secondary-
treated sewage effiuent was injected into sedi-
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mentary caprock receiving formations under
conditions typical of those at most small pri-
vate Hawaiian injection facilities. Data on in-
jection head distribution and biochemical
constituents in sediment cores and pore water
within about 2 m of the injection wells. the zone
most likely to experience severe clogging, were
collected. These data suggest that during the
first few days or weeks of injection. clogging
by filtration of suspended solids and by micro-
bial growth are most important. Over the long
term. however, it appears that nitrogen gas is
produced by denitrifying bacteria in sufficient
quantlities to be an important contributor to
clogging of pore spaces by gas binding.

These results. which are described in detail
by Oberdorfer and Peterson (1982, in press)
and Oberdorfer (1983). are based on experi-
ments at only Lwo injection sites and must be
further verified. If. however, nitrogen gas
binding proves to be a significant clogging
mechanism at other sites. we need to rethink
some of our ideas on clogging control and
injection well rehabilitation. To better control
clogging in the first place. perhaps more em-
phasis should be placed on control of nitrogen
compounds and denitrification processes; and
to achieve more efficient well rehabilitation.
more emphasis might be given 1o treatments
that reduce gas binding.

OLUTLOOK FOR THE FLTLRE

Based on injection well experience in
Hawaii during the past two decades, several
observations seem appropriate. First. because
of stringent control on the location of injec-
tion wells. contamination of potabie ground-
water bodies by injected efffuent has not been,
and in the future should not be, a significant
problem. Likewise. with the possible excep-
tion of a few localized areas. contamination of
shallow coastal waters should not pose a sig-
nificant problem. Clogging will undoubtedly
continue to be a major obstacle to the success-
ful operation of existing 2nd future injection
wells.

It is possible. however. to achieve consider-
able improvement in injection well perfor-
mance if steps are taken to eliminate existing

deficiencies. The most important of these in-
volve better site selection, more realistic injec-
tion capacity prediction and design. better
control of injectant quality. and the use of
more dilizgent well maintenance and rehabili-
tation practices.

In conclusion. it is now quite clear that injec-
tion wells are not the low-cost maintenance-
free wastewater disposal alternative they were
once thought to be. Furthermore. it is quite
likely that under all but the most favorable of
conditions. the useful lifetime of injection
wells is quite short, probably only a few years
at the most, and perhaps their use should be
considered only as an interim disposal solu-
tion. Nonetheless, at favorable sites, the use of
wastewater injection wells can be moderately
successful if adequate effort and money are
expended to ensure their proper operation.
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TABLE 1. Information from wells in project area. (after DLNR, 1984)

Pump Test Results

Well No. Owner Ground Elev, Static Head Rate Drawdown Spec., Cap. cl Use

(£c) (£t) (gpm) (fr) (gpm/fr) (mg/1)
4202-01 Haw, DWS.: 59 4.0 900 14.0 64 110,186 Unused
4202-02 Haw. Elec. 71 5.0 1000 1.0 1000 2 Unused
4203-01 Haw., Elec. 40 6.7 36 1.0 36 6 Unused
4203-02 Haw, Elec, 41 9.1 50 0.6 83 6 Unused
4203-03 Haw. Elec. 41 5.8 50 0.2 250 8 Lost
4203-04 Haw. Elec. 47 7.1 4660 0.3 5533 40 Sealed
4203-05 Haw. Elec. 50 -— - —— -— 12,28 Industrial
4203-06 Haw, Elec. 50 6.5 6500 6.5 1000 11,24 Industrial
4203-07 Haw. Elec. 50 - —— — —_— -— Industrial
4203-08 Haw. Elec, 39 —-—— -——- - e - Disposal
4203-09 Haw. Elec. 55 6.0 - _— — - Industrial
4203-10 Haw. Elec. 55 6.0 6100 3.5 1743 - Industrial
4203-11 Haw. Elec. 43 6.0 5800 4.3 1349 ——— Disposal
42-3-12 Haw, Elec. 49 6.0 6000 0.1 60000 —— Industrial
4203-13 Jas. Glover 23 - —— _ - 13 Industrial

4203-14 Jas. Glover 23 - —-— - — 13 Industrial



CONTAMINATION MODELS OF INJECTED WASTEWATER

by
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Path and Strength of the Injection Plume

The region where the wastewater injection well is
proposed is underlain by an extremely permeable aquifer
composed of basaltic lavas belonging to the Mauna Loa
volcanic series. Groundwater occurs as an unconfined basal
lens having a head of S to 7 feet at the injection site. The
rate of flow in the lens is extraordinarily great, at least
as much as in any other aquifer in Hawaii. The groundwater is
fresh and cool, and downgradient of the injection site it
di scharges into Lakaoka Pond and along the coast fronting
leleiwi Fark.

Hydraulic conductivity of the basalt is so great that
its accurate determination from pump test data is impossible.
Drawdowns are minute even at pumping rates of several
thousand gallons per minute. The only reasonable ways to
estimate hydraulic conductivity is by analogy with similar
aquifers elsewhere in Hawaii whase characteristics are known,
and by employing recharge calculated from a water balance in
combination with Darcy’'s law. In other better known basaltic
aquifers, hydraulic conductivity exceed=s 1000 ft/day: younger
basalts show higher conductivities. Lavas composing the local
aquifer are recent in age and likely have a hydraulic
conductivity far greater than 1000 ft/day. Estimates have
ranged as high as 12,000 fts/day.

