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Dear Ms, Salmonson:

SUBJECT:  Finding of No Significant Impact Revised Final Environmental
Assessment Expansion of the Ewa Nonpotable Water System,
TMK: 9-1; 9-2-02; and 9-2-03, Ewa, Oahu, Hawaii

The Draft Environmental Assessment (DEA) for the Expansion of the Ewa Nonpotable Water
System was originally published in The Environmenial Notice on July 23, 2004. In addition, a
Finding of No Significant Impact (FONSI) determination was also published on October 23,

2004,

A Revised DEA was subsequently re-published on November 8, 2004, in The Environmental
Notice. There were no substantive technical changes to the proposed project since the original
publication; however, the Board of Water Supply (BWS) may seek federa) assistance for certain
waterline projects, which would constitate a federal action. This would require the project to
meet all National Environmental Policy Act and Hawaii State Revolving Fund program
requirements.  As such, impacts and compliance with the cross-cutting federal authorities were
incorporated into the Revised DEA and Final Environmental Assessment (FEA). Please be aware
that all agencies and organizations, which received the original DEA, were notified in writing
about the re-publication by our consultant on this project, Gray, Hong, Nojima & Associates, Inc.
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Ms. Genevieve Salmonson
February 11, 2003
Page 2

The BWS has reviewed the comments received during the 30-day public comment period, which
began on November 8, 2004, and has determined that this project will not have significant
environmental effects and has issued a FONSI. Please publish this in the next available Office of
Environmental Quality Control (OEQC) notice. We have enclosed the following:

»  Completed OEQC Publication Form for the Revised FEA and FONSI
» Four copies of the Revised FEA
e Revised project summary on disk

If you have any questions, please contact Scot Muraoka at 748-5942.

Very truly yours,

Manager and Chief Engineer

Enclosures

cc: Sheryl Nojima (Gray, Hong, Nojima & Associates, Inc.)
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CHAPTER ONE

INTRODUCTION

1.1 PROPOSED PROJECT SUMMARY

Oahu's Ewa district has undergone unprecedented growth viaresidential, commercial
and industrial developments throughout the past decade. Based on the City and
County of Honolulu's (CCH) General Plan (CCH, 1992) and the Ewa Development Plan
[CCH, 1997). forecasts of continued growth in the district are expected through the
year 2015 and beyond. These developments have and will continue fo impact
available water resocurces in terms of both reduced recharge of the existing caprock
aquifer due to curtailing agricultural activity and increased demand for potable water.

Cutbacksin the region’s agricultural operations have dramatically reduced recharge
of the aquifer. As aresult, the aquifer's salinity has been rising with ongoing withdrawal
from existing wells. In addition, the State of Hawaii Depariment of Land and Natural
Resources (DLNR) has limited new well permits and well permit renewals {R.M. Towill
Corporation, 2004 and Analytical Planning, Consulianis, 1999).

The City and County of Honolulu Board of Water Supply (BWS) presently owns and
maintains the municipal nonpotable (or non-drinking) water sysiem in the Ewa disirict
[refer to Figure 1-1). The existing storage and distribution system currently has the
capacity to provide 12.0 million gallons per day (MGD) of nonpotable Reverse Osmosis
(RO) and R-1 water. R-1 wateris regulated by the Department of Healih ([DOH) and s
being used for irrigation of golf courses, parks, and greenbelts. Non-regulated RO
water is being used for industrial processing and cooling at facilities in the region. In
addition, the system inciudes the Honouliuli Water Recycling Facility (WRF), formerly
known as the Ewa Water Reclamation Facility (EWRF). The Final Environmental
Assessment/Findings of No Significant Impacts {(FONSI) for the existing sysiem was -
completed by the US Filter Corporation in October 1999.

Because of projected increasing demand for drinking water and the limited basal
groundwater supply on Oahu, the BWS plans to expand the nonpotable storage and
transmission system, which will facilitate the use of nonpotable water in greater
amounts. In turn, this will relieve some of the potable supply that may be preservedfor
drinking water needs. The BWS estimates an ultimate nonpotable water demand of
26.3 MGD in the Ewa district (R.M. Towill Corporation, 2004}. A master plan of the
proposed expansion is also shown in Figure 1-1. It should be noted, however, that the
proposed nonpotable waterline alignments and sizes, as well as reservoir sites and
capacities, are based on projected user locations and demands. These are subject
to change by the BWS during the preliminary engineering and design stages, pending
actual nonpotable water user development schedules.
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Basically, the proposed expansion is focused on increasing the delivery of DOH-
regulated R-1 nonpotabie water. The following are the anficipated infrastructure
developments to be constructed in three phases over the next 15-plus years:

« 44 miles of distribution and fransmission mains, 4 to 36 inches in diameter,
located primarily within existing state and county righis-of-ways (roads,
streets, and highways)

» 15 MG in additional reservoir capacity

Due to the fact that this expansion will require the use of state or county lands and
funds, environmental review is mandated under Chapter 343 of the Hawaii Revised
Statutes: however, separate environmental assessments (EAs) will be prepared for the
various reservoir and booster pump station sites following the completion of site
specific feasibility studies.

In addition, certain nonpotable waterline projects may be funded by Federal Funds
through the State of Hawaii's Clean Water State Revolving Fund {SRF) Program, which
would constitute a federal action, and will require the project(s) to meet all National
Environmental Policy Act (NEPA) and Hawaii SRF program requirements. Compliance
with Federal "cross-cuiting” criteria is addressed in Chapter 6 of this assessment.

1.2 GENERAL INFORMATION

Project Name: Expansion of the Ewa Nonpotable Water System
Proposing Agency: Board of Water Supply
(Applicant) City and County of Honolulu

630 South Beretania Street
Honolulu, Howaii 96843

Contact: Mr, Scot Muraoka (ph. 748-5942)

Approving Agency: Board of Water Supply
City and County of Honolulu
Proposed Action: Expansion of the Ewa nonpotable water storage

and distribution system, including distribution and
transmission mains, reservoirs, and booster pump
stations (site specific environmental assessments

will be prepared for reservoirs and booster pump
stations)

Estimated Construction Cost: $56,063,000 |distribution/transmission mains)
$54,000,000 (reservoirs)
$110,063,000 Total

REVISED FINAL ENVIRONMENTAL ASSESSMENT - EXPANSION OF THE EWA NONPOTABLE WATER SYSTEM 1-2



Determination:
Project Location:
Tax Map Keys:

Property Owners:

State Land Use:

County Zoning:

Flood Hazard Area:

Special Designations:

Historic Sites:

Finding of No Significant impact (FONSI)
Ewa, Oahu, Hawaii

9-1. 9-2-02; and 9-2-03

City and County of Honolulu rights-of-way
State of Hawadaii rights-of-way

Various private owners {to be determined)

Urban and Agricultural
(Refer to Figure 1-2 for State Land Use Map)

A-1 Apartment, Low-density

A-2 Apartment, Medium-density
AG-1 Agricultural, Restricted
AG-2 Agriculiural, General

B-1 Business, Neighborhood

B-2 Business, Community

-2 Industrial, Intensive

pP-2 Preservation, General

R-5 Residential

{Refer to Figure 1-3 for Zoning Map}

Based on Flood Insurance Rate Map (FIRM),
November 20, 2000:
- Majority in Zone D {areas in which flood
hazard are undetermined]
- Portionin Zone X (areas outside of S00-yr.
flood plain)

- Portionin Zone A {areas inundated by 100-yr.
flood, no base flood elevations determined)

- Portion in Zone AE [areas inundated by 100-yr.

flood, base flood elevations determined)

None
{no Special Management Areas or Shoreline
Setback)

Oahu Railway & Land Company (OR&L) right-of-way

(National Registry of Historic Places)
Onelua Archaeological District

REVISED FINAL ENVIRONMENTAL ASSESSMENT - EXPANSION QF THE EwA NONPOTABLE WATER SYSTEM
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1.3 LOCATION

The proposed project site is located on the Ewa Plain of Oahu's southwest coasi line.
The nénpotable water distribution system network will extend west to east, from Ko
Olina to the Navy Blast Zone on the West Loch Naval Magazine, and makai to mauka,
from the West Mamala Bay shoreline 1o lower Makakilo and mauka of the proposed
University of Hawaii West Oahu campus site.

1.4 NEED FOR PROJECT
1.4.1 Consent Decree

In 1993, the U.S. Environmental Protection Agency [EPA) and the Siate of Hawaii
brought enforcement action against the City and County of Honolulu alleging
violations of the Clean Water Act stemming from pretreatment program deficiencies.
The parties agreed to a settlement resulting in @ Consent Decree without further
liigation and frial. Pursuant o the terms of the Consent Decree, the City was required
o pay a substantial initial fine with the possibility of additiona! fines that would be
waived if the City agreed to implement Supplemental Environmental Projects {SEP).
One of these projects involved the reuse of freated wastewater (or effluent) from the
Honouliuli WWTP for beneficial uses such as irigafing parks and golf courses and
cooling industrial processes.

To avoid the addifional fines and to meet the need for additional water resources in
ihe Ewa Plain, the City proceeded with the effluent reuse SEP. A proposal for this SEP
submitted by US Filter Corporation was selected and awarded by the City. The
contract included design, construction, and operation of a new wastewater
reclamation facility that would treat wastewater effluent from the Honouliuli WWTP.

1.4.2 Consistency with Planning Documentis

This section will examine the proposed project's consistency with three planning '
documents. The first two - the General Plan (CCH, 1992) and the Ewa Development
Plan {CCH, 1997) - are the City and County of Honolulu's primary planning documents
that provide overall guidance for the Ewa district. Because of the significance of the
Barbers Point Naval Air Stafion (BPNAS) redevelopment in the future of the Ewa
community, the Kalaeloa Redevelopment Plan (2000) will also be reviewed for
relevance pertaining to nonpotable water usage.

< General Plan

The City and County of Honolulu's General Plan {CCH, 1992) serves as a planning guide
which addresses eleven areas of concern. The following discussion explains the
proposed project's consistency with five areas of concern.

» Population - Policy 2 of Objective C calls for the “development of the
secondary urban center ot Kapolei and the Ewa and Central Cahu
urban-fringe areas to relieve developmental pressures in the remaining
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urban-fringe and rural areas an to meet housing needs not readily
provided in the primary urban center” ;

e Physical Development and Urban Design - Policies 1 to 6 of Objective C

call for the development of "“a secondary urban center in Ewa with its
nucleus in the Kapolei area" and

» Economic Activily - Policy 2 of Objective A calls for the encouragement
of "development of small businesses and larger industries, which will
coniribute to the economic and social well-being of Oahu residents.”

The Secondary Urban Cenfer is expected be the focus of significant
ecaonomic activity and major housing development, as well as ¢ core
location for government services. It will entail a myriad of developments:
master planned residential developments, heavy and light industrial areas
in the vicinity of the Barbers Point Deep Draft Harbor, offices and
commercial/retail centers in the City of Kapolei, resort developments at Ko
Olina and Ewa Marina, recreational facilities such as golf courses and park
complexes, and the University of Hawaii West Oahu campus. The proposed
expansion of the Ewa nonpotable water distribution network will continue to
support ongoing development through increased water supply and service
to various users in the Ewa district.

» Transportation and Utilities - Objective B calls for “an adequate supply of
water and for environmenfally sound systems of waste disposal.”

The proposed project will support both aspects of water supply and waste
disposal as stated in this objective. The ongoing development of the
Secondary Urban Center will undoubtedly continue add to the existing
water demand in the Ewa district, Nonpotable water provides an additional
supply of water which will help to meet the needs of the residential and
working population in the area, as well as imigation and industrial users.
Expanding the distribution network enables greater use of nonpotable
water, whichin furn willrelieve some of the potable supply for drinking water
purposes. '

In addition, the reuse of freated wastewater effluent as a nonpotable source
reduces the wastewater flow that is discharged through the Barbers Point
Deep Ocean Ouifall. Thus, the proposed action will result in bothincreased
water supply and waste reduction.

» Housing Activily - Policy 10 of Objective A calls for “the construction of
affordable dwellings which take advantage of Oahu's year-round
moderate climate"” and

» Housing Activity - Policy 3 of Objective C calls for "residential
development near employment centers."
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A network of master planned residential communities, such as Ewa Marina,
the Villages of Kapolei and Ewa by Gentry, will provide a wide variety of
housing and accommodate the need for affordable housing. These
residential communities will be located in or near Kapolei, the magjor
employment center, including government and business offices, retail areas,
and Campbell Industrial Park. As mentioned previously, the proposed
expansion of the nonpotable water distribution network will support housing
developments by preserving potable supplies for drinking or clean water
needs.

<+ Fwa Development Flan

The Ewa Development Plan [{CCH, 1997) provides maps and policy statements io
implement the objectives and policies of the General Plan (CCH, 1992j. The year 2020
is the initial phase planning horizon in which the vision for Ewa centers around the
development of a Secondary Urban Center for Oahu. This phase is followed by full
development of the Ewa district in the years beyond. According to the Ewa
Development Plan, population is expected to almost friple from 43,000 in 1990 to
125,000 in 2020, requiring 28,000 new housing units through a series of master planned
communities. The Secondary Urban Center will also generate a wide range of
employment opportunities increasing the number of jobs from 17,000 to 64,000 in 2020.

The Ewa Development Plan (CCH, 1997) identifies key elements that are critical to the
implementation of the vision for Ewa's future. The proposed expansion of the
nonpotable water system is essential o one of the key elements - Conservation of
Natural Resources. Specially, this element calls for the development of a dual water
distribution system with potable water for drinking and other clean water uses and
nonpotable water for irigation and indusirial uses. This system is necessary in order to
allocate potable waterto meet projected growth. The BWS forecasts an additional 35 .
MGD of potable water needed in Ewa by the year 2020. Long ferm demand for
nonpotable water for irrigation is estimated at 26 MGD and as much as 10 MGD for
agriculiure. .

The Ewa Development Plan {CCH, 1997) describes the vision for Ewa's future as a
network of linked communities “within a garden.” Another of the plan's key element,
referred to as The Network of Open Space and Greenways, willinclude natural gulches
and drainage ways, shoreline parks, regional and district parks, golf courses and
greenway corridors along the major highways and roads. Among the planning
principles and guidelines is the use of plantings and landscape treatments for
residential and commercial areas and utility and transportation corridors, as well as
recreational areas such parks and golf courses. In order o conserve potable water,
nonpotable water will be used for irrigation of the golf courses, parks, greenways and
other landscaped or planted areas.
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< Kalaeloa Redevelopment Plan

The Kalaeloa Redevelopment Plan [R.M. Towill Corporation, 2000) was prepared for the
Barbers Point Nava! Air Station (BPNAS) Redevelopment Commission as a Special Area
Plan of the Ewa Development Plan. Essentially it presents the recommended reuse
plan for BPNAS and provides a summary of the Barbers Point Communily
Redevelopment Plan approved by the BPNAS Redevelopment Commission and
Governor Cayetano in 1996.