The groundwater hydraulic gradient is approximately

4/3000 while the flow per lineal mile parallel to the coast

is at least 30 mgd, but may be substantially more. The



recharge region is very large and includes an area where
average annual rainfall exceeds 300 inches. Only a small
fraction of the rain escapes to the sea as overland flow.

Given a hydraulic gradient of 4/5000 and depth of flow
of 200 feet, which assumes the local head to be 3 feet, and
employing these parameters in combination with a flux of 30
mgd/mi yields a transmissivity value of 950,000 sq ft/day and
hydraulic conductivity of 4748 ft/day. The Darcy velocity for
these conditions is 4 ft/day. For effective porosity of 10
percent, particle velocity is 40 ft/day, an exceptionally
high value. In most other Hawaiian aquifers the velocities
are a magnitude lower, and in a typical sedimentary aguifer
el sewhere about two magnitudes less. The combination of large
flux and high velocity would work to minimize the dimensions
and extent of dispersion of a plume originating at the
injection well.

An aerial survey by the US Genological Survey (Fischer,
et al., 1966) in which infra red imaging was employed to
detect spring outflow along the coast indicated that the
largest discharges down gradient of the injectian site are in
Lokoaka and Kianakapazahu Ponds. Spring emissions along the
coast are not as marked, but fresh water outflows are
undoubtedly masked by the much larger movements of the sea.
The cold water (&5 to 68 F) af the springs cantrasts in the
infra red images with the warmer water of the sea. Much of
the water passing beneath the injection site may discharge at

and near Lokoaka Pond. It would be prudent to make the

[



assumption that the pond is the main discharge down gradient

of the proposed well and that the injectant will move in that

direction.

Madels of Injections Plumes

Injection could take place either in the dynamic fresh
water lens, in which case the plume would mix with and
ultimately displace the ambient flow because the two fluids
have the same specific gravities, or in the static salt water
beneath the lens. In the salt water domain, however, the
injectant, because of its lawer specific gravity, would rise
as an essentially coherent plume from the interval of
injection to merge with the brackish to fresh water at the
base of the lens. It would not mix with the salt water except
in a narrow width at the interface between the two fluids.
Even without a positive potential relative to the salt water,
the plume would have an upward buoyancy velocity af,

V = kl{g(s)—-glf)i/g(s}

in which V is the bulk velpocity, k is hydraulic conductivity,
gis) is specific gravity of sea water and g(f) is specific
gravity of fresh water. For a fresh water plume in sea water
and hydraulic conductivity aof 5000 ft/day, the buoyant
velocity is 122 ft/day.

The above suggests that the plume would quickly rise to
the lens, there to mix with and displace the transition zane,
then to flow to the discharge front at the ponds and along

the coast. This type of phenocmenon was documented by sand box

o



models at the University of Hawaii (Feterson, Williams and
Wheatcraft, 1978).

In either case — injection into the lens itself or into
the salt water below the lens —— the injected fluid will mix
with and displace a portion of or all of the ambient flow,
forming a plume that will discharge into Lokoaka Pond and at
the coast. The plume will tend to retain its concentration
identity because the ambient velocity and flux are very high.
Hydrodynamic dispersion will be modest.

Two simple models describing plume domensions and
dispersion phenomena are gi;en below to illustrate the
expected behavior and disposition of the injected fluid. The
first model assumes no dispersion takes place and that the
plume retains its initial identity all the way to the
discharge front. With respect to contaminant concentraticn at
the outflow, this is the warst case. It is important,
hawever, because it indicates the width of the pfume down
gradient of injection and thus the portion of the coast where
the wastewater will discharge. The second model, based on EPA
nomographs, considers dispersion and yields the concentration
of the effluent along the center line of the plume at any
distance down the flow gradient. In both models the plume is
assumed to flow throughout the entire thickness of the lens.

The dissolved substance used in the dispersion madel is
nitrogen (N), which averages about 30 mg/l in wastewater. The
upper limit for potable use is 10 mg/l,'but aven a few mg/l

may affect the biota in a coastal pond. Injection rate is



assumed as 5 mgd. Parameters in the models are as follows:
Hydraulic conductivity (kK)....... S000 ft/day
Groundwater gradient (dh/dx)..... 4/5000
Injection rate (@).ccceeeeca 3 mgd (568,450 cu.ft./day)
Longitudinal dispersivity {a{x)} 250 ft
Transverse dispersivity {a{y)} 23 ft
Effective porosity (N).icecsassses 10
Darcy velocity (V).eeceeacsaansene 4 ft/day
Particle velocity (V).ieeeceesesnes 40 ft/day

Depth af flaow (b)..e.ccccacnnana-. 140 fL

Model 1: Advection Plume (no dispersion!.

The steady state stagnation point is determined as
follows:

r=Q/2 bV
such that r = 1486 feet. This means that the injection slug
will maove 14& feet up gradient before stabilizing.

The maximum width of the plume will be:

L=2 r = 1045 feet
This means that far encough downstream of the injection well
the plume width will stabilize at 1045 feet. The maximum
width of Lokoaka Pond is about 1000 feet.

Further refinement of the madel permits calculation aof
plume widths at distances down gradient of the injection

source. These widths are as follows:



Distance Plume Width

70 600
3500 1000
6000 1020

Lokoaka Pond lies about 35300 feet downgradient of the
injection site, suggesting that the entire plume could
discharge into the pond if its trajectory carried it there.

The unperturbed basal lens discharges in a very narrow
zane along the coast, no more than a few feet wide.
Similarly, the plume, no matter how it was generated, will
discharge in this same narrow zone. The width of the
discharge band is:

x = g/2ak
wher » is band width, g is specific flow per foot of
discharge front, a is .023 (difference between specific
gravities of fresh and salt water) and k is hydraulic
conductivity. For the given parameters, the width of
discharge is 2.7 feet. Thus all aof the plume will discharge
virtually at the shore of the ponds and the coast; none could
be expected to find its way a significant distance off share
unless large scale heterogeneitie;, such as lava tubes

captured the plume.

Model 2: Concentration on Center Line of Plume (Dispersion).
The EPA namograph methad (EPA, 1983) is employed to

determine steady state concentration of nitrogen along the

center line of ths plume, where concentration is maximal, at

distances of 1000, 3500 and S000 feet down gradient of the



injection well. lL.okoaka Pond lies about 5000 feet from the
propased well. Concentrations at the intermediate distances
illustrate the tendency of the plume to withstand
dissemination of dissolved constituents by dispersion.

Computed values are:

Distancel(ft) Concentrationi{mg/1)
1000 30
33500 15
S000 10

This suggests that the plume strongly retains its identity
all the way to the discharge front.

In the model, assigned valueé of dispersivities are
large, reflecting the open and heterogeneous character of the
basaltic aquifer. If smaller dispersivities were assumed,
concentrations would be greater at the same distances.

Whatever. . model is used to predict plume movement, width
and dispersion, the salient conclusion is that the plume will
tend to retain its identity and to be confined to a
relatively narrow width in the distance bestween the injection
site and the discharge front at Lokoaka and the coast. Mixing
and dispersion will not alter the plume so greatly that its
concentration characteristics would be unrecognizable where

the lens discharges.
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I INTRODUCTION

A primary treatment facility located at Puhi Bay pre-
sently treats wastewater from the city of Hilo sewer system.
After primary treatment, the effluent from this facility is
discharged into the ocean through a 48-inch-diameter outfall
extending 4,500 feet offshore to a depth of 56 feet below sea
level (M & E Pacific, 1988). The County of Hawaii decided to
construct a new secondary treatment facility near the east
end of General Lyman Field (Plate 1) to comély with the Clean
Water Act of 1972 (Public Law 92-500). The continued use of
the existing ocean outfall has been selected as the method of
disposal for the treated secondary effluent.

There has been some community concern over the potential
environmental impacts associated with the continued use of
the outfall. In response to these concerns, Peterson and
Mink (1988) assessed the use of subsurface injection wells
for the disposal of the treated effluent. Continued commun-
ity concern has resulted in a second assessment on the use of
subsurface wastewater disposal.

The purpose of this report is to present the results of
the second evaluation on the feasibility of subsurface in-

jection. The scope of services for this work included:
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Literature review of hydrogeologic data, regulatory
requirements for subsurface injection and water
quality standards for receiving waters;

Discussion of injection capacity, well clogging,
and reliability of injection wells; and

Ground-water transport modeling of the wastewater
effluent plume to predict the dispersion of the
plume and to estimate contamination to surface
water bodies down-gradient from the project site.
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IT HAWAII UNDERGROUND INJECTION CONTROL PROGRAM

Subsurface injection of wastewater is regulated by Title
11, Chapter 23, Underground Injection Control (UIC), estab-
lished by the State of Hawaii Department of Health. The pur-
pose of this chapter is to protect the quality of the State’s
underground sources of drinking water (USDW). Plate 1 shows
the location of the UIC line near the project site. This
line separates USDW aquifers from exempted agquifers. Exempt-
ed aquifers are not considered to be sources of drinking
water. Exempted aquifers are located seaward of the UIC line
and USDW aquifers are located inland of this line.

Injection wells for the treatment facility would be
classified as Class V, subclass AB, sewage injection wells.
Wells of this class are only permitted into exempted aqui-
fers. The new wastewater treatment facility is located sea-
ward of the UIC line, overlying an exempted aquifer. A UIC
permit application must be submitted to the Department of
Health prior to construction of injection wells at the pro-
ject site. The UIC permit would describe the nature and
source of injected waste, design of the injection well sys-

tem, operation of the system and injection test results.
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III SURFACE WATER BODIES DOWN-GRADIENT OF PROJECT SITE

The surface water bodies down-gradient from the project
site include Kionakupahu Pond, Lokoaka Pond, and the coast-
line between these ponds and Leleiwi Park (Plate 1). The
total area of Lokoaka and Kionakupahu Ponds is approximately
27 acres. The ancient Hawaiians raised fish in these ponds,
and Kionakupahu Pond is still maintained as a fishpond.
Basal fresh-water springs discharge into these ponds. The
ponds are also connected to the ocean by channels and, sub-
sequently, water in the ponds is brackish (U.S. Fish and
Wildlife, 1979).

Mullet and milkfish are raised in Kionakupahu Pond.
Other fishes commonly found in the twe ponds include ahole-
hole, o’opu, eleotrid, tilapia, carp and top minnow. Inver-
tebrates residing in the ponds include opae, prawns, gastro-
pod mollusks, dragonflies and damselflies. Crabs and other
brackish water crustaceans occasionally reside in the ponds
(U.S. Fish and Wildlife, 1979).