According to the Kalaeloa Redevelopment Plan (R.M. Towill Corporation, 2000}, the
overall goal for Kalaeloa is to integrate its redevelopment into the surrounding Ewa
region such that land uses and urban design are compatible and complementary to
the context of the region. The surplus land recommended forredevelopmentincludes
over 2,000 acres, which wil be used primarily for airport and aviafion training. parks,
recreation/sports facilities and light industrial developmenis. One of the design
objectives calls for the enhancement of existing landscape patterns and preservation
of existing irees by incorporating them into the design of public areas and
development parcels.

Design guidelines for both public areas and site developmentindicate the reliance on
nonpotable water for irigation purposes:

(1} All public area landscaping are to be irigated with an automatic
controller and from a nonpotable water source.

(2) Alldevelopmentparcelsare touse nonpotable water forirrigationwhere
avaitable.

1.4.3 Water Resources: Increasing Demand and Limited Supply

The unprecedented growth described above will bring an increased demand forboth
potable and nonpotable waterin the Ewadistrict. According to the Ewa Non-Potable
Water Master Flan (R.M. Towill Corporation, 2004), the decline in the sustainable yield
in the Ewa caprock aquifer has limited the approval of new well permits and existing
permit renewals by the Department of Land and Natural Resources (DLNR). Thus, there
is warranted concern over the availability of water to accommodate projected
demands of the Ewa district's urban developments. The proposed action will serve
many purposes already discussed - the conservation of potable water, the
development of the employment opportunities in the Secondary Urban Center with
nearby affordable housing in planned communities, and the reduction of wastewater
disposed through the Barbers Point Deep Ocean Outfall.

1.5 PUBLIC COMMENT AND REVIEW

A pre-assessment consultation was conducted for this project prior to preparation of
the Draft Environmental Assessment {DEA). Various parties were consulted by letierin
March 2002. Substantive commentis were received from parties marked below withan
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asterisk (*). These comments were faken into consideration in preparing the DEA and
were also appended as part of the original DEA dated July 14, 2004, Copies of the
comment letters and responses are included in Appendix A.

The DEA wass circulated to various agencies, organizations, ufilities, and elected officials
during the public review period beginning July 23, 2004. Comments received from
parties are marked below with double asterisks (**). These comments were
incorporated into the subsequent Revised DEA and Final Environmental Assessment
(FEA) as appropriate. Copies of the comment letters and responses are included in
Appendix B1.

Subsequently, a Revised DEA was prepared and re-published on November 8, 2004, in
The Environmental Notice. Allagencies and organizations that had previously received
the original DEA were notified in writing about the Revised DEA. There were no
substantive technical changes to the proposed project. As mentioned previously,
however, the Board of Water Supply may seek federal assistance for certain waterline
projects, which would constitute a federal action. This would require the project to
meet all Nafional Environmental Policy Act (NEPA) and Hawaii State Revolving Fund
(SRF) program requirements. As such, impacts and compliance with the cross-cutting
federal authorities were incorporated into the Revised DEA and FEA.

Substantive comments from parties responding during the public review period
beginning November 8, 2004 are marked with friple asterisks (***) below. Copies of
these comments letters and responses are included in Appendix B2.

Federal Government

Naval Air Station Barbers Point

U.S. Army Corps of Engineers, Honolulu District** ***

U.S. Coast Guard - District 14

U.S. Department of the Interior, Geological Survey

U.S. EPA, Region 9 - Pacific Islands Contract Office

U.S. Federal Aviation Administration

U.S. Federal Highway Administration

U.S. Fish and Wildlife, Pacific Islands Office Ecological Services
U.S. National Marine Fisheries Service

U.S. National Park Service - Pacific Islands Support Office
U.S. Naval Base, Pearl Harbor

USDA Natural Resources Conservation Service

State of Hawaii

Department of Business and Economic Development and Tourism
Office of Planning

Department of Community Services

Department of Education**

Department of Hawaiian Home Lands

Department of Health*, **
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State of Hawaii (continued)

Department of Land and Natural Resources
Commission on Water Resources Management*
Division of Foresiry & Wildlife*, **

Land Division, Engineering Branch**
State Historic Preservation Division*
Oahu District Land Office**

Department of Transportation®, **

Office of Environmental Quality Control*, **

Office of Hawdiian Affairs™, **

University of Hawaii Environmental Center

City and County of Honoluly
Department of Design and Construction**

Department of Environmental Services**
Department of Facility Maintenance**
Department of Parks and Recreation Services
Department of Planning and Permitting™, **, b
Department of Transportation Services™
Honolulu Fire Department®, **

Honolulu Police Department®, **

Golf Courses, Private Companies and Utilities
AES Hawaii Inc.

Aina Nui Corporation

Barbers Point Golf Course
ChevronTexaco Hawdii

Coral Creek Golf Course

Ewa Villages Golf Course

Gentry Companies

Haseko [Ewa) Inc.*

Hawaii Prince Golf Course

Hawaiian Eleciric Company, Environmental Department
Island Ready-Mix Concrete Inc.
Kahua Nursery & Landscape

Kapolei Golf Course

Ko Olina Partners, LLC***

Ko Olina Resort Operators Assoc. inc.
Oceanic Cable/Time Warner

st. Francis Medical Center - West
Tesoro Hawaii Corporation

The Estate of James Campbell

The Gas Company

US Filter Operating Services

Verizon Hawaii Inc.**
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Community Organizations
Ewa Neighborhood Board No. 23

Historic Hawaii Foundation
Neighborhood Board No. 34

Elected Officlals

Counci!l Member, District 9
Senator, District 19
Senator, District 20
Representative, District 41
Representative, District 42
Representative, District 43

Libraries
Ewa Beach Public & Schoof Library
Municipal Library

1.6 APPROVALS AND PERMITS

During the implementation stages of the proposed project, the applicant will be
working with other utilities and agencies in the City and County of Honolulu for
examination and approval of project consfruction plans and specificafions. in
addition, federal, siate and city permits and approvals will be obtained as required.
In addition, ceriain nonpotable waterline projects may be funded by Federal Funds
through the State of Hawaii's Clean Water State Revolving Fund (SRF) Program, which
would constitute a federal action, and will require the project(s) o meet all National
Environmental Policy Act [NEPA) and Hawaii SRF program requirements. Compliance
with Federal “cross-cutting” criteria is addressed in Chapter 6 of this assessment.

1.5. Government

Department of the Army Permit Department of the Army,
U.S. Army Engineer
District, Honolulu

State of Hawaii

Coastal Zone Management Consistency Determination Department of Business,
Economic Development
and Tourism

Community Noise Control Permit Department of Health

Section 401 Water Quality Certification Department of Health

Nalional Pollutant Discharge Elimination System General Permits Department of Health
- Discharge of Stormwater Associated with Construction Activity
- Discharge of Hydrotesting Waters
- Construction Dewatering

stream Channel Alteration Permit Department of Land and
Natural Resources
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City and County of Honolulu
Grubbing, Grading and Stockpiling Permit

Trenching Permit

Street Usage Permit

Traffic Control Plars

Building Permit {if encroach in sidewalks)

Private Property Owners

Easements for Nonpotable Water Lines

Department of Planning
and Permitting

Department of Planning
and Permitting

Department of
Transportation Services

Department of Planning
and Permitting

Department of Planning
and Permitting
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CHAPTERTWO

DESCRIPTION OF THE PROPOSED PROJECT
2.1 EXISTING NONPOTABLE WATER RESOURCES

The Ewa district is supplied by two major nonpotable water sources that are described
in greater detail below - recycled water from the City and County of Honolulu Board
of Water Supply (BWS) Honouliuli Water Recycling Facility (WRF) and brackish water
from the Ewa Caprock Aquifer.

2.1.1 Recycled Water from the BWS Honouliuli Water Recycling Facility (WRF)

Nonpotable water that is recycled wastewater effluent begins as a by-product from
the City and County of Honolulu's Honouliuli Wastewater Treatment Piant {WWTP). This
effluent receives secondary treatment at the plant before it is piped to the WRF.
Essentially, the secondary freated effluent from the WWTP is the WRF's influent. Atthe
WRF the wastewater receives further ireatment known as tertiary treatment so that it
can be reused as nonpotable water for non-drinking uses such as irrigation and
industrial processing. The wastewater effluent that isintended for recycling at the WRF
must receive secondary freatment at the WWTPin order fo remove solids and organic
maiter in the wastewater. The remainder of the effluent that is not treated at the WRF
is discharged through the 78-inch diameter Barbers Point Deep Ocean Outfall. This
wastewater effluent can be ireated to a lower level of treatment known as primary
treatment which is aimed at solids removal.

To meet the State of Hawail Department of Health's [DOH) Guidelines forthe Treatment
and Use of Recycled Water (2002), the wastewater effluent undergoes a rigorous
purification process. The Ewa WRF produces two grades of recycled water, R-1 for
imgation and RO (Reverse Osmosis) for industrial users. In either case, the recycled -
water will not be used for drinking or potable uses.

« R-1is the highest level of freatment as regulated by the Hawdii
Department of Health. R-1 water is currently being used for imigation
of golf courses, schools, green spaces, and crops such as bananas,
papayas, ornamental plants and seed corn.

. RO waleris an ulira pure water suitable for industrial purposes, such
as refineries and power plants. Itis named after the Reverse Osmosis
process, which is the method of freatment used for RO water
production. RO water is not currently regulated by the DOH. 1t is
being sold to power and petro-refining companies primarily at
Campbell Industrial Park for boiler feed water, process water, and
make up water for cooling towers.
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Of the total production of nonpotable water produced by the Honouliuli WRF, an
excess of 1 MGD will be allocated for RO use, 2 MGD for R-1 water to be used by the
Honouliuli WWITP, and the remaining R-1 water will be delivered to various users in Ewa.
The original distribution system was constructed as part of the construction of the
Honouliuli WRF. These included separate R-1 and RO disiribution lines to various users
in the Ewa district (refer to Figure 2-1).

2.1.2 Brackish Water from the Ewa Caprock Aquifer

In a 1989 report prepared for the State of Howaii Department of Land and Natural
Resources [DLNR) Commission on Water Resource Management (CWRM), George A.L.
Yuen and Associates [1994) divided the Ewa caprockresource into three management
sectors based on geography, hydrogeology, and land use {refer to Figure 2-2]. These
three sectors and their estimated future yields were indicated as follows:

e Honoulivli/Puuloa - < 10 MGD
» Kapolei/Barbers Point Naval Air Station - < 5 MGD
« Malokole -<1 MGD

As the entity that is delegated authority for administration of the State Water Code,
CWRM has overseen groundwater monagement issues pertaining to land-based
suface waters and groundwaters, such as the Ewa Caprock Groundwater
Management Area. Consequently, the withdrawal of groundwater within the
management area may be made only in accordance with permits issued by CWRM:

« Well Construction Permit - construction and festing of any well

« Pump Installation Permit - installation of a pump and pumping
equipment in any well

« Water Use Permit - use of water in any Groundwater Management Area

Because of its moderate salinity, Ewa Caprock water had been along-standingsource
of irrigation for sugarcane lands in the Ewa Plain from the late 1800s. The caprock
aquifer was considered fully exploited in the 1930s when Ewa Plantation drilled
approximately 70 arfesian wells {Analytical Planning Consuliants, 1999). Though it is
effectively separated from contact with the basal aquifer, the Ewa Caprock Aquifer
receives fresh groundwater from leakage of the underlying basal aquifer. It is
recharged through infiliration of rainfall and/or excess irrigation water (Visher and Mink,
1944).

Based on the DLNR's groundwater database (obtained April 2002), major permit
holders in the Ewa caprock region inciude the Estate of James Campbell, the U.S.
Navy, Coral Creek Golf Course, Kalaeloa LP, Chevron USA, Seibu Hawaii (Prince Golf
Course), and Geniry Properties (refer to Appendix C for listing of wells). The database
indicates that primary uses of the 160 wells in this region are under the classifications
of irigation and industrial, although roughly one-third of the wells are reported as
unused and sealed.
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Cutbacks in the region's agricultural operations and the lack of new sources of
irrigation recharge have relinquished the Ewa Caprock Aquifer as a significant future
source of nonpotable water. Due to concerns about declining caprock and basal
water quality, there has been arestriction in the number of well drilling permits and the
amount of groundwatier withdrawn from the caprock aquifer {Belt Collins Hawaii, 1999).
In addition, since 1993, permits have been issued with limited duration as a result of
looming uncertainties in the caprock's susicinable yield (Belt Collins Hawaii, 1999).

Thus, the BWS does not foresee the development new brackish wells or well fields in the
Ewa-Kapolei area as asignificant source of nonpotable water. Any additional supply
will be developed in the form of R-1 water and is confingent on expansion of both the
R-1 process at Honouliuli WRF and the secondary treatment process at Honouliuli
Wastewater Treatment Plant [WWTP). Funding for expansion of both these facilities are
stil being programmed in the City and County of Honolulu's é-year capital
improvement program (CIP) budget and separate environmental assessments will be
prepared for each of these projecis.

Instead, existing brackish supplies may serve as backup nonpotable water sources,
which can be blended with R-1 water on an as-needed basis during periods of high
demand. Existing brackish wells are located at the following golf courses: West Loch
Golf Course. Hawaii Prince, Kapolei, Coral Creek, and New Ewa Beach. Brackish wells
are also located in Kapolei Vilages and the City of Kapolei. Blended water will be
classified and regulated as R-1 water if/when brackish water is mixed with R-1 water.

2.2 EXISTING AND PROJECTED NONPOTABLE WATER DEMANDS

Prior to projecting nonpotable water demands, potential users were identified and
located. According to the Ewa Non-Potable Water Master Plan (R.M. Towill
Corporation, 2004) the geographical areas under consideration for reuse were based
on the following concerns raised by the Department of Wastewater Management
{1995):
a. The proximity of the area to the Honouliuli Water Recycling
Facility -
b. The general scarcity of potable and/or non-potable water
within the area
c. The determination that reclaimed effluent can be used to
satisfy non-potable water demands in the area
d. The reuse site location in relation to the Ewa Caprock which
overlays and protects the potable basal aquifer

e. The reuse site location in relation to the DOH Underground
Injection Control and BWS No-Pass Lines

Irigation for parks, golf courses and roadway landscaping. and other common area
will have priority for effluent reuse. The BWS, however, will continue fo explore other
non-irrigation uses, such as toilet flushingin new commercial projects approved by the
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DOH and at such time that the City and County of Honolulu has adopted provisions in
the plumbing code pertaining to dual water plumbing in buildings.