The most common waterbirds found at the ponds are herons
and cattle egrets. Other waterbirds residing at the ponds
include the endangered Hawaiian coot, Pacific golden plover,
wandering tattler, widgeon, scaup, shoveler, and black-

crowned night heron (U.S. Fish and Wildlife, 1979).
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IV SURFACE WATER QUALITY REGULATIONS IN HAWAII

Surface water quality is regulated by Title 11, Chapter
54, Water Quality Standards, established by the State of
Hawaii Department of Health. All surface waters shall be
free of substances attributable to domestic pollutants which
are harmful to aquatic life and produce objectionable color,
turbidity and conditions in receiving water bodies.

Kionakupahu and Lokoaka Ponds are defined as coastal
wetlands by Chapter 54. Circulation in these natural ponds
is influenced by ground-water spring discharge and tidal
fluctuations. The basic criteria set forth in Section
11-54-04 of Chapter 54 applicable to coastal wetlands are
presented in Appendix A.

The coastline between the ponds and Leleiwi Park is
defined as a Class A marine embayment by Chapter 54. This
coastline forms the eastern section of Hilo Bay and is pro-
tected from open coastal waters. The following is a descrip-
tion of the protected uses for Class A waters as specified in
Chapter 54:

It is the objective of Class A waters that their use for

recreational purposes and aesthetic enjoyment be pro-

tected. Any other use shall be permitted as long as it
is compatible with the protection and propagation of
fish, shellfish, and wildlife, and with recreation in
and on these waters. These waters shall not act as re-
ceiving waters for any discharge which has not received

the best degree of treatment or control compatible with
the criteria established for this class. No new sewage
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discharges will be permitted within embayments. No new
industrial discharges, acceptable non-contact thermal
and floating drydock marine railway discharges, shall be
permitted within embayments.
In addition to the basic criteria set forth in Section
11-54-04, total nitrogen, ammonia nitrogen, nitrate
(nitrite), total phosphorus, light extinction coefficient,
chloreophyll, and turdidity are regulated for marine

embayments by Chapter 54. The standards for these water

guality parameters are presented in Appendix A.
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V  HYDROGEOLOGY

The proposed site for the wastewater treatment facility
is underlain by thin-bedded basaltic lava flows of a’a and
pahoehoe from the Kau and Kahuku volcanic series of Mauna
Loa. Lava flows from the Kau volcanic series cover the sur-
face of the project site and overlie lava flows from the
Kahuku volcanic series. The Kau volcanic series is 50 feet
thick in oOlaa, approximately 5 miles south of the project
site (Stearns and MacDonald, 1946). Table 1 presents a litho-
logic log for Well 4203-01 (Plate 1) at the Hilo Electric
Company.

The occurrence of ground water in the Hilo coastal aqui-
fer is illustrated in Plate 2. The basal lens of fresh-
water, commonly called the Ghyben-Herzberg lens, floats on
top of the heavier salt water. Ground water flows toward the
coast and discharges into surface-water bodies near the
coast. Large concentrated coastal spring discharges have
been identified by infrared images (Fischer et al., 1966) in
the Hilo area at Waikakea Pond, Reeds Bay, Puhi Bay, Kionaka-
pahu Pond and Lokoaka Pond. East of Leleiwi Point, ground
water primarily discharges as diffused flow along the coast.

A ground-water elevation contour map was constructed

based on water elevation data for wells in the area and is
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Table 1. Lithologic Log for Well 4203-01,
Hilo Electric Company

Depth Below

Ground Surface (Ft.) Lithology
0 - 27 Hard blue rock
27 - 35 Very hard blue rock
35 - 50 Loose cinders
50 - 54 Hard blue rock

Data from: Files of the U.S. Geological Survey, Water Re-
sources Division, Honolulu, Hawaii
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shown on Plate 1. The ground-water gradient near the site is
approximately 5 feet per mile and the static ground-water
level is almost 4 feet above mean sea level. Ground water
flows generally north towards the ocean and discharges along
the coast down-gradient from the project site between Kionaku-
pahu Pond and Leleiwi Park.

The basal ground-water flux is large in the Hilo area
because of high rainfall and recharge over the Hilo-Puna
watershed. Much of the average annual precipitation of 120
inches (Davis and Yamanaga, 1968) falling in this watershed
infiltrates rapidly to the basal aquifer through the perme-
able basalts. Average ground-water flux per mile of shore-
line is at least 30 million gallons per day (mgd) (Mink and
Peterson, 1988}).

The young basalt rocks comprising the Hilo basal aquifer
are extremely permeable. Drawdowns in wells are denerally
minute for pumping rates of several thousands of gallons per
minute. Hydraulic conductivity of the basal aquifer is like-
ly to be much greater than 1,000 ft/day, and may range up to
12,000 ft/day (Mink and Peterson, 1988). A hydraulic con-
ductivity of 3,400 ft/day was estimated for this study, as

presented in Appendix B.



Harding Lawson Associates

VI INJECTION WELL CAPACITY AND AQUIFER CLOGGING

Aquifer tests results for wells in the Hilo area can be
used as a preliminary guide in determining the injection rate
at the site. Table 2 presents the results of tests for wells
in the vicinity of General Lyman Field. These results
demonstrate that specific capacities (pump discharge/draw-
down) greater than 1,000 gallons per minute per foot (gpm/ft)
are not uncommon for wells in the area. Aquifer tests must
be conducted on site before actual design of the wastewater
injection well system to determine the injection capacity at
the site.

The proper design of wastewater injection wells must
account for a reduction in injection capacity over the 1life
of the well due to aquifer clogging. The initial injection
rate for most wells drilled in Hawaii decreases over the life:
of the well by at least 50 percent. For initial injection
rates greater than 100 gpm, Oberdorfer and Peterson (1982)
recommend a design injection rate of a third of the initial
injection rate. In other words, the design of the injection
well should allow for a loss of 66 percent of the initial in-
jection well capacity over the life of the well due to aqui-
fer clogging. Aquifer clogging can be moderated with proper

operation and maintenance of the well and quality control of

the wastewater effluent entering the well.

10
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Table 2. Aquifer Test Results for Wells
in the Hilo Area

Initial Test

Ground Static Flow Specific
Well Elevation Head Rate Drawdown Capacity
Number (Ft.) (Ft.) (GPM) (Ft.) (GPM/Ft.}
4202-01 59 4.0 300 14.0 64
4202-02 71 5.0 1,000 1.0 1,000
4203-01 40 6.7 36 1.0 36
4203-02 41 9.1 50 0.6 83
4203-03 41 5.8 50 0.2 250
4203-04 47 7 o 4,660 0.3 5,533
4203-06 50 6.5 6,500 6.5 1,000
4203-10 55 6.0 6,100 3.5 1,743
4203-11 43 6.0 5,800 4.3 1,349
4203-12 49 6.0 6,000 0.1 60,000

Data from: Mink and Peterson, 1988.

11
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The ground-surface elevation at the project site is 35
feet above mean sea level. Assuming an allowable head build-
up in the injection wells of ten feet* and using a conserva-
tive estimate of 300 gpm/ft for the specific capacity, an ini-
tial injection rate of 3,000 gpm is calculated. The design
capacity of the injection well should be a third of this ini-
tial injection rate or 1000 gpm. Consequently, to accommo-
date the wastewater design flow of 3,470 gpm (5 mgd), a total
of four wells would be required. An additional injection
well should be provided to serve as a standby unit for emer-
gency and maintenance purposes. The modeling of contaminant
transport conducted for this study was based on an subsurface

injection system comprising 4 operating wells.

* A head buildup of 10 feet would allow a freeboard between

the ground surface and water level in each well of 21
feet.

12
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VII CHARACTERISTICS OF THE WASTEWATER EFFLUENT

The new wastewater treatment plant near General Lyman
Field will be designed for an average wastewater flow of 5
mgd. The following target concentrations were established by

M & E Pacific, Inc. for the wastewater effluent:

Constituent Concentration (mg/1)
Nitrogen 7.6 to 9.1
Phosphorus 3.8 to 4.5
Suspended Solids 22

BODg 24

Density of effluent at 25°C 0.999 gm/cm>

Nitrogen and phosphorus are nutrients that are consumed
in the aquatic environment by blue-green algae. High concen-
trations of these nutrients will stimulate the growth of al-
gae and can result in algae blooms, reduced dissolved oxygen
in the water, and the growth of undesirable aquatic plants

that deteriorate the water environment.

13
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VIII CHEMICAL AND BIOLOGICAL TRANSFORMATION OF NUTRIENTS

The nutrients, nitrogen and phosphorus, would be present
in the effluent from the proposed treatment facility injected
into the subsurface. These nutrients would be transported by
fluid advection and removed from solution through chemical
and biological reactions within the aquifer’s solid matrix.
There have been few, if any, in-depth studies of nutrient
transport through basalt aquifers. Because of the wide vari-
ability in the reactions and amounts of nutrient removals
from solution, it is assumed for this study that no nutrients
are lost from soluticen as they move through the aquifer.
When more information is known about removal of nutrients in
the aquifer, this information can be used to more accurately
simulate the transport of nutrients. The following para-
graphs provide some background information on nitrogen and
phosphorus in land treatment systems.

In general, species of total nitrogen (N), include orga-
nic N, NH4+, NO3~, and NO,"”. These may undergo
biclogical transformations (immobilization, ammonification,
nitrification, nitrate reduction and denitrification, and ni-
trogen fixation) and chemical reactions (ammonia volatiliza-
tion, ammonium exchange, ammonium fixation, and chemical deni-

trification) while moving through a soil matrix (Keeney,

14
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1981). These reactions are influenced by the presence of oxy-
gen, organic carbon sources, certain soil organisms, plants
and bacteria. Research has been conducted on the fate of ni-
trogen due to application of wastewater effluent from second-
ary treatment on agricultural crops or open fields in land
treatment systems or overland flow type of systems (Iskandar,
1981).

The land treatment system most similar to the injection
well system is a rapid infiltration system. There are signi-
ficant differences between the two systems such as 1) a wet-
dry cycle in rapid infiltration that is not present in well
injection and 2) the types of soil present in rapid infiltra-
tion systems are different from basalt. In rapid infiltra-
tion, the major loss of total dissolved nitrogen from the
wastewater would be by sorption of NH4+ to the soil
matrix and denitrification of NH4+ and NO,~ (Selim,
1981).