The master pian also explains that CWRM well permitiees in the Puuloa and Kapolei
sectors of the Ewa Caprock Groundwater Management Area are potential customers
of R-1 water, because historically they have been allowed to pump only 6.0 MGD, but
in fact have applied for 16.8 MGD in their permit applications {R.M Towill Corporation,
2004). Golf courses and parks are typical land uses in this area, which are suitable R-1
uses. Moreover, groundwater at the Ewa and Onelua Beach parks are too saline for
landscape irrigation and can benefit from other nonpotable sources (George A.L. Yuen
and Associates, 1996). Thus, R-1 water could satisfy future needs.

On the other hand, the permitiees in the Malakole Sector, which are located primarily
in the vicinity of Campbell Industrial Park, are presently using nonpotable water for
different purposes. Since various permitiees in this sector use groundwater for cooling
towers, they would are more likely prefer RO water for specific industrial needs.

2.2.1 Existing Average Daily Demand

Current nonpotable waier demand in the Ewa region have been furnished as foliows
in the Ewa Non-Potable Water Master Plan [R.M. Towill Corporation, 2004):

TABLE 2-1. EXISTING NONPOTABLE WATER DEMAND

User Average Daily Demand {MGD)
R-1 Demand (Regulated)

Coral Creek Golf Course 0.7000

Ewa Villages Golf Course 1.0000
Hawaii Prince Golf Course 1.0000
Kapolei Golf Course 0.5000

west Loch Golf Course 1.0000

Fort Weaver Road Imigation 0.1661
Honouliuli WWTP 2.0000

Ewa Mahiko Community Park 0.1617
Subtofal - R-1 Dermand 6.5278 MGD

RO Demand (Non-Regulated)

AES Hawdii {Power Plant) 0.1446
Chevron 0.4494
Citizen Gas 0.0488
Kalaeloa Partners 0.5486
Tesoro Hawaii (Refinery) 0.3244
Sublotal - RO Demand 1.5158 MGD
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TABLE 2.1 (continued)

User Averaae Daily Demand (MGD)
Brackish Demand”

Villages of Kapolei 0.80%4

Ko Qiina Golf Course 0.6936

Ko Olina Property Development 1.2963

City of Kapolei 0.5000

subtotal - Brockish Demand 3.2995 MGD

Total Existing Demand (R-1, RO, and Brackish) 11.3431 MGD

sslended water will be regulated as R-1 water iffwhen brackish water is
plended with R-1 water. .

In addition to the R-1 and RO demands shown above, there are three interim brackish
nonpotable water systems that are currently in use - Ko Olina, City of Kapolei and
Villages of Kapolei (refer to Figure 2-1). These brackish systems will eventually be
connected to the R-1 system, though they may stili serve as backup sources during
periods of high demand. Brackish water blended with R-1 waterwill be classified as R-1
water, and thus, will be regulated by DOH.

. Ko Olina is currenily being serviced by the existing Barbers Point 215
Reservoir, which is supplied by two brackish wells. Ko Olina's nonpotable
uses include irigation of various landscaped areas and the golf course. The
BWS will eventually connect this reservoir during Phase 1 - at that fime the Ko
Olina system will begin conversion to the R-1 system.

« The City of Kapolei's nonpotable water system is partially completed, and
brackish water is being delivered along Kamokila Boulevard in the vicinity
of Haumea, Wakea and Manawai Streets (R.M. Towill Corporation, 2004).

« Similarly, part of the Villages of Kapolei is currently served by fwo 1.0 million
gallon [MG) capacity reservoirs and two brackish wels. This separate system
is presently maintained by the State of Hawadii. Both the City of Kapolei and
the Villages of Kapolei systems will be converted fo R-1 water service during
Phase 1.

2.2.2 Projected Demands

The Board of Water Supply's Ewa Non-Potable Water Master Plan (R.M Towill
Corporation, 2004} establishes three phases of nonpotable water system expansion
which are dependent upon expansion of both Honouliuli WWTP and Honouliuli WRF:

» Phase 1 - Present to 2009
s Phase 2-201010 2014
+ Phase 3-2015 and beyond
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Increases in future nonpotable water demand will be exclusively R-1 water (refer to
Table 2-2). Initially, this increase is projected at 4.4 MGD in Phase 1, while the largest
boost is expected during Phase 2 adding 9.1 MGD. The additional demand during
Phase 3 is contingent on whether the Navy Blast Zone is going to be serviced by the
Honouliuli WWTP (R.M. Towill Corporafion, 2004). Based on present figures, the
projected use by the Navy Blast Zone would account for roughly one-half of the
increase in demand during Phase 3.

The mgjority of the new demand over the three phases will be used for irrigation of golf
courses, parks, schools (inciuding UH West Qahu), and roadway landscaping. More
detailed discussion on the proposed expansion of the nonpotable waterline network
that will serve the new customers is provided in Section 2.3.2. Table 2-2 lists the new R-1
users and their projected demands that are expected to be added during the three
phases of the project. In addition, Figure 2-1 indicates the potential water reuse areas
associated with the existing nonpotable water system and the proposed expansion.
It should be noted, however, that the proposed nonpotable water line alignments and
sizes, as well as reservoir sites and capacities, are based on projected user locations
and demands. These are subject to change by the BWS during the preliminary
engineering and design stages, pending actual user development schedules.

TABLE 2-2. PROPOSED ADDITIONS OF R-1 NONPOTABLE WATER DEMAND
Average Dally R-1
PHASE USER Demand (MGD)

1 Barbers Poini Golf Course 0.5000
1 *City of Kapolei 0.5000
1 Grace Pacific 0.2500
i *Villages of Kapolei 0.80%4
] New Ewa Beach Golf Course 0.6000
1 Ocean Pointe Golf Course {240 acres) 1.0608
1 *Ko Qlina Golf Course 0.6936
Subfolal for Phase 1 Additions 4.4140

2 Campbell Schools (3) 0.1059
2 City of Kapolei 0.3780
2 East Kapolei Detention Basins 1 and 2 0.7000
2 Ewa Beach Community Park 0.0537
2 Ewa Beach Elementary Schoo! 0.015%
2 Ewa Beach Park 0.0199
2 Ewa Elementary (8 ocres, 770 students) 0.0231
2 Ocean Pointe District Park {20 acres) 0.0814
2 Geiger Park 0.0408
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TABLE 2.2 (continued)

Average Daily R-1
PHASE USER Demand (MGD)
2 Ocean Pointe Development (4,850 unifs) 0.3180
2 Island Ready Mix 0.0800
2 Kaimiloa Elementary School 0.0234
Kalaeloa Regional Park (Kapolei Community
2 Development Park) 2.4480
2 Kapolei Business Park 2.3400
2 »K o Olina Property Development 1.2963
2 Oneula Beach Park 0.1224
2 Parks 0.0628
2 Puuloa Neighborhood Park 00177
2 UH West Oahu Campus (East Kapolei) 0.7344
2 Additional Villages of Kapolei 0.2030
subtotal for Phase 2 Additions 9.0649
3 Aloun Farms (Campbell East Kapolei) 2.2032
3 Navy Blast Zone Ared 2.6125
sublotal for Phase 3 Additions 4,8157
TOTAL ADDITIONS (Phases 1 - 3) 18.2944
ULTIMATE R-1 DEMAND 24.8224
ULTIMATE RO DEMAND 1.5158
ULTIMATE NONPOTABLE WATER (RO & R-1) DEMAND 26.3382

*City of Kapolei, Ko Olina Golf Course, and Villages of Kapolei to be converted from
brackish water to R-1 waterin Phase 1. : ‘

»«ko Olina Property Development to be converted from brackish water o R-1 waterin
Phase 2.

Nofe: No addifional RO and brackish demands in Phase 1, 2 and 3.

source: Ewa Non-Potable Water Master Plan [R.M. Towill Corporation, 2004) and Qcean
Pointe Nonpotable Water Master Plan (The Limtiaco Consulting Group, 2003)
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2.3 INFRASTRUCTURAL COMPONENTS
2.3.1 Existing System Infrastructure
2.3.1.a Honouliuli Water Recycling Facility

The Honouliuli WRF receives secondary treated wastewater effluent supplied by the
WWTP and processes up to 12.0 MGD for reuse. Two paralle! liquid stream treatment
process schemes are in operation atthe Honouliuli WRF which produce the two grades
of nonpotable water. Schematic diagrams for both processes are shownin Figure 2-3.

R-1 treatment consists of a direct filiration process in which polyaluminum chloride is
used as a coagulant added to the rapid mix tanks and vigorously mixed using vertical
shaft mixers. The wastewater then flows into flocculation tanks which brings particles
into contact so that they will collide, stick together as floc and reach a size that will
readily settle. The coagulated floc material is then removed in a sand fiiter. Filtrate
from the clear willis then taken to the uliraviolet disinfection system, which inactivates
potential disease-causing pathogenic bacteria. The disinfected water is then stored
onsite in one of fwo 1 MG tanks before being pumped into the R-1 distribution system.
R-1 freatment meeis the Hawaii Department of Health's Guidelines for the Treatment
and Use of Recycled Water {2002), also known as the “reuse guidelines” for R-1 water.
R-1 water is being used primarily for irrigation.

RO treatment uses reverse osmosis {RO) with continuous micro-filiration (CMF) as the
method of treatmeni. Upon entering the WRF, the wastewater is first pre-filtered
through self-cleaning sirainers ([approximately 500 microns screens) to remove debris
that could severely impact downstream processes. The pre-fillered wastewateris then
run through the US Filter CMF system which uses a 0.2 micron hollow fiber membrane.
Filirate from the CMF is then fed into the RO units. Basically, reverse osmosis is a
diffusion technique that uses a semipermeable membrane as barrier to dissolved
salts. Pressure is applied to the more concenirated solution on one side of the
semipermeable membrane and forces pure water through leaving the salts behind.
The pure RO water is then stored onsite in @ separate RO storage tank before being
pumped out through the RO distribution system. Currently there is no RO water
classification in the DOH reuse guidelines. As such, RO wateris not regulated by the
DOH. .

2.3.1.b Existing Distribution Systems
<% Existing RO and R-1 Distribution Systems

The exisfing RO and R-1 distribution systems include separate lines for each grade of
water. The systems were designed to operate within a pressure range of 40 o 80 PS!
{Analytical Planning Consultants, 1999). RO and R-1 water are delivered to customers
based upon water levelin their siorage tanks. As the water level drops, the WRF pumps
begin pumping and a supply valve is electronically opened to fill the storage tank.
Each customer has a flow control and meter at the point of delivery. The flow control
valve is motorized and enables automatic start and stop of flow to the customer,
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Valve position is conirolled by the WRF's elecironic supervisory control and data
acquisition (SCADA) system.

All present and future RO users are located at the Campbell Industrial Park (CIP). The
existing RO distribution system consists of approximately 5 miles of 14-inch and 3 miles
of 10-inch polyvinyl chloride (PVC) pipe conveying approximately 1 MGD of industrial
quality water fo RO users at the CIP. The 14-inch PVC line exifs the Honouliuli WRF
towards the west and follows the Oahu Railway and Land Company {OR&L) right-of-
way (ROW) towords the Villages of Kapolei, past the City of Kapoleiin the direction of
the drainage ditch on the east boundary of CIP (refer o Figure 2-1). The 14-inch RO
line then turns south and feeds a 0.7 MG storage tank in CIP. The RO tank allows for 70
PS| at peak flows (R.M. Towill Corporation, 2004). A 10-inch discharge line from the RO
tank heads south and turns west on Olai Sireet. This line serves two RO users - the AES
Power Plant and the Tesoro Refinery.

The existing R-1 distribution system spans both east and west of the Honouliuli WRF.
There are presently two PVC R-1 lines exiting the WRF. Both head west in the same
direction as the RO line. One of the R-1 lines is a 14-inch PVC line that is currently
inactive. This inactive line follows the same alignment as the RO line. 1t continues
towards the existing drainage ditch on the east boundary of CIP. There the line splits
into a 1éinch stub at Kalaeloa Boulevard and @ 12-inch pipe which fumns south
following the same alignment as the RO line described above.

A second R-1 line, 20-inch PVC, presently delivers R-1 water to the Villages of Kapolei,
the Fort Weaver Road irrigation areq, and the golf courses at Kapolei, Ewa Villages,
West Loch, Coral Creek, and the Hawaii Prince. This line also runs west as it exits the
WREF, however, it turns north within the City and County of Honolulu's easements along
the future North-South Road [refer to Figure 2-1). The 20-inch line then makes another
turn heading east at the makai boundary of the Ewa Villages golf course. There it is
also reduced to a 14-inch line and continues towards the southeast boundary of the
golf course. The line splits into two 12-inch lines, one serving the Ewa Villages Golf -
Course and another that continues towards Fort Weaver Road. The 12-inch line then
heads north on Fort Weaver Road, continuing on towards the West Loch Golf Course.
At this junction on Fort Weaver Road, an abandoned 1é-inch water main in Fort
Weaver Road was converted and connectied to the 12-inch nonpotable R-1line by the
BWS. This has allowed service to the Hawaii Prince Golf Course. In addition, a 16-inch
stub has been provided for the Ocean Pointe's {(Ewa Maring) District Park.

The existing R-1 and RO distribution systems installed by US Filter were designed in
accordance with the following standards and specifications (Analytical Planning
Consultants, 1999):

» Design Standards of the Deparimeni of Wastewater Management,
Volumes | and Il, City and County of Honolulu, 1984 and 1993.

»  Water Systems Standards, Volumes, |, Il and lil, City and County of
Honolulu, 1985. .
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» American Water Works Association {[AWWA] C900 - Polyvinyl Chloride
(PVC) Pressure Pipe, and Fabricated Fittings, 4in. through 12in., for Water
Distribution

»  AWWA C905 - Polyviny! Chloride {PVC) Pressure Pipe. and Fabricated
Fittings, 14 in. through 48 in., for Water Transmission and Distribution.

» American Society for Testing Methods (ASTM) D1869 - Rubber Rings for
Asbestos Cement Pipe.

»  American National Standards Institute {ANSI) A21.10 - Ductile-iron and
Gray-iron Fittings, 3 in. through 48 in., for Water.

»  ANSI A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and
Fittings.

% Existing Nonpotable (Brackish) Water Distribution System

As mentioned previously, even after they are converied to the R-1 system, existing
brackish water supplies may serve as backup sources, which can be blended with R-1
water as needed during periods of high demand. Ko Qlina is presently receiving
brackish water for imigation of their golf course and other roadway and common
landscaped areas. This systemis served by the existing Barbers Point (West Beach} 215
nonpotable reservoir [refer to Figure 2-1). Two brackish wells are supplying the reservoir
during the interim period. A 24-inch transmission main is routed from the reservoir to
Farrington Highway. At the highway, the mainisreduced toa 1é-inch line which travels
west along Farrington Highway toward Ko Olina. The line is again reduced along Aliinui
Drive to a 12-inch main which also provides 8-inch stub-outs at each of the connecting
roads.