Based on a study of two wastewater injection well sites
in Hawaii, the loss of total dissolved nitrogen from the
wastewater is probably due to denitrification and an esti-
mated reduction of approximately one third in total nitrogen
may occur in the near vicinity of the well (Oberdorfer,
1585). This study alsc indicated that nitrogen loss due to
ion exchange or bacterial uptake should be minimal in a quasi
steady-state system after one to two years of injection. 'It

15
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must be emphasized that this study was done for aquifers
composed of carbonate sand, coral and recemented reef rubble;
and not basalt. The compositions of these formations may
influence nitrogen transformation.

The removal of phosphorus in a soil system is controlled
by precipitation-dissolution, sorption-desorption, immobili-
zation-decomposition and plant uptake. The process of sorp-
tion-desorption is considered to be the most important
(Iskandar, 1981). In sorption processes, the phosphate ion
is removed from solution and adsorbed to the surface of the
soil particle.

Many theories and models describing the sorption of phos-
phate to the soil have been developed. However, it is diffi-
cult to determine what portion of the phosphate would be ad-
sorbed and removed from solution in a basaltic aquifer with-
out specific field tests. Widely varying capacities of
different soil systems were demonstrated in a study by
Tofflemire and Chen (1976) where soil capacities from New
York varied up to 100-fold (Ryden et al., 1981). In addi-
tion, the effects of parameters such as pH and the presence
of certain anions (Syers and Iskandar, 1981) in the waste-
water can significantly influence removal of phosphate in
volcanic ash. Due to the widely varying capacities, no
attempt is made to determine the proportion of phosphorus
removed by the basalt aquifer.

16
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IX MATHEMATICAL MODEL OF CONTAMINANT TRANSPORT

A computer code based on the extended pulse model of
Domenico and Robbins (1985) was used to simulate the ground-
water transport of nitrogen down-gradient from the injection
wells. The transport of nitrogen was simulated because nitro-_
gen concentrations are higher than phosphorus concentrations
in the wastewater effluent. The transport characteristics of
nitrogen and phosphorus are assumed to be similar.

The following assumptions were incorporated into the
modeling of nitrogen transport:

1 The aquifer is homogeneous and isotropic.

2 The aquifer has infinite areal extent.

3. Ground-water flow is uniform and congtant in direc-
tion and velocity.

4, The injection well can be represented as a line
source in plan view with a width equal to the dis-
tance between the boundary of the ground-water
divide at the well perpendicular to the direction
of flow (see Appendix C).

5« The well fully penetrates the freshwater aquifer.

6. The concentration of the wastewater effluent in-
jected into the basal aquifer is constant over
time.

The steady-state areal distribution of nitrogen down-
gradient of the injection wells was modeled for a wastewater

injection system of four wells. The wells were equally=-

17
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spaced along a line perpendicular to the direction of ground-
water flow. The direction flow was assumed to be towards
Kionakupahu and Lokoaka Ponds, which are 6,000 feet down-gra-
dient from the site. Contaminant transport was simulated by
injecting wastewater effluent into the basal agquifer at each
well. The effluent contained a constant nitrogen concentra-
tion equal to the maximum predicted concentration in the
wastewater effluent of 9.1 mg/l (see Section VII).

Two scenarios of well spacings were simulated in this
study. 1In the first scenario, the spacing between injection
wells was large enocugh that the waste plumes from neighboring
injection wells did not merge with or influence each other.
This case is referred to as the ne interference scenario in
this study. In the second scenario, the spacing between
injection wells was set at 200 feet. The waste plumes from
neighboring injection wells in this scenario can merge with
each other.

The only influential transport parameter in the steady-
state solution to the extended pulse transport equation is
the lateral dispersivity. Lateral dispersivity for basalt
agquifers in Oahu ranges from 1 to 10 feet (Dr. C. Liu,
1588). It is assumed that the dispersivity of basalts in
Hiloe and Oahu are similar. Consequently, for each scenario
of well spacing, transport of nitrogen was simulated for

lateral dispersivities of 1 and 10 feet.

18
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X RESULTS OF COMPUTER SIMULATIONS

A. Lateral Dispersivity of 1 Foot

Plate 3 shows the steady-state nitrogen concentration
contours down-gradient of an injection well for the no inter-
ference scenario. The nitrogen concentration at Kionakupahu
and Lokoaka Ponds located 6,000 feet down-gradient from the
well, is 4.6 mg/l or 50 percent of the initial nitrogen con-
centration at the injection well (9.1 mg/l). The spacing of
wells necessary to achieve no interference between the waste
plumes from adjacent wells is approximately 600 feet.

Plate 3 also shows the steady-state nitrogen concentra-
tion contours down-gradient of the second injection well in
the injection well system represented by the second scenario
(well spacing of 200 feet). This spacing of wells results in
a nitrogen concentration at the ponds of 6.8 mg/l, a reduc-
tion of only 25 percent of the initial concentration at the
injection wells (9.1 mg/l). The waste plumes from neighbor-
ing wells in this scenario merged seaward of the project
site. The concentration of nitrogen discharging along the

shoreline varies from 6.6 to 6.8 mg/l.

B. Lateral Dispersivity of 10 Feet

Plate 4 shows the steady-state nitrogen concentration
contours down-gradient from an injection well for the no in-
terference scenario. The waste plume is more dispersed than

1%
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the waste plume generated from a lateral dispersivity of 1
foot. Consequently, the nitrogen concentration at the ponds
is reduced to 1.5 mg/l, an 84 percent reduction of the ini-
tial concentration at the injection well (9.1 mg/1}). How-
ever, the spacing between wells necessary to ensure no inter-
ference between the waste plumes of adjacent wells is approx-
imately 2,200 feet. Because of this large spacing, inter-
ference between waste plumes will probably occur at the pro-
ject site for a lateral dispersivity of 10 feet.