The Villages of Kapolei is also supplied by interim brackish wells. The 12-, 14-and 16-
inch diameter fransmission mains convey nonpotable water from the reservoirs in the
northerly direction along the Navy boundary line. The 12- and 14-inch lines continue in
the westerly direction along Kapolei Parkway before being reduced to an 8-inch line.
Nonpotable brackish water is being used for irigation of existing developmentsin the
area on an interim basis. The reservoirs and transmission infrastructure have been
designed to accommodate future nonpotable demands.

Twelve-inch mains of the partially completed nonpotable systemin the City of Kapolei
are also being supplied on an interim basis by brackish wells. The 12-inch lines along
Kamikola Boulevard have been constructed with lateral connections along portions
of Haumea, Wakea and Manawai Sireets (R.M. Towill Corporation, 2004). The wells are
located nearby at the intersection of Kapolei Parkway and Kamokila Boulevard.
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2.3.2 Proposed Infrastructure

As mentioned previously, the Board of Water Supply's Ewa Non-Potable Water Master

Plan {R.M. Towill Corporation, 2004) establishes three phases of nonpotable water

system development which are dependent upon expansion of both Honouliuli WWTP
and Honouliuli WRF. The following section described the work thatis being planned for
the distribution and storage systems under each of ihe three phases. However, it
should be noted that the proposed nonpotable waterline alignments and sizes, as well
as reservoir sites and capacities, are based on projected userlocations and demands.
These are subject to change by the BWS during the preliminary engineering and design
stages, pending user development schedules.

2.3.2.a Proposed Expansion of Distribution System
Phase 1 - Present fo 2009

Significant nonpotable water main construction will commence during Phase 1. The
following are identified in the masier plan:

« Existing Barbers Point 215' Reservoir {1.5 MG capacity) servicing Ko Olina and
the City of Kapolei will be connected to an exisling junction of a 20-inch slip
lined waterline and alé-inch waterline on Farrington Highway.

« 34-inch waterline from Palailai Interchange along Old Farrington Highway
and existing dirt road.

« 1é-inch waterline from Kapolei Parkway to the Oahu Railway ROW servicing
Campbell Industrial Park.

« 24-inch waterline dlong existing dirt road to intersection of Kalaeloa
Boulevard and Kapolei Parkway.

« 10-inch waterline along Malakole Street off of the existing 12-inch main,
which will connect Grace Pacific.

« 14-inch waterline off of an existing 164-inch main on Geiger Road, which will
service the Barbers Point Golf Course.

s 1é4inch waterline connecting to an existing 1é-inch stiub at Kaloeloa
Boulevard to service the City of Kapolei {nonpotable wells may then be
reserved for backup capacity).

+ Upon transfer from the State of Hawaii, existing brackish waterlines serving
the Villages of Kapolei will be converted to R-1 services through an existing
connection at the Kapolei nonpotable reservoirs {nonpotable wells may
then be reserved for backup capacity). At thistime, the blended water will
be classified and regulated as R-1 water by the DOH.
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16-inch waterline from Renton Road to existing 14-inch main serving the
Villages of Kapolei and the Kapolei Golf Course to allow flexibility in serving

these users.

16-inch waterline from Fort Weaver Road to Kapolei Parkway.

30-inch and 24-inch waterline from Honouliuli WRF through Geiger Road to
Kapolei Parkway.

20-inch and 12-inch waterlines from Geiger Road to Haseko Ocean Pointe.

12-inch wateriine from Fort Weaver Road through Hawaii Prince Golf Course
to serve the New Ewa Beach Golf Course.

Phase 2 - 2010 to 2014

The majority of the proposed nonpotable R-1 water system will be constructed by the
Board of Water Supply during Phase 2 of the project. The following infrastructure are
to be completed within the five-year period of the project’s second of three phases

(R.M. Towill Corporation, 2004):

30-inch waterline will run from the Honoulivli WRF through the WWTP site to
Geiger Road, where it will split into a 24-inch and a 20-inch line. The 20-inch
line will run west to service the Kalaeloa Regional Park. The other will run
paraliel with the existing 1é-inch east on Geiger Road.

12-inch waterline will connect to the existing 20-inch line and run along
Renton Road connecting to the existing 14-inch line in Fort Weaver Road.
This new line will serve parks and schools.

1é-inchwaterline willconnect to the existing 20-inchline and continue along
the easement for the future North-South Road. This north bound 14-inch line
will service the East Kapolei Detention Basins, Aloun Farms, and the Fuiure UH
West Oahu.

Network of 8-inch and 12-inch waterlines will connect to the existing 16-inch
line on Kapolei Parkway to service the City of Kapolei and Villages of
Kapolei.

Network of 8-inch through 24-inch waterlines in the Kapolei Business Park will
connect to the existing 16-inch stub on Kalaeloa Boulevard. A 12-inch line
will also run from the business park south through Campbell industrial Park.
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» Two reservoir sites - total capacity of 10.0 MG

The Barbers Point 215' Reservoir No. 2 will be constructed near the existing
Barbers Point 215' Reservoir with an influent/effluent line connecting to the
20-inch slip-lined waterline (former 24-inch line} in Farrington Highway. The
primary service areas of this reservoir will be the City of Kapolei.

The North-South 215' Reservoir will be located mauka of the H-1 Freeway at
the former UHWO Campus site. A 24-inch influent/effluent line fo the
reservoir will connect to a 14-inch line constructed during Phase 2 along
North-South Road. This reservoir will improve service at higher elevations,
including mauka areas of East Kapolei.

Phase 3 - 2015 and Beyond

According to the Ewa Non-Potable Water Master Plan {R.M. Towill Corporation, 2004),
Phase 3represents the ultimate build-out for the nonpotable water systemin Ewa. The
following are the proposed developments scheduled for Phase 3:

« 14-inch waterline off of the 14-inch main on North-Scuth Road, which will
serve the Aloun Farms,

+ If acquired, the U.S. Navy's existing 8-inch fuel line will be converted to a
nonpotable line servicing the Navy Blast Zone.

« Additional reservoir capacity of 5.0 MG must be constructed to handle the
expected increase in average day demand.

2.3.2.b Basis of Analysis and Design

Hydraulic analysis for the nonpotable system was done as part of the Ewa Non-Potable
Water Master Plan by R.M. Towill Corporation (2004). Allnew waterlines were assumed
to be of polyvinyl chloride [PVC) construction. It was also assumed that high density
polyethylene {HDPE) would be the material used for slip-lining ‘of existing lines. The
CYBERNET program developed by Hoestad Methods was used for the analysis with a
C value of 150 for PVC and HDPE waterlines.

The Ewa Non-Potable Water Masier Plan, R.M. Towili Corporation [2004) has generally
followed average water average daily demand factors and pecking factors
establishedin the preceding Ewa Water Master Plan (Belt Collins and Associates, 1987).
The various criteria used for pipe sizing and storage requiremenis are summarized inthe
following fable:
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TABLE 2-3. PROPOSED NONPOTABLE WATER DESIGN CRITERIA

1. Average Day Demand Factor. Forland uses to be served by a dual system,
a 1.2 factor is applied to the AVERAGE WATER USE rates to derive the
AVERAGE DAY DEMAND. For land uses served only by potable system,
AVERAGE WATER USE and AVERAGE DAY DEMAND are identical.

2. Peak Hour Demand Factors

a. PEAKHOUR RATE =3.0 x AVERAGE DAY DEMAND for all other areas that
will rely on BWS slorage but can irrigate over a 12-hour period {MAX
FACTOR =1.5)

b. PEAK HOUR RATE = 2.0 x AVERAGE DAY DEMAND for golf courses and
agriculiural areas that will rely on BWS storage but canirrigate over a
16-hour period [MAX FACTOR =1.33)

c. PEAK HOUR RATE = 1.5 x AVERAGE DEMAND for golf courses, urban
areas and agricultural lands with storage oruses such as cooling towers
that canreceive reclaimed water over a 24-hour period (MAX FACTOR
=1.5)

3. Fire protection can be met in either the potable or non-potable system
subject to meeting all present fire protection standards.

4, Reservoir Size
a. Thenon-potablereservoir volume shallbe equivalent to AVERAGE DAY
DEMAND.
b. Existing storage capacity at the Howaii Prince, Kapolei, West Loch, Ewa
Villages, Ko Olina, and Coral Creek Golf Courses will be considered as
part of the system storage requirement in Phase 1.

5. Potable and nonpotable pipelines shall be sized for PEAK HOUR flow rates
with @ minimum residual pressure of 40 PSI or determined by the BWS
Manager and Chief Engineer. Maximum velocity in the mains shall not
exceed 8 feet per second. Hydraulic analyses will ulilize tank spiliway
elevations as the initial hydraulic grade line elevations. Hydraulic analyses
will use three-quariers full tank water surface elevations as initial hydraulic
grade-line elevations. Maximum static pressure of 125 PSI.

é. Well pumps for potable & nonpotable systems shall provide MAXIMUM DAY
in an operating time of 16 hrs.

7. For the Navy Blast Zone 5,000 GPD/acre is used for nonpotable water
imigation as stated in the Water Systems Standards for the istand of Maui.

8. Nonpotable demands for industrial users are based on the US Filter water
audit and current RO demands and current RO demands.

Source: Ewa Non-Potable Water Master Plan (R.M. Towill Corporation, 2004}.

To the extent possible, the proposed distribution system will be identified designed in
accordance with the Water System Standards (BWS, 2002). Although, it is recognized
that the underlying premise of the master plan {R.M. Towill Corporation, 2004} was fo
permit deviations from the current standards, since they are intended for potable
water systems. In particular, the following exceptions have been identified in the
master plan: {1) maximum velocity in water mains without fire flow was increased to 8
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feet per second (FPS) instead of 6 FPS in order to reduce residence time in the
nonpotable lines; (2) peak factors were also adjusted because nonpotable water is
commonly drawn in set blocks of time as opposed to continuous draw in the case of
potable water; (3) minimum residual pressure for peak hour flow may be reduced 1o
below 40 PS! as determined by the BWS Manager and Chief Engineer, since some
nonpotable users install a private booster pump to increase onsite water pressure as
necessary.

2.3.9.c Storage Capacity of Nonpotable Reservoirs

When the Secondary Urban Center becomes fully developed, the total nonpotable
water minimum storage requirement will be 26.3 MG. Thisrequirement was determined
based on the average daily water demand for the entire Ewa region (R.M. Towill
Corporation, 2004). At present two nonpotable reservoirs are serving the Ewa system -
a 1.5 MG reservoir at Barbers Point and a 5.0 MG tank ot the Honouliuli WRF. As
mentioned previously, the Phase 1 system storage requiremeni will be fulfilled by
available storage capacities at existing golf courses in the region.

Additionalreservoirsiorage capacity willhave tobe constructed as showninTable 2-4
below: however, it should be noted that reservoir sites and capacities are subject to
change by the BWS, pending actual nonpotable water user development schedules.
site specific feasibility studies will be conducted for eachnew nonpotable reservoir site
along with the preparation of @ separaie environmental assessment based on the
feasibility study.

TABLE 2-4. PROPOSED SYSTEM STORAGE REQUIREMENTS

Existing Required
Available Additional
Site Capacity (MG) Capacity (MG) | Status
Barbers Point 215' 1.5 — Existing brackish/ R-1
connection in Phase 1
Honoulivli WRF 5.0 — Existing/Phase 1
Existing golf courses 50 —_ Existing/Phase 1
Norih-South 215" & Barbers — 100 Proposed Phase 2
Point 215'No. 2
To Be Determined — 5.0 Proposed Phase 3
Ehiibatttibtl e —— I B
PROJECTED ULTIMATE BUILD-OUT = 26.5 MG
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2.4 PRELIMINARY COST ESTIMATE

The preliminary estimated construction cost of the proposed Ewa nonpotable
distribution system (not including pumping) is about $110 million over the three phases
as summarized below (refer to Appendix D for Preliminary Construction Cost Estimate).
These cost estimates, however, are subject o change should there be modifications
in waterline alignments and sizes by the BWS during the preliminary engineering and
design stages.

In the short-term, labor costs associated with a project of this magnitude will provide
a positive economic impact on the construction indusiry. in the long run, the
expansion of the nonpotable water system will support planned economic growth and
development in the Ewa district, reserving potable water for drinking water
requirements and allocating nonpotable water fo irigation and industrial needs.

TABLE 2-5. SUMMARY OF PRELIMINARY CONSTRUCTION COSTS

Phase 1
Subtotal Phase 1 $9,855,000
Reservoirs _0
Subtotal Phase 1 $9.855,000
Phose 2
Waterlines $42,816,000
Reservoirs 34,000,000
Subtotat Phase 2 $78.8146,000
Phase 3
Waterlines $3.392,000
Reservoirs 18,000.000
Subtotal Phase 3 $21,392,000
TOTAL
Waterlines $56,063,000
Reservoirs 54,000,000
Total Phases 1 through 3 $110,063,000
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'CHAPTER THREE

DESCRIPTION OF THE AFFECTED ENVIRONMENT AND PROPOSED
MITIGATIVE MEASURES

3.1 THE PHYSICAL ENVIRONMENT
3.1.1 Topography and Soils

Existing Conditions:

The proposed expansion of the Ewa nonpotable water system will traverse the entire
Ewa Plain. Extending from Campbell Industrial Park to the Navy Blast Zone, the
proposed project site is relatively fiat with mild slopes up o 3 percent. The only areas
in which the nonpotable water lines would encounter considerable slope are mauka
of the H-1 Freeway in the vicinity of the proposed reservoir sites - the North-South 215
site and the Kapolei 215' site near Puu Palailai {west of Makakilo}). The slopes in these
two areas are likely to exceed 10 percent. Assuch, transmission and distribution lines
mauka of the freeway toward the proposed the proposed reservoir sites are expected
1o reach the 200 feet elevation.

The Soil Survey for the Islands of Kauai, Oahu, Maui, Molokai, and Lanai (U.S.
Department of Agriculiure, 1972) identifies several soil classifications in the proposed
project area which have been used in agricultural operations for sugarcane, truck
crops, and pasture. In addition, ihe lowland areas include coral outcrop (CR), filllands
(Fd) filled with bagasse and slurry from sugar mills, and mixed filled lands {FL) filled with
material dredged from the ocean or excavated from adjacent upland areas.

The areas in the vicinity of Campbell Industrial Park and Kapolei Business Park consists
primarily of coral outcrop (refer to Figure 3-1 for Soil Classification Map). There are also -
pockets of Mamala stony silty clay loam (MnC, 0-2 percent slopes) and Ewa silfy clay
loam (EmA, 0-2 percent slopes). The Ewaand Mamala series are both well-drained soils
with moderaie permeability. Runoff tends to be slow and the erosion hazard ranges
from slight (EmA) to moderate (MnC). The upper most reaches of the water system in
this area will be in various clays and loams including Honouliuli clay (HxA, 0-2 percent
slopes, and HxB, 2-6 percent slopes), Lualualei extremely stony clay (LPE, 3-35 percent
slopes), Molokai silty clay loam {MuC, 7-15 percent slopes, and MuD, 15-25 percent
slopes). The Honouliuli clayis also awell-drained soil with moderately slow permeability
and slow runoff. The erosion hazard is no more thanslight. As indicated, MuC and MuD
are found in steeper areas where runoffis medium, and the erosion hazardis moderate
to severe. Similarly, LPE is found on talus slopes, moderately sloping to steep. Asthe
name implies, there are many stones in the surface layer, making this an impractical
soil to cultivate. Runoff is medium to rapid, and the erosion hazard is also moderate
to severe.
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Soiltypesin the flat areas of the eastern half of the Ewa Plain below Farrington Highway
(between West Loch and the Villages of Kapolei) is predominately Honoulivli clay (HxA
and HxB), Mamala stony silty clay loam {MnC), and Ewasilty clay loam (EmA and EmB).
The areas closer to the shoreline and military instaliations and shoreline, such as the
Pearl Harbor and Barbers Peint Naval Air Siation, have beenfilled (FL and Fd) orremain
as coral outcrop [CR).

The proposed waterline route along Farrington Highway between Fort Barrette Road
and Palehua Road will encounter several soil types - Ewa siity clay loam (EaB, 3-6
percent slopes), Molokai silty clay loam {MuC), Honouliuli clay (HxA and HxB), and Ewa
stony silty clay (EwA, 0-2 percent slopes). EwA and EaB are also part of the Ewa series
described above. Permeability is moderate and the erosion hazard is light in the EaB
type. The EwA also has very slow runoff, and the erosion hazard in no more than slight.

The Kawaihapai clay loam [KIB, 0-2 percent slopes), and Kawaihapai stony clay loam
(KlaB, 2-6 percent slopes), Kawaihapaivery stony clayloam (KIbC, 0-15 percent slopes),
MuD, and HxA are found along the proposed nonpotable water pipeline route from
Farrington Highway up to the proposed UHWO reservoir site. The Kawaihapai series
consists of well-drained soils. Runoff is slow, and the erosion hazard is slight in both KiB
and KlaB. KIbC can be found in steeper areas, with medium runoff and moderate
erosion. Similarly the erosion hazard is slight along the lower slopes (KIA and KIB) and
may become moderate at the higher slopes.

Ervironmental Impacts and Mitigation Measures:

The topography along the proposed waterline routes is relatively level except for the
mauka most region above the H-1Freeway where the nonpotable water mains would
approach the proposed reservorr sites. For the most part, the Ewa Plain soil types
identified above do not appear to be susceptible to erosion and runoff, except for the
those mauka areas where soil types tend to be more stony with medium runoff and
moderate erosion hazard.

According to the Soil Survey (U.S. Department of Agricuiture, 1972), the Ewa, Molokai
and Kawaihapai soils are generally suitable as a source of topsoil and road fill.
However, significant concerns are not anticipated even with the remaining soil types
that are considered poor sources. In all cases, trenching wili be designed and
constructed with the minimum 3-foot cover and appropriate backfill in accordance
with the Water System Standards (2002).

3.1.2 Hydrology
Existing Conditions:

3.1.2.a Surface Water

There are no surface waters in the form of perennial stream flows throughout the
proposed project site. In addition, the project area is not subject to contact with any
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proposed or approved water body segments designated on the State of Hawaii 303{d)
List of Water Quality Limited Waters.

The Ewa Plain does serve as a natural drainageway for runoff originating in the
mountains of the Waianoe Range during rainstorms.  This runoff proceeds
downgradient through normally dry gulches located mauka of the H-1 Freeway (refer
to Figure 3-2). The following gulches traverse the proposed nonpoiable water system
and are designated as intermittent sireams [USGS Ewa Quad Map for Oahu, 1983}):

Makaiwa Gulch
Palailai Gulch
Awanui Gulch
Makakilo Gulch
Makalapa Gulch
Hunehune Guich
Kaloi Guich

Environmenial Impacis and Mitigation Measures:

The proposed project will not impact any perennial stream flows or channels. In
addition, the proposed infrastructure will not come into contact with any 303(d) Water
Quality Limited Waters, thus will not burden waters that are already impaired. The
proposed nonpotable waterline alignments, however, will cross naturat and manmade
drainageways, which are designated as intermittent sireams (USGS Ewa Quad Map for
Oahu, 1983).

Some of the proposed alignments will be locatedin areas that are already developed.,
while others in areas where developments are forthcoming. In either case, the
proposed nonpotable waterlines will be designed within road rights-of-ways (ROW) to
the extent possible, so as to confine the area of potential impact(s). Whether a
particular alignment is located in an existing or future ROW, necessary approvals and .
permits will be obtained during planning and design phases covering federal, state,
and county requirements for water quality and water resource issues. In addition, the
contractor will be required to adhere to temporary erosion control best management
practices during construction, Permits may include, but not be limited to, the following:

NPDES General Permit Coverage
- Construction Dewatering
- Discharge of Stormwater Associated with Construction Activity
(disturbed areas greater than or equal to one acre)
- Discharge of Hydrotesting Waters
Stream Channel Alteration Permit {SCAP)
Department of the Army Permit
Section 401 Water Quality Certification

Preliminary indications from the Depariment of Land and Natural Resources,
Commission on Water Resource Management (DLNR-CWRM) are that SCAPs will not
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be required based on the proposed alignments {correspondence of May 21, 2003).
According to CWRM, the dry gulches at the proposed crossings are not considered
streams because they are not naturalwatercourses and/or do not have sufficient flows
to support instream uses.

In summary, compliance with current rules and regulations will ensure that the quality
or quantity of surfface water in the Ewa region is not compromised or diminished as a
result of the proposed project. Applicable permits will be obtained by the BWS or
contractor during the design or construction phase of the project. Construction
activities are shori-term and will be conducted in accordance with pertinent stafutory
and permit requirements. As such, significant impacts related o surface water courses
are not anticipated.

3.1.2.b Groundwater

The Pearl Harbor Aquifer is one of three aquifer sectors in the Southern Oahu Aguifer
as designated under the U.S. Environmental Protection Agency’s Sole Source Aquifer
Program {U.S. EPA web site, 2004 and Analytical Planning Consultants, 1999). The
proposed project area will be located in the lower coastal portion of the Waipahu-
Waiawa and Ewa-Kunia systems in the western half of the Pearl Harbor Aquifer {refer
o Figure 2-2 and Appendix C for listing of wells from DLNR groundwater database). The
two iypes of groundwater have been idenfified in the two systems as basal and
caprock aquifers.

The basal aguifer which serves as the potable water source is formed where a thick
layer or lens of fresh water floats on and displaces denser seawater within the pore
spaces, fractures and voids of subsurface basalt rock. It is considered irreplaceable
and highly vulnerable to contamination, ranging from 500 to 800 feet thick beneath the
project area. According to Analytical Planning Consultants {1999, p. 4-12), "Recharge
of the basal aquifer has been found to occur mainly in the high rainfail, highland area
upgradient of the site via direct infiltration or temporary storage in dike compartments .
and subsequent percolation io the aquifer.”

A second groundwater type also occurs in the coastal areas of the Ewa-Kunia and
Waipahu-Waiawa systems known as the Ewa Caprock Aquifer (refer to Figure 2-2}. The
caprock aquifer consists of basal water that is confined by a wedge-like sediment
barrier or caprock that has a highly permeable upper layer and relatively
impermeable confining layer below. The caprock itself consists of a porous limestone
strata and serves torestrict the seaward flow of the underlying basal groundwater. This
allows the basal lens to be thicker than it would be without the caprock.

The caprock aquifer can be recharged by "fresh groundwater from leakage of the
underlying basal aquifer and recharge from infiltration or irrigation water” {Visher and
Mink, 1964). The quality of the caprock water in this area is dependent upon excess
irrigation of the Ewa Plain because there is not enough natural recharge to sustain the
existing and proposed demands. Unlike the basal aquifer, the caprock aquifer is
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considered replaceable, though it is highly vulnerable to contamination (Analytical
Planning Consultants, 1999).

Caprock water quality is generally brackish and not suitable for potable use (Kumagdi,
1996). Over the years, ihe caprock salinity has been steadily rising from 500 to 900 rmg/L
chloride {George A.L. Yuen & Associates, 1989) and more recently up to 1,200 mg/I
(Department of Wastewater Management, 1995). In their correspondence of July 25,
2000, it was confirmed that the Department of Health does not consider the Ewa
Caprock to be a designated public drinking water aquifer.

Environmenial Iimpacts and Mitigation Measures:

Impacts onthe Ewa Caprock Aquifermay be considered in terms of outflows ([pumping
from wells) and returns {recharge). As for outfiows, the BWS does not foresee the
development new brackish wells or well fields in the Ewa-Kapolei area. The Ewa
Caprock Aquifer cannot be regarded as a significant future source of nonpotable
water, as all three sectors [Puuloa, Malakole, and Kapolei) are already committed for
other uses. Thus, as mentioned previously, any additional nonpotable water supply will
be developed in the form of R-1 water and is contingent on expansion of both the R-1
process at Honouliuli WRF and the secondary ifreatment process at Honouliuli
Wastewater Treatment Plant (WWTP}. Funding for expansion of both these facilities are
still being programmedin the City's 6-year capitalimprovement program [CIP) budget
and separate environmental assessments will be prepared for each of these projects.

In reality, recharge of the caprock aquifer is not expected to occurin any substantial
amount. The magjor use of nonpotable water in this area will be for landscaping and
golf course irigation. According to the BWS, unlike the large return irrigation
component of furrow irrigated sugar cane, it is expected that water reuse on
landscaped areas, including golf courses would be at significantly reduced levels.
Moreover, there would not be any economic advantage to over irigate in any
application. The imigation or application rate is expected to be maintained at aleve! .
less than or equal to the vegetation's evapotranspiration rate. in addition, because
of the Ewa Plain's predominately arid climate, it would be unusual to find gains from
precipitation on a continuous basis.

The protection of the state's underground sources of drinking water and coastal waiers
is regulated via Title 11 of the Hawaii Administrative Rules {HAR}. These regulations
govern State of Hawaii Department of Health (DOH) programs and activities, including
those associated with the location and operation of wastewater disposal systems.
Chapter 11-62 Wastewater Systems offers the most extensive coverage of wastewater
systems involving both wastewater freatment works and individual wastewater systems.
The DOH's Guidelines for the Treatment and Use of Recycled Water {also referred to
as the 'reuse guidelines') more specifically addresses the requirements for reuse of
treated wastewater which are in the process of being incorporated into Chapter 11-62.
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Groundwaterrecharge critericand requirements are providedin the Guidelinesforthe
Trealment and Use of Recycled Water (DOH, 2002, pp. 26-27) based on different
classifications of recharge:

“The classification is based on whether the recharge directly offects a non-
potable or potable aquiter. For projects that are over an aquifer classified as
potable, the applicaiionrates that exceed the consumplive evapoiranspiration
of the vegetaiive cover will be considered arecharge project. For projects that
are over an aquifer classified as non-polable, where the design monthly ([deep)
percolation rate (DMPR) is greater thon 20 percent of the maximum monthly
application rate [MMAR) minus the DMPR, the project will be designated as a
recharge project. In other words, when the design monthly application rate is
greater than 1.2 times ihe vegetative consumptionrate, then the project would
be considered a recharge project.”

As indicated in Figure 3-3, the mgjority of the distribution areas of the proposed
nonpotable system will be located over the Ewa Caprock Aquifer. Since the DOH
does not consider the Ewa Coprock as @ designated public drinking water aquifer,
groundwater monitoring requirements of the reuse guidelines will not will not be
applicable, provided the monthly application rate does not exceed 1.2 times the
vegetative consumption rate (non-recharge projects).  However, the DOH will
evaluate all proposed recharge projects (new and expansion) in which the 1.2:1 ratio
is exceeded. The groundwater recharge criteria would also apply to those systems
overlying public drinking water aquifers, such as the Pearl Harbor Aguifer, in which the
monthly application is expected to exceed the consumptive rate (1:1 ratio).
Evaluation of recharge project would be based on relevant aspects, including the
following factors: treaiment provided, effluent quality and gquantity, effluent or
application spreading area operation, soil characteristics, hydrogeology, resident time,
and distance to withdrawal.

In certain circumstances, a disposal project may aiso be subject to DOH regulations
governed by the underground injection control (UIC) program in Title 11 of HAR,
Chapter 23 Underground Injection Control. Chapter 11-23 hasjurisdiction overinjection
wells through which “subsurface disposal of fluid or fluids occurs oris intended to occur
by means of injection.” Injection can take place “either under pressure or by gravity
flow into a subsurface formation or formations.” The regulations stipulate that the
construction of an injection well or wells cannot be started without first applying for a
UIC permit. In addition, a well or wells cannot be operated, modified, or abandoned
without obtaining a UIC permit from the DOH. In order to obtain a UIC permit, the DOH
requires o substantive submission of engineering well data as well as a public nofice
of the proposed application prior to the issuance of a permit. During the public notice
period, any interesied person or groups may request the department for @ public
hearing with respect to the UIC application.

In summary, the DOH regulations and reuse guidelines provide significant safety
considerations that must be approved prior o implementation of a recharge or a
underground disposal project. This will ensure that the use of R-1 water in the Ewa
district will not pose serious threat to the potable basat aquifer.
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3.1.3 Climate and Air Quaiity

Exis’ring_ Conditions:

The project's distribution system will be situated on southwest Oahu's Ewa coastal plain
where weather is normally warm and arid. Mean annual rainfall is 20 inches per year,
with monthly averages ranging from 0.1 to 3.9 inches {Analytical Planning Consultants,
1999). Average temperaturesrange from 72 degrees Fahrenheit (°F) in winter fo 79°F
in the summer, with daily fluctuations of about 13°F {Analytical Planning Consultants,
1999). Northeasterly iradewinds prevail over Oahu and the surrounding waters
throughout the year; however, the winds are typically less pronounced inthe Ewa area.
Humidity is moderate ranging from 75 1o 85 percent.

Air quality is generally good due to the effects of the tradewinds and lack of stationary
source of poliutants. The DOH currently monitors air quality at three stations located
in the project area: West Beach (Ko Olina Golf Course}, Makaiwa, and Kapolei. The
West Beach and Kapolei stations monitor NO,, PMy, CO. and SO,, while the Makaiwa
station is monitoring only SO,. According to the DOH's Annual Summary Hawaii Air
Quality Data [2003), the State of Hawaii, including ©ahu, was in attainment for all
tederal ambient air quality standards.