Plate 4 also shows the steady-state nitrogen isochlors
for the second injection well in the injection well system
represented by the second scenario (well spacing of 200
feet). This spacing of wells results in a nitrogen concen-
tration of 5.1 mg/l at the ponds, a reduction of 43 percent
of the initial nitrogen concentration at the injection wells
(9.1 mg/l). The concentration of nitrogen discharging along

the shoreline varies from 4.6 to 5.1 mg/l.

20
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XI SUMMARY AND CONCLUSIONS

The County of Hawaii is planning to construct a new
secondary wastewater treatment facility near the southeast
end of General Lyman Field. The project site is located sea-
ward of the Underground Injection Control line and overlies a
coastal basal aquifer with an estimated hydraulic conducti-
vity of 3,400 feet per day. This high hydraulic conductivity
of the aquifer is favorable to the design and operation of a
wastewater injection system. An injection well system of
five wells is proposed at the site, with one well serving as
a standby well.

Nutrient contamination to down-gradient surface and
coastal waters was investigated in this study. Kionakupahu
Pond, Lokoaka Pond, and the coastline between the ponds and
Leleiwi Park are the surface water bodies down-gradient of
the project site. Kionakupahu Pond is maintained as a fish-
pond and both ponds serve as homes to many species of water-
birds, including the endangered Hawaiian coot. The two ponds
and coastline are located approximately 6,000 feet down-gra-
dient from the project site.

A computer code based on the extended pulse model of
Domenico and Robbins (1985) was used to simulate the trans-

port of nitrogen down-gradient of the project site for two
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scenarios of well spacings. In the first scenario, the spac-
ing between injection wells was large enough that the waste
plumes from neighboring wells did not merge with or influence
each other (no interference scenario). In the second
scenario, the spacing between wells was set at 200 feet. For
each scenario, the transport of nitrogen was simulated for
lateral dispersivities of 1 and 10 feet.

For the no interference scenario and a lateral dispersi-
vity of 1 foot, the nitrogen concentration at the ponds is’
4.6 mg/l, or 50 percent of initial concentration at the injec-
tion wells (9.1 mg/l). The well spacing required to achieve
no interference for a lateral dispersivity of 1 foot is 600
feet. When the lateral dispersivity is increased to 10 feet
for this scenario, the nitrogen concentration at the ponds
decreases to 1.5 mg/l, or 16 percent of the initial concen-
tration at the wells. However, the well spacing required to
achieve no interference for a lateral dispersivity of 10 feet
increases to 2,200 feet.

For the second scenario (a well spacing of 200 feet) and
a lateral dispersivity of 1 foot, the nitrogen concentration
at the ponds is 6.8 mg/l, or 75 percent of the initial concen-
tration at the injection wells. When lateral dispersivity is
increased to 10 feet for the second scenario, the nitrogen
concentration at the ponds decreases to 5.1 mg/l or 57 per-
cent of the initial concentration at the injection wells.

22
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The results of these computer simulations can be used as
a preliminary guide in evaluating the feasibility of a subsur-
face injection system at the proposed wastewater treatment
plant. The ground-water transport model ﬁsed in this study
is sensitive to the ground-water flow field (direction of
flow) and the lateral dispersivity.

The direction of ground-water flow is assumed to be
towards the ponds because (1) there is evidence of large
concentrated ground-water discharge at the ponds; and (2)
increased nutrients would probably cause more environmental
impact to the ponds than to coastal waters. The ground-water
flow field should be verified by measuring water 1levels in
monitoring wells drilled in the vicinity of the project
site. These wells should be located so that variations in
the flow pattern seaward of the site can be estimated. In
addition, aquifer tests should be conducted in the well(s)
drilled at the site to determine the injection capacity at
the site.

The range for the lateral dispersivity used in the simu-
lations is based on current research being conducted for
basalt aquifers on Oahu. It is assumed that the dispersivity
of basalts in Hilo and Oahu are similar. However, lateral

dispersivity should also be assessed by field tracer tests.
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The concentrations of nutrients down-gradient of the pro-
ject site resulting from the disposal of wastewater effluent
into the basal aquifer were estimated in this study. Biologi-
cal studies are needed to evaluate potential environmental
impacts that the increased concentrations of nutrients would

have on the ecosystems in Lokoaka Pond, Kionakapahu Pond, and

the coastal waters.
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STATE OF HAWAII DEPARTMENT OF HEALTH
WATER QUALITY STANDARDS
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WATER QUALITY STANDARDS EXCERPTED FROM TITLE 11,
STATE OF HAWAII, DEPARTMENT OF HEALTH CHAPTER 54.
SECTION 11-54-04.