Environmental Impacts and Mitiqation Measures:

Consiruction activities associated with the proposed project will produce emissions
primarily from two sources: (1) fugitive dust from trenching operations and (2) exhaust
from consiruction vehicles and equipment. These emissions are temporary or short-
term and will cease upon the completion of construction. The key human receptors
are the construction workers and residents along ihe pipeline route. Pedestrians and
motorists temporarily using or commuting through the project area and immediate
surroundings may also be exposed to shori-term construction related emissions.

The contractor will be required to comply with Title 11 of HAR, Chapter 60.1 Air Pollution
Control, and take the following precautions to the extent possible:

« Providing adequate water source and watering of e>_<posed surfaces;

Planting of vegetative cover as soon Qs final grades are established;
« Controlling dust from shoulders, project enfrances, and access roads;
»  Allowing for adequate control measures during off hours;

« Covering all moving, open-bodied trucks transporting material and
debris which may result in fugitive dust;

«  Wet-cutiing [or dry-cutting with other dust control measures) of existing
asphaltic concrete pavement along the waterline routein public streets
and highways; and
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The coniractor will also be required to maintain and properly tune dll equipment ond
engines, aswellas minimize unnecessary idle time in order to control exhaust emissions.
The suggested mitigative measures will alleviate the production of emissions and dust
and should not resultin significant impacts to air quality.

3.1.4 Natural Hazards

3.1.4.a Floods and Huricanes

Existing Conditions:

According to the Central Pacific Hurricane Center, hurricane season in the Hawaiian
islands officially begins on June 1 and ends on November 30. However, tropical
cyclones canoccur at any fime. The sirong winds associated with hurticanes can also
bring torrential rain ihat can lead 1o fiash flooding and high waves.

The alignments of the proposed nonpotable water distribution system are located in
ihe following Federal Emergency Management Agency Flood Insurance Rate Maps
(FIRM) for the City and County of Honolulu (Effective Date November 20, 2000):
15003C0220 E, 15003C0305 E, 15003C0310 E, 15003C0315 E, 15003C0320 E, and
15003C0330 E.

The majority of the proposed nonpotable systemislocatedin Zone D, or areasin which
flood hazards are undetermined. There are few exceptions as described below:

. Kaloi Gulch along Renton Road and Kapolei Parkway. Some of the
proposed waterlines will be located in Zone X, which are areas
determined to be outside the 500-year flood plain.

.  Fort Weaver Road af the bend towards Ewa Beach Community Park
and New Ewa Beach Golif Course. The proposed 12-inch nonpotable
waterline will be located in a Zone A ared which would be inundated
by the 100-year flood, though base flood elevations have notf been
determined (refer o Figure 3-4).

. Two short segmenis in the vicinity of Kaloi Guich situated in Zone AE
where base flood elevations have been determined for areas
inundated by the 100-year fiood (refer fo Figure 3-5). Thefirstisa 12-inch
nonpotable line that is planned for Renton Road at the existing Kaloi
Gulch bridge crossing. The base flood elevation at this location is 42
feet. The second locationis about 0.9 mile upstream of the first location,
where the base flood elevation is reporied at 65 feet. A proposed 16-
inch nonpotable fine will be connected to an existing 20-inch US Filter
R-1line.
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Environmenial impacts and Mitigation Measures:

Except for booster pumping stations, cbove ground storage reservoirs, and the
proposed crossing of Kaloi Gulch at Renton Road, the proposed distribution system is
likely to be constructed underground in its entirety. While, the impacts on such a
buried system related to flooding are improbable, all nonpotable water main project
sites locatedin Zones A and AE will comply with applicable rules and regulations of the
National Flood Insurance Program (NFIP) and the City and County of Honolulu.

Separate site specific environmental assessments will be prepared for each new
reservoir and pumping station after feasibility studies have been conducted. The
impacts of flooding on these facilities will be addressed accordingly.

The bridge on Renton Road crossing Kaloi Gulch is an existing structure under the
jurisdiction of the City and County of Honolulu (CCH). The proposed 12-inch
nonpotable water line will be strapped under the bridge deck, mitigating potential
damage to the water main in the event of a flood.

3.1.4.b Tsunamis

Existing Conditions:

A tsunami is a series of desiructive ocean waves that can affect coastal areas. The
Oahu Civil Defense Agency's Evacualion Zone Maps indicate areas that are to be
evacuated in such an event (CCH web site, 2003). Within the proposed project site,
the entire shoreline from Fort Weaver Road to Barbers Point is identified as a tsunami
evacuation ared.

Environmental Impacts and Mitiaation Meausres:

As meniioned above, except for booster pumping stations, above-ground storage
reservoirs. and the proposed crossing of Kaloi Guich at Renton Road, the proposed
distribution system will be underground in its entirety. The impacts onsuch a buried
system related to tsunamis are very unlikely. In addition, separate site specific
environmental assessments will be prepared for each new reservoir and pumping
station after feasibility studieshave been conducted. Theimpacts of isunamis onthese
facilities will be addressed accordingly.

3.1.4.c Earthquakes

Existing Conditions:

The entire island of Oahu is classified as Seismic Zone 2A under the Uniform Building
Code [International Conference of Building Officials, 1997). These areas are
considered low potential for ground motion created by seismic activity.

Environmental iImpacts and Mitiaation Measures:

Because of the low potential for ground mofion, there are no special design
considerations required for the proposed underground nonpotable waterlines. As
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mentioned previously, separaie environmental assessmenis will be prepared for each
above ground storage reservoir which will address the impacts of seismic activity and
the necessary design considerations.

3.2 THE BIOLOGICAL ENVIRONMENT
3.2.1 Flora and Fauna

Existing Conditions:

The majority of the proposed nonpotable water line alignments will traverse fhrough
existing rights-of-ways. These areas have been previously cleared, excavated, and
graded during prior construction activities.

According fo the Final Environmental Assessment for the Honouliuli Wastewater
Reclamation Plant {Analytical Planning Consultanis, 1999} {he dominant vegetation
sone on the Ewa Plain is comprised of kiawe and lowland shrub. Endemic or native
plant species found only in Hawaii occurring on the Ewa Plain include the sub-shrub
hinahina (Heliotropium anomalum var. argentum) and the herb nama (Nama
sandwichensis) in the coastal strand zone, and the small shrub-like sandalwood tree
(Santalum ellipticum) in the kiawe and lowland shrub zone (Ogden Environmental and
Energy Services, 1994). Indigenous or native plant species found in Hawaii and
elsewhere in the coostal strandzone include the seaside heliotrope herb (Heliotropium
curravassavicum) and the ohelo kai shrub (Lycium sandwichensis).

The most dominant form of wildlife are the birds, which include at least 17 intfroduced
species and five indigenous species {Analytical Planning Consultants, 1999).
introduced birds such a cardinals, doves, mynas, ricebirds, sparrows and white-eyes
are common to the low lying elevations, which provide a natural hobitat and feeding
areas (Wilson Okamoto & Associates and Brown and Caldwell Associates, 2001). Other
wildlife consist of feral dogs. and cats, rodents and mongooses and introduced
freshwater fish, including mosquito fish and tilopia {Analytical Planning Consultants,
1999). :

Environmental Impacts and Mitigation Measures:

Since the majority of the construction will iake place in areas that have been already
been cleared and disturbed by pricr excavation and grading, there will be no direct
impacts on flora and fauna habitats. Existing vegetation along ihe waterline trenches
may be temporarily darnaged during construction, but will be restored to original or
better condition by the contractor.

The proposed nonpotable water system willinclude underground pipelines, which will
not directly affect terrestrial biota on a long-term basis. However, various plant and
animal species could be exposed fo the nonpotable water as direct spray or runoff
from irrigated areas, or through waterline failures. The nonpotable water willbe of R-1
quality, which is suitable for exposure to plants and animals {Department of Health,
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2002). The dissolved nutrientsin therecycled R-1 water may also stimulate plant growth
in the area, and the irrigation water, itself, would generally benefit the existing wildlife
in the warm and arid climate (Analytical Planning Consultants, 1999).

The use of corrosion-resistant pipe materials will also be considered during the design
phase to minimize future failures resulting from pipe deterioration. Subsequently,
nonpotable water main leaks or breaks will receive high pricrity consideration and will
be repaired immediately by the BWS.

In summary, the proposed infrastructure expansion., itself, is not expected to result in
significant impacts to region's wildlife and vegetation. The effects of irigation spray,
if any. could be beneficial.

3.2.2 Threatened and Endangered Species

The Final Environmental Assessment (FEA) for the Honoutiuli Wastewater Reclamation
Plant (Analytical Planning Consultants, 1999} provided a discussion on threatened and
endangered plants and wildlife in the Ewa Plain, including Campbell Industrial Park
(CIP) and Naval Air Station Barbers Point [BPNAS). Data and information for the FEA
was obtained from the Hawaii Natural Heritage Program {HINHP) database. The two
following sub-sections are taken from the FEA {pp. 4-29 to 4-31) and have been
updated to reflect the HINHP database as of April 2002 [refer to Appendix E for listing
of species and Figure 3-6 for rare species location map).

3.2.2.a Terrestrial Plants
Existing Conditions:

Location 8334, east [mauka} of Camp Malakole, harbors a population of the federally
endangered akoko shrub (Chamaesyce skottsbergii var. skottsbergii). Populations in
the vicinity of the deep draftharbor have been destroyed, and additional populations
will be lost as the harbor expands. A colony of this plant formerly grew within CIP, on -
the west side of Hanua Street (8336), but has been desiroyed. Other colonies were
reported from the east side of Sarctoga Street in CIP (8339) and on BPNAS (8337, 8338}.

The rare Ophioglossum concinnum {pololei] was recorded at location 12101, on an
unimproved road about 200 feet north of the OR&L right-of-way north of the BPNAS
boundary. It has not been observed since 1912,

The endemic round-leafed chaff-flower shrub {Achyranthes splendens var.rotundata),
a federally listed endangered species, occurs at low elevations in open, dry forest
remnants, open thickets, on talus or rocky slopes, or on coralline plains (Wagner,
Gerbst. and Sohmer, 1990). Several populations exist on the Ewa Plain; fwo are in CIP
(5946, 5947), one in Camp Malakole (5948) and one is at BPNAS (5945}, The
Achyranthes at location 5947 occurs in Myoporum sandwicense [naio) coastal dry
shrubland. In addition, pua pilo (Capparis sandwichiana var zoharyi), an endemic
shrub federally listed as a species of concem (8145, 12130), occurs in kiawe and
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lowland scrub zones (Ogden Environmental and Energy Services, 1994), and is known
to exist in the same area as the A. splendens.

The federally endangered naupaka (Scaevola coriacea) was formerly seen near the
site of Barbers Poini Beach Park (8868). but the last siting was in 1919.

The federally endangered ihiihi orihila au (Marsilea villosa) used to occurunder kiawe
trees just north of the Honouliull Wastewater Treatment Plant site (12070). The plants
have not been seen there since 1932, and the area has since been graded.

According to the Division of Forestry & Wildlife, Department of Land and Natural
Resources [correspondence of March 14, 2002}, the ongoing North-South Road project
in Ewa was undergoing mitigative actions for the protection of Abutilon menziesii. A
Habitat Conservation Plan for this project was approved by the State of Hawaii Board
of Land and Natural Resources on April 8, 2004. Due to the fairly recent fiming of this
observation, the locations and detailed information had not been incorporated into
the HINHP database as of April 2002. However, the generallocation of the A. menziesii
is shown on Figure 3-6.

Impacis gnd Mitiaation Measures:

Due io receni observations of A. menziesi and potential evidence of other
endangered plants in Ewa, prudent planning practices are recommended o avoid
needless mitigation later during the construction phase. As such, the planning phase
for new waterline alignments in undisturped areas  will include an on-site
reconnaissance surveybya trained botanist o determine whether endangered plants
are present. Since the nonpotable water system is being proposed primarily within
areas that are already developed, namely, existing right-of-ways, the impocis on
endangered species are expectediobe minimal, if any.

Other mitigative measures such as the use of corrosion resistant materials will also be -
considered during the design phase so as toretard pipeline deterioration. This will help
to minimize future failures, including water main leaks and breaks.

In summary, necessary precautions will be followed during all phases of the projéct.
from planning to design to operation. Thus, the proposed project is not expected to
further endanger nor threaten rare plant species.

3.2.2.b Wildlife

Existing Conditions:

Three federally endangered waterbirds were observed in the CIP from the late 60s o
the mid 70s: Howaiian Gallinule alae-ula (1039), Hawaiian Coot alae ke oke o {1117).
and the Hawaiian Stilt ae o {1 378).

The federally endangered Oahu elepaio (Chasiempis sandwichensis ibidis) was last
seen on the Ewa Plainin 1984 (1796) at alocation which formerly harbored rare plants,
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including Lipochaeta lobata var. loata (6594) and Portulaca villosa (9676}, as well as
ihe endangered Centaurium sebaeoides {8613). It hasbeenmore than é0 yearssince
any of these were seen there.

A pupillid land snail (Lyropupa perfongal), a federal species of concern, was observed
near Malakole Road (5867) in 1980. The obscure pentarthrum weevil (Pentarthrum
obsurum)], another federal species of concern, was last seen northwest of Tenney
Village (4804) in 1974.

There are several anchaline ponds on the Ewa Plain {4095, 4096, 4097), ot least one of
which [4767) contains the federal species of concern, Metabetaeus lohena.

Impacis and Mitigation Measures:

The proposed nonpotable water system willinciude underground pipelines, which will
not directly affect endangered or threatened wildlife on a long-term basis. The use of
corrosion resistant materials will be considered during the design phase so as toretard
pipeline deterioration and minimize future failures, including water main leaks and
breaks.

The DOH reuse guidelines {2002) prohibit ponding of recycled water, limiting the
multiplication of residual microbial populations. In addition, the application of R-1
water and its dissolved nutrients to areas presently not irrigated could allow for
consequeni piant growth and provide habitat for prey and forage arecs for owls and
waterbirds {Analyfical Planning Consultants, 1999).

Thus, the proposedinfrastructure expansion, itself, is not expected to result in significant
impacts to region's wildlife and will not further endanger/threaten rare species. The
effects of irmigation spray, if any, should be beneficial.

3.2.2.c Marine Species

Existing Conditions:

The threatened and endangered green sea turlle (Chelonia mydas} is known to
frequent the area immediately offshore (3988), which is known for an abundance of
seaweed. The humpback whale (Megaptera novaeangliae], a state and federally
listed endangered species, may be present in the vicinity from November to May;
however, densifies offshore of NASBP are among the lowest in Hawaii {Ogden
Environmental and Energy Services, 1994). The Hawaiian Monk seal (Monachus
schavuinslandi) has been seen along the coast at Oneula Beach Park (3913), Barbers
Point Beach Park {3928), Ko Olina Resort Lagoons (3930, 3931, 3954), Ewa Beach Park
(3914), and Paradise Cove (3956).

Impacts and Mitigation Meagsures:

It is unlikely that reclaimed water will reach the ocean. There should be no impacts to
turtles and other protected marine species.
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3.3 THE HUMAN ENVIRONMENT

The region has been in transition from agricultural to urban uses, and is the location of
Oahu's fastest growing residential communities.

3.3.1 Social and Economic Resources

3.3.1.a Demographics

Existing Conditions:

Ewa's population in 1990 was at 42,931 (1990 Census ST File; Planning Division,
Department of Planning and Permitting, January 2002). This accountedfor 5.1 percent
of the City and County of Honolulu's population. Ewa's populationincreased to 68,718
in 2000 or 7.8 percent of the population of the City and County of Honolulu {2000
Census ST1 File; Planning Division, Department of Planning and Permitting, January
2002). Of Ewa's fotal population, 31.7 percent were children under the age of 18, 61.5
percent adults and 7.8 percent senior citizens 65 years and older in 2000. According
to the 2000 Census, nearly three-fourths of the Ewa's 2000 population resided in three
areas: (1) Ewa Gentry/West Loch, Ewa Beach/Iroquois Point and Makakilo/Makaiwa
Hilles/Kunia. Overall there was a 60 percent population increase in Ewa over the 10-
year period or 4.8% average annual growth.

Using forecasts by the City and County of Honolulu and the State of Hawaii
Department of Business, Economic Development, and Tourism (DBEDT) projections, the
Transportation for Oahu Plan (TOP) 2025 has projected anincrease in Ewa's population
to 114,000 in the year 2025 (Carter & Burgess, 2001). This represents growth of more
than 65 percent beyond the 2000 Census population.

Impacts and Mitigalion Measures:

Construction of the proposed facilities will have no significant effects on population or
demographics. :

Operation and maintenance of the proposed distribution system will have indirect
effects on papulation growth. It will allow planned development of the Ewa Plain to
proceed with less of a burden on Oahu's potable aquifers. '

3.3.1.b Employment

Existing Conditions:

Economic activity on Oahu is concenirated in the Primary Urban Center (Honolulu
area), although the job share in Secondary Urban Center is expected to increase to
more than 64,000in 2020 (CCH, 1997). The majority of this growth willbe located in the
City of Kapolei, which will provide work sites for 25,000 private jobs and 5,000 City and
State jobs. In addition, the development of the University of Hawaii West Oahu campus
is expected to have 800 faculty and staff by 2020. Ongoing non-residential
(commercial, industrial and resort) expansion at Campbell Industrial Park, Kapolei
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Business Park, Ko Olina Resort and Ewa Marina will provide employment opportunities
in the Ewa district.

impacts and Mitigation Measures:

The proposed project will have a direct impact on the construction industry over the
15years of construction. While the construction workers will not necessarily be fromthe
Ewa areaq, they are likely to be Oahu residents. This will be a boost fo ihe consfruction
industry in Hawail.

There will also be indirect impacts as @ result of the proposed project. The availability
of an alternate water source will allow for overall growth and development that is
envisioned for the Ewa area, providing more diverse job opportunities for present and
potential Ewa residents. Living and workingin Ewawillbe an attractive option for these
residents as they will be able fo avoid a long daily commute. The Final Environmental
Assessment for the Honouliuli Wastewater Reclamation Facility (Analytical Planning
Consultants, 1999) indicated that more than one-fifth of the residenis commuted for
more than 45 minutes each way to and from work.

3.3.1.c Household Income

Existing Conditions:

Data from the U.S. Census Bureau's Census 1990 and Census 2000 pertaining o
household income were available for six census designated places (CDPs) in Ewa:
Barbers Point, Ewa Beach, Ewa Gentry, Ewa Villages, Iroquois Point and Makakilo City.
The data is summarized below; however, it should be noted that the six areas
represented 85 percent of the Ewa population in 1990 and 58 percent in the 2000
census.

TABLE 3-1. 1990 AND 2000 HOUSEHOLD INCOME DATA

1990 Median 1990 2000 Medlan 2000

Household Unemployment Household Unemployment
CcDP -Income ($) Rate (%) Income {5%) Rate (%)
Barbers Point 23,908 20.9 65,625 0
Ewa Beach 45,184 50 57,073 7.1
Ewa Genlry 45,824 10 61,462 3.6
Ewa Villages 40,924 1.8 51,451 7.1
Iroquois Point 29,593 80 44,200 14,2
mMakakilo City 50,284 48 66,515 52
Weighted Average 42,595 53 59,777 &.1
Honolulu County 40,851 35 51,914 6.2

source: U.S. Census Bureau {1990 and 2000},
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The median household incomes and unemployment rates in Ewa appear 1o be
following the same trend as the overall figures for the City and County of Honolulu.
Median household income made asignificant gain between 1990 and 2000, although
both unemployment and poverty levels worsened in the same period. In 1990, 4.4
percent of the population was below poverty level and 6.7 percent in 2000,

Approximately one-fourth of the homeowners (of owner-occupied units) in the Ewa
area were paying 35 percent or more of their household income on housing costs. A
similar proportion of renters were also paying 35 percent or more of their household
income on rent {U.S. Bureau of Census, 2002).

Impacts and Mitigation Measures:

Workers, during construction or operations, will not necessarily be from the Ewa area,
but from Oahu in general. Construction acfivities will not have a direct significant
impact on household income.

3.3.1.d Housing

Existing Conditions:

Housing in Ewa has expanded rapidly since the early 1990s as agricultural lands have
been converted to residential developmenis such as Ewa Villages, Ewa Beach,
Makakilo, Ewa by Geniry, West Loch, Iroquois Point (Navy Housing), and Kapolei. In
1990, Ewa had 11,722 housing units with a 2.6 percent vacancy rate (1990 Census ST1
File: Planning Division, Honolulu Department of Planning and Permitting, January 2002).
A typical household size was 3.66. Owner-occupied homes comprised 53.5 percent of
all occupied units. In comparison, the 2000 figures are as follows: 20,804 total housing
units, 70.0 percent owner-occupied, 9.0 percent vacancy rate and typical household
size of 3.61. Nearly three-fourths of the number of residential housing units in Ewa were
found in the following three areas: (1) Ewa Geniry/West Loch, Ewa Beach/Iroquois Point
and Makakilo/Makaiwa Hills/Kunia.

Changes over the 10-year period may be summarized as follows:

. 77.5% increase in housing units or approximately 6% average annual

increase
« Number of owner-occupied housing units more than doubled

« No change in typical household size

Impacts and Mitigation Megsures:

Operation and maintenance of the proposed distribution system will have indirect
effects on population growth. It will allow planned development of the Ewa Plain to
proceed with less of a burden on Oahu’s potable aqguifers.
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3.3.1.e Economy

Exisﬁnq Conditions:

The Department of Business, Economic Development and Tourism's {DBEDT) State of the
Economy dated March 2004 hasreported that investmentsin the construction andrecl
estate sectors provide strong support for growth in Hawaii's economy. This positive
outlook was backed by optimistic prejections for the U.S. and Japanese economies.

DBEDT's State of the Economy (March 2004) also reported an increase of the number
of wage and salary jobs of 9,000 or 1.6 percent for the fourth quarter of 2003. These
jobs occurred in Food Services, Health Care, ond Construction. Nominal personal
income showed a gain of 4.8 percentin the same quarter of 2003 when compared to
the second quarter of 2002. Tax revenues distributed to the State alsorose 3.9 percent
while the general excise and use tax increased 6.8 percent for the fourth quarter of
2003 compared to the fourth quarter of 2002. The number of visitors arriving by air
increased 0.4 percent comparing the fourth quarter of 2003 to the same quarter in

2002.

According to the DBEDT's County Economic Conditions dated March 2004, during the
fourth quarter of 2003, the Cily and County of Honolulu showed an increase of 5,050
wage and salary jobs or 1.2 percent from a year earlier. These jobs occurredin Health
Care and Social Assistance: Natural Resources, Mining, and Construction; Food Service
and Drinking Places; and Educational Services. Other economic activities, such as tax
colleciions increased 11.9 percent while visitor days decreased 0.5 percent.

Future Conditions:

According to DBEDT's Outlook of the Economy (March 2004), the "forecast of Hawail's
economy continues to anticipate solid growth for tourism, personalincome, andwage
and salary employment for 2004."  This is attributed to several factors, the partial
recovery of our visitor sector, increased federal government spending, and ongoing -
construction spending. An increase of 5.2 percent in Hawaii's total visitor arrivals is
anticipated in 2004. Similarly, visitor expenditures are forecasted to climb 6.5 percent.
Total wage and salary jobs in Hawaii are likely to rise by 1.5 percent in 2004 and 1.3
percent in 2003. ' ~

DBEDT (March 2004) also indicates that “Hawaii's economic growth also depends on
the conditions of the mainland U.S. economy Qs @ whole.” The 2004 Gross Domestic
Product {GDP) is expected to increase 4.7 percent for the U.S. and 2.8 percent for
Japan. Although the outlook for Japan's economy has shown definite growth, the
uncertainty in non-performing debt held by Japanese banks continues to cloud the
country's economic fufure.
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3.3.2 Noise

Existing Conditions:

Current noise sources in the project vicinity include vehicular iraffic and equipment.
On ¢ long-term basis, there is no noise that will be associated with the underground
nonpotable water distribution system.

Environmental impacts and Mitigation Measures:

The excavation for pipelines will result in unavoidable but temporary impacts during
construction operations. The noise sources are vehicles and various construction
equipment. These equipment include backhoes, compactors, and pavers, which will
raise ambient noise levels along the pipeline route. Noise impacts may have direct
and indirect effects on residential units adjacent to the construction areas. Motorists
and pedestrians traveling through construction areas will also be exposedtoincreased
noise levels.

Construction equipment and on-site vehicles or devices requiring an exhaust of gas or
airwil be equipped with mufflers. Within the residential areas, the allowable noise level
is 55 dBA at the property line during the day (7 a.m. o 10 p.m.} and 45 dBA at night (10
p.m. to 7 a.m.}. The contractor will be required to obtain a Community Noise Permit
and comply with Titte 11 of HAR, Chapter 46 Community Noise Control. Reguired
permit conditions for construction acfivities, which the contractor must comply with
include the following:

(1) No permit shali allow any construction acfivities creating excessive
noise when measured at or beyond the property line of the
construction site for the house before 7:00 a.m. and after 6:00 p.m. on
weekdays.

(2) No permit shall allow construction activities creating noise when
measured at orbeyond the property line of the construction site for the
house before 9:00 a.m. and after 6:00 p.m. on Saturdays.

(3) No permit shall allow construction activities, which exceed ihe'
allowable noise levels on Sundays and holidays.

Nighttime work in residential areas will not be permitted for this project. The
Department of Health will enforce the above conditions and violators will be penalized
by the Director. Assuch, compliance with the proposed measures should not result in
significant noise-related impacts.

3.3.3 Public Health and Safety

Existing Conditions:

Protection of the public health is the most important consideration in the distribution
and use of recycled water. Human contact with recycled water may take place af
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the treatment plant and recycling facility, along the pipelines (in the event of aleak),
or at the site of its reuse. This may include residents, commercial/industrial workers,
recreational users of golf courses or other facilities where reclaimed water is applied,
people transiting areas of reuse, or people consuming crops exposed fo recycled
water.

In 1993, the DOH drafted guidetines for the treatment and reuse of reclaimed water.
These guidelines have recently beenrevised, enfitled Guidelines for the Treatment and
Use of Recycled Water (DOH, 2002), also referred to as the "reuse guidelines." These
extensive and comprehensive guidelines were produced by various committees of
scientists, engineers, public health specialists, water managers and others, who
investigated the experiences, results and regulatory safeguards developed in water
reuse projects elsewhere. The resulling guidelines have the following objectives:

« Protect public health and avoid public nuisances;
« Prevent environmenial degradation of aquifers and/or surface waters;

« Delineate specific recycled water application with recycled water
quality treatment;

« Faciiitate the use of recycled water in greater amounts, by more readily
available knowledge of the conditions under which DOH can oftest to
the safety of use of recycled water use; and

. Facilitate acceleration of planning, design, permitting, and
implementation of water reclamation projects.

As mentioned in Chapter 2, the proposed project will involve the distribution of two
recycled wastewater products: RO and R-1 water, RO wateris essentially sterile and
does not present a public healthrisk; however, itis not regulated by the DOH. Whereas
R-1 water, the most highly treated class of recycled water, is regulated by the DOH.
Wastewater typically-undergoes a secondary freatment process where itis oxidizedio
decompose organics. Secondary ireatment is followed by filtration to further remove
particles and disinfection to deactivate or destroy potential pathogens in the
wastewater. This advanced level of treatment is designed to produce water suitable
for the maximum number of R-1 reuse applications approved by the DOH. The DOH's
criteria defining R-1 water are expressed in terms of the concentrations of viruses and
bacteria remaining in the product water {refer to Appendix F).

In comparison with drinking water, R-1 water is permitted to have a small number of
coliform and viruses. For example, drinking water is not permitied to contain total or
fecal coliform, whereas R-1 water can have an average of 2.2 fecal coliform per 100
milliliters. Even this, however, is a relatively small fraction compared fo whai might be
expected in typical stream flows or storm water runoff.
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R-1 water is not intended for private yard watering ai this time. Instead, it will be used
primarily for landscape irrigation in the following applications approved by the DOH
{2002):

Goilf courses

Roadsides and medians

Parks, school yards and athletic fields

Residential common areas when managed by an irrigation supervisor
Ormamental plants for commercial use

While the current DOH reuse guidelines permit the use of R-1 water for toilet flushing, it
is currently not common practice. R-1 water, however, may be considered for toilet
flushing in new commercial facilities approved by the DOH at such time that the City
and County of Honolulu has adopted provisions in the plumbing code pertaining to the
use of dual water supply in buildings.

Environmental Impacts and Mitigation Measures:

The complete list of DOH-approved R-1 uses in the reuse guidelines includes irrigation
for edible food crops and is contained in Appendix F. It can be seen from these uses
that dermal exposure and the ingestion of food crops are safe. Public health and
safety should not be compromised with increased usage of R-1 water.

3.3.3.a Best Management Praclices

Prior to the construction of a reuse system, the reuse guidelines specify that an
Engineering Design Report for a Water Reuse Project must be approved by the DOH
for all projects involving areas greater than five acres (refer to Section Vlil). The report
must incorporate the following Best Management Practices plans:

Irrigation Plan
Management Reuse Plan
Public Education Plan
Employee Training Flan
Vector Control Plan

nhWh -~

Applicants of smaller reuse projects (less than five acres) moy submit a simplified
application form; however, requirements set forth under Title 11 of HAR, Chapter 62
Wastewater Systems, and the provisions of the reuse guidelines must still be satisfied.

The irrigation Plan will address methods and controls fo be used in the irrigation system
that will mitigate runoff or ponding. Specific information will be required by the DOH
in order to assure that the distribution and use of the recycled water will not create a
health hazard or nuisance:

« Boundaries of the irigated area

« Amount and type of recycled water fo be used forirrigation

e Transmission line from treatment facility to proposed area of use or
impoundment
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Siorage reservoir or impoundment
Distribution network

Method of irrigation {equipment)
Location of exterior drinking fountains
Method(s) to mitigate runoff

in addition, @ Management Reuse Plan will be prepared as part of the Engineering
Design Report, which will establish and delineate the responsibilities of operation and
maintenance of the reuse system. The purpose of the plan is to assure prevention of
discharge. runoff and overspray. The plan will address the following:

« Procedures, restrictions and other requirements to be followed by the
user/distributor.

« Confact information on the User Supervisor appointed by the user, who
will have overall operational responsibility for the system, including the
prevention of potential hazards and implementation of the reuse
guidelines.

In summary, while the proposed irmigafion uses will not impact public health, the use of
recycled R-1 water will be done in accordance with DOH's reuse guidelines. The
guidelines provide significant safety considerations that must be approved prior fo
implementation of a reuse project. This will ensure that the use of R-1 waterin the Ewa
district will not pose serious health threat to the public.

3.3.3.b Public Outreach and Education

Prior fo the BWS purchase of the Honouliuli (Ewa) Water Recycling Facility, US Filter and
the City and County of Honolulu initiated a communications program, which was
designed to educate the general public, facility neighbors and businesses about the
facility and water reuse in general, The BWS will expand on the initial program through
the Water Recycling Program's Public Outreach Plan Update (BWS, 2003}. The planis
a broad-based public outreach program designed to ensure that major issues
continue to be addressed and to increase public awareness of recycled water as a
viable and necessary supplemental water resource. Actingin the public interest at all
times, the BWS will remain committed to maintaining open, two-way communication
with its staff, the community, media, policymakers , civic and environmental groups,
government agencies, schools, and other organizations.

Messages consisting of facts and declarative statements about the Water Recycling
Program were developed through a collaborative process involving residents in focus
groups and telephone surveys. The program messageswere refined and classifiedinto
three tiers listed below, based on what residents felt were the most important issues.
The tiers will also be associated with level support as identified through the iterative
process.
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Tier 1 Messages

v

Recycled water is one of many ways that the Board of
Water Supply is making sure we have water for the future.,

» Recycled water ensures Oahu has water for generation to
come,

» Recycled water helps keep Hawaii green without wasting
limited drinking water supplies.

» Recycled water meets strict Department of Health
requirements.

Tier 2 Messages
» Using recycled water is good for the environment,
» Using recycled water helps conserve good water for drinking.

» Recycled water has been used successfully on Oahu for more than
10 years.

» Recycled water costs less than other new water sources.
Tier 3 Messages

» Recycled water has been used successfully in other states for more
than 40 years.

STRATEGIES

The BWS Water Recycling Program will oversee the implementation of the Public
Outreach Plan in an organized, methodical way to ensure everyone has an
opportunity to learn about water recycling and participate in educational programs.
In coordination with its existing water resources management efforts, the BWS has .
developed and implemented the following strategies through a variety of tactics
outlined in the plan:

Research

Completed Tasks
Partnering session

Stakeholder interviews

Focus groups

Telephone survey

Key messages

Members of the public outreach team and their roles
Godals, objectives, and schedules

Mailing list and audience database update

NENSNASNASNASSNS

REVISED FiNAL ENVIRONMENTAL ASSESSMENT - EXPANSION OF THE Ewa NONPOTASLE WATER SYSTEM 3-22



-

]

A

Onaocing Aclivites

QO Develop procedures and methodologies necessary for timely
communication and responses.

0 Develop evaluation criteria and feedback loops.

0O Develop knowledge and understanding of BWS policies and
procedures to be incorporated.

O Update elected officials and customer contacts every six monihs.

internal Communications

Completed Tasks

v Conduct employee tours

v Distribuie information materials

7/ Employees' awareness about Water Recycling Program materials
/s Team/Siaff coordination meetings on regular basis

Oncoing Activities

Staff meetings
@ Arrange for members of the Water Recycling Program outreach
team to attend various BWS unit staff meetings to show the video
and provide updates about the Program, status reports, marketing
successes, technical problem resolution and tour opportunities.

Q Prepare a memorandum from the BWS manager toinform all BWS
supervisors that the waterrecycling team will attendstaff meeting
periodically to make presentations and respond to questions.

Materials

O Post information on the InfoNet and bulletin boards at various
locations to provide Water Recycling Program updates, etc.

Q Develop WaterRecycling Program posters foreach divisionwithin
the BWS. :

O Provide an articie about the Water Recycling Program for each
edition of the internal newsletter.

Water Recycling Team Meetings

O Hold quarterly meetings with enfire Water Recycling Team and
consultants to review progress and goals.
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Community Relations

Completed Tasks
Speakers training
Presentations 1o groups
Facility tours
Cormmunity events
Information lines
Newsletier

NN SN SN

Onaoing Activities
Speakers Bureau/Preseniations

0O Develop a list of organization —based on target audiences-and
arrange an average of two presentations a month.

0 Determine which organizaticns require senior level staff to attend.

O Determine most appropriate type of presentation for each group
and key issues of interest.

Speakers Training

O Review key messages with project spokespeople prior to each
presentation.

Project and Facility Tours
O Develop a list of organization appropriate for tours.
O Schedule and conduct an average of three tours a month.

Exhibits and Displays

QO Identify community evenis where the BWS could have abooih to
distribute and/or display information.

Special Events

O identify opportunities such as co-sponsoring  forums with
community organizations, participating in already-scheduled
events sponsored by other organizations, or participating in
special events already hosted by the BWS.

0O Showcase the progress of the Water Recycling Program and
provide information at all events.

O Expand BWS participation in already-scheduled events that
appeal to environmentally conscious audiences.

REVISED FINAL ENVIRONMENTAL ASSESSMENT - EXPANSION OF THE Ewa NONPOTABLE WATER SYSTEM 3-24



Neighborhood Board Meetings

0 Provide an update to BWS Neighborhood Board representatives
1o ensure they are prepared fo address questions about the Water
Recycling Program.

QO Follow up with representatives to ensure they report back any
questions or concerns about the Water Recycling Program.

Interested Parties Communication

Q Send projectinformation, updates, media coverage and meeting
announcements o the interested parties list periodically.

Third Party Spokespeople

O Identify independent, third parties who can speak about their
experience with the Water Recycling Program. Independent
spokespeople should be sought from academia, business, industry
associations. health and sofety inferests, environmental
organizations and others with waterrecycling project experience.

QO Keep third parties updated about the Water Recycling Program
or specific project progress.

School Programs

0O Determine methods to integrate the Water Recycling Program
into school curricula.

O Explore opportunities to make presentations, host tours and profile
CD with students.

Customer Relations

Completed Tasks
Provided informational posters to golf courses.

Produced informational brochure for golfers and distributed to golf
course customers. : :

Provided employee fraining for customers.
Follow-up with customers on product satisfaction/questions.

Extended invitation to all current and prospective customers to tour
the Honouliuli Water Recycling Facility.

NSNS ONN

Onagoing Activities
Testimonials

0 Obtain recycled water customer testimonials - both from local
customers and long-fime users of recycled water on otherislands
of Hawaii - and post on web site.

C1 Profile customers in the Water Recycling Program newsletter.
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Educational Seminars

O Host educational seminars on a variety of topics. including how
landscapers can work with recycled water, health and safety
aspects of recycled water use for sporis leagues, informational
outreach for users of a facility irrigated with recycled water or
neighbors who may have concerns aboutincidental contact with
recycled water from the facility, ete.

QO Develop specific information materials to address issues and
frequently asked questions about recycled water use for these
audineces.

Internal Meetings
0 Meet with Program staff and consultants regarding status of new

customers and needed support materials.
Media Relations

Completed Tasks
v/ Distributed news release and received coverage of facility purchase.

Governmental Relations

Completed Tasks
7 Distributed first newsletter with cover letter to local elected officals.

v/ Held briefings with select elected officicls.

Information Materials

Completed Tasks

Interim information materials
Program brochure

Program information boards
Program display

Web site content

PowerPoint presentation
Program photography
Complete updated brochure
Complete Recycled Water Application Study (RWAS) fact sheet
Updaie Q&A

Update web design and content
Finalize CD and video

NANANSNANSNSSASNNSNS
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Ongoing Activities

O Create and insiall interpretive signage at plant.

0 Create alternate versions of display for different audiences.
O Order additional give-away items for community events.

3.3.4 Traffic

Existing Conditions:

The nenpotable water mains will be constructed in various segments over the next 20
plus years. Projects will be scheduled by the BWS in conjunction with their capital
improvement program. The majority of the proposed mains will be located within
existing road or highway rights-of-way corridors, which is consistent with accepted
practice. Final horizontal alignments will be determined in the design phase of each
specific project.

Environmental Impacts and Mitigation Meagsures:

Construction of the various nonpotable water line projects will cause periodic
disruptions to normatl traffic flow along major thoroughfares such as Farrington
Highway, Fort Weaver Road, Kalaeloa Bivd., Renton Road, Kapolei Parkway, and Fort
Barrett Road. Construction vehicles will add to the iraffic on streets adjacent to the
proposed project areas. Construction may also require various lane closures and/or
detours on a temporary basis. Depending on number of lanes, lane widths, and
existing ulility corridor configurations, vehicular and pedestrian fraffic is likely to
impacted by the closure of lanes and possible detours around construction areas. In
addition, access to and from driveways and to adjoining roadways and usage of road
frontage (mail, deliveries, parking, etc.) may be occasionally hampered by frenching,
paving and construciion materials deliveries.

Traffic control plans {TCP) will be prepared during the construction phase of each -
project by the contractor to minimize disruptions and inconveniences to the residents
and the public. The TCP will be submitted to the Department of Planning and
Permitting Traffic Review Branch for review and approval. The TCP willbe prepcred by
a licensed civil engineer qudlified to prepare TCP.

In addition, the contractor will be required to obtain a Street Usage Permit from DTS
prior to commencement of any work that will temporarily obstruct any portion of the
City roadway or sidewalk and comply with its requirements. Continuous access to and
from all driveways and public streets shall be maintained. All walkways and
intersections will be maintained in passable condition for pedestrian ftraffic.
Appropriate signs and barriers will be required, and generally at least two lanes will
remain open during normal working hours (8:30 a.m. to 3:30 p.m.). Construction during
peak traffic hours and at night will be avoided. After working hours frenches will be
covered with a non-skid bridging material and all lanes will be open to fraffic. Off-duty
police officers and/or irained construction flagmen will be provided for traffic control
to improve traffic flow and to control two-way traffic on streets where only one lane is
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opened during construction.

The coniractor will be required to coordinate work during construction with the
affected community groups, businesses, schools, golf courses, government agencies,
and other entities. At least two weeks prior to the start of construction, the contractor
will nofify all affected residents the waterline route, the school administrations, business
establishments, golf courses, neighborhood boards, community association,
emergency services (fire, police and ambulance), other property owners, the general
public, the State Department of Transportation and the City Department of
Transportation Services. The notification shall include the nature of the work,
construction schedule, lane and street closures or detours, suggested alternate routes,
ihe expected length of time of inconveniences, of any restrictions which may be
imposed to complete the work and ihe contractor's phone number to be called to
report traffic concerns.

In summary, the proposed mitigative measures will cover both design and construction
phases of the proposed project. Early coordinatfion with affected government
agencies, communily groups, schools, businesses, and golf courses as discussed above
should alleviate impacts to traffic in the vicinity of the project area.

3.4 THE BUILT ENVIRONMENT
3.4.1 Archaeological Resources and Historic Sites

Existing Conditions:

An archaeological archival research of the proposed project area was conduciedby
Archaeological Consultants of the Pacific (ACP) in conjunction with preparation of the
draft environmental assessment. A summary the history of archaeological
investigations in the Honouliuli ahupuaa is provided below (ACP, 2002, pp. 9-11}. The
entire archaeological report, including figures and appendices, may be found in -
Appendix G of this environmental assessment.

»some of the earliest archaeological recordation in the ahupuaca was
conducted by Mcallister {1933). He listed the whole of the plain as-a
single site, Site 146, noting the presence of many features, including stone
wallls, probably dating to the ranching period, as well as coral sinkholes
and pits which could have been used for cultivation by the indigenous
Hawaiian population. Handy (1940) also mentions the cultivation of
crops, particularly sugarcane and bananas, in the Ewa sinkholes. Two
fishponds, one at Puuloa (Site 142) and one off Laulaunvui Island in West
Loch (Site 140), afishing shrine near wWest Loch (Site 13%) and a destroyed
heiau on Puu o Kapolei (Site 138) were also mentioned by McAllister as
being located on the Ewa Plain.

In the northern portion of the ahupuaa, along the southeasternslopes of
the Waianae Range, where much less archaeological work has been
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conducted, McAllister listed anumber of sifes. Two destroyed heiav, Sites
133 and 134, were located in aulches below Puu Kanehoa and Mauna

Kapu. both peaksin the Waianae Range. Alsoin a gulch below Mauna

Kapu were several leveled off enclosures, the largest measuring 25
meters by 30 meters (Site 135). On the Waianae Ridge separating
Honouliuli from Waianae, McAllister notes a small coral and basalt
platform, probably sacred, near Mauna Kapu (Site 136). He also notes
another destroyed heigu on Puu Kuua in the eastern foothills of the
waianae Range (Site 137).

Eew archaeologicalinvestigations occurred between 1933 and the early
1970's. Those which did occur were summarized by Dunn et al. [1990).
These included Emory's examination of a house site and possible heiau
constructed of stacked limestone slabs and uprights located on the
western part of the Ewa Plain. Kikuchi's disinterment of 12 fo 16
incomplete burials the standard oil refinery. Soehren'’s documentation
of a sinkhole burial, house sites and modified pits at the Naval Air Station.
And finally, Soehren's excavation of a possible fishing shrine at the barge
harbor which identified a cultural layer containing large amounts of fish
scales, dog, fish and seashell remains and a one piece rotating fishhook.

in the 1970's, with increased development of the plain, investigations
became more frequent and covered larger areas. The Barbers Point
deep draft harbor, West Beach/Ko Olina, the Ewa Marina Community are
among the larger of the projects which began around this fime. Site
types identified included house sites, cairns, ahu, walls, pits, unmodified
limestone sinkholes, walled or modified sinkholes