Basic Water Quality Criteria Applicable to All Waters

1. All waters shall be free of substances attributable to
domestic, industrial, or other controllable sources of
pollutants, including:

a. Materials that will settle to form objectionable
sludge or bottom deposits;

b. Floating debris, oil, grease, scum, or other floating
materials;

¢. Substances in amounts sufficient to produce taste or
odor in the water or detectable off flavor in the
flesh of fish, or in amounts sufficient to produce
objectionable color, turbidity or other conditions in
the receiving waters;

d. High temperatures; biocides; pathogenic organisms;
toxic, radiocactive, corrosive, or other deleterious
substances at levels or in combination sufficient to
be toxic or harmful to human, animal, plant, or aqua-
tic life, or in amounts sufficient to interfere with
any beneficial use of the water;

e. Substances or conditions or combinations thereof in

concentrations which produce undesirable aquatic
life;

£. Soil particles resulting from erosion on land in-
volved in earthwork, such as the construction of
public works; highways; subdivisions; recreational,
commercial, or industrial developments; or the cul-
tivation and management of agricultural lands.
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WATER QUALITY STANDARDS EXCERPTED FROM TITLIE 11,
STATE OF HAWAII, DEPARTMENT OF HEALTH CHAPTER 54.

ific Criteria for Emba

Parameter

Total Nitrogen
(ug N/L)

Ammonia Nitrogen
(ug NH,-N/L)

Nitrate & Nitrate Nitrogen
(ug [NO4+NO, ] -N/L)

Total Phosphorus
(ug P/L)

Light Extinction
Coefficient (k units)

Chlorophyll a
(ug/L)

Turbidity (N.T.U.)

Geametric
Mean Not to
Exceed the

Given Value

200.00(a)
150.00(b)

6.00(a)
3.50(b)

8.00(a)
5.00(b)

25.00(a)
20.00(b)

0.40(a)
0.15(b)

1.50(a)
0.50(b)

1.50(a)
0.40(b)

Not to Exceed
the Given Value
More Than 10%
of The Time

350.00(a)
250.00(b)

13.00(a)
8.50(b)

20.00(a)
14.00(b)

50.00(a)
40.00(b)

0.80(a)
0.35(b)

4.50(a)
1.50(b)

3.00(a)
1.00(b)

SECTION 11-54-06.

Not to
Exceed the

Given Value

500.00(a)
350.00(b)

20.00(a)
15.00(b)

35.00(a)
25.00(b)

75.00(a)
60.00(b)

1.20(a)
0.60(b)

8.50(a)
3.00(b)

5.00(a)
1.50(b)

(a) "Wet" criteria shall apply when the average fresh water in-
flow from the land equals or exceeds one percent of the em-

bayment volume per day.

(b) "Dry" criteria shall apply when the average fresh water in-
flow from the land is less than one percent of the embayment

volume per day.

Applicable to both "wet" and "dry" conditions:
pH Units shall not deviate more than 0.5 units from a value of 8.1.
Dissolved Oxygen - Not less than 75% saturation.
Temperature - Shall not vary more than 1°C from ambient corditions.

Salinity - Shall not vary more than 10% from natural or seasonal
changes considering hydrolegic input and oceanographic factors.

A-2
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APPENDIX B

STEADY-STATE BASAL GROUND-WATER FLOW ESTIMATION
OF HYDRAULIC CONDUCTIVITY
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STEADY STATE BASAL GROUND-WATER FLOW ESTIMATION
OF HYDRAULIC CONDUCTIVITY

Ground water occurs as a basal lens of fresh water float-
ing on top of denser salt-water in the coastal region of
Hilo. The position of the fresh/salt water interface can be
predicted by the Ghyben-Herzberg relationship as:

- Yt -
Yys - ¥f (1)

The variables in Equation (1) are defined in Plate 2.

The steady flow of ground-water towards the coast shown
in Plate 2 of Q, is given by:

dhg

Qo =Kg __— (hg + hy) (2)
dx

where K¢ is equal to the hydraulic conductivity.

Substituting the Ghyben-Herzberg relationship for hg
into Equation (2) yields:

dhg
QO = Kf (hf + Chf)
b 4
or

Integrating Equation (3) yields:

Ke
Qo (xz - xl) =

(1 + c)(hfz2 - hflz) (4)

The Ghyben-Herzberg flow relationship shown in Equation
(4) is applicable in regions where ground-water flow is fair-
ly horizontal. The vertical component of flow becomes signi-
ficant near the shoreline and, consequently, Equation (4)
would not be applicable in this region.
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Regional hydraulic conductivity can be estimated for the
basal aquifer from Equation (4) using the ground-water eleva-
tion data shown in Plate 1. Substituting ground-water eleva-
tions of 7 and 4 feet above mean sea level, the distance be-
tween these two ground-water elevations of 3,000 feet and a
steady flow Q, of 30 mgd per mile (Mink and Peterson, 1988}

into this equation yields an estimated hydraulic conductivity
of 3,370 feet per day.
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APPENDIX C

GROUND-WATER DIVIDE AT WELL
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GROUND-WATER DIVIDE AT WELL

The flow field near an injection well in a uniform
ground-water flow regime is shown in Plate 5. The distance
between the boundary of the ground-water divide (zone occu-
pied by recharged water) at the well perpendicular to the di-
rection of flow for a confined aquifer is given by:

Qu
T o= (1)
2q,B
where g = specific discharge up-gradient from the in-

jection well
(hydraulic conductivity) x (hydraulic gra-

il

dient)
B =  thickness of aquifer
Qy = injection flow rate

The width of the line source at each injection well will be
estimated by L. Substituting the following parameters into
Equation (1):

dey = Keli = 3370 ft/day x (3/3000) = 3.4 ft/day
(see Appendix B for estimation of Kg)

Qu = 1/4 (5 mgd) = 167,100 ft3/day

B = 41 (hg) = 41(4) = 164 ft.

yield a value of L equal to 150 feet. The width of the line

source at each injection well will be estimated to be 150
feet,
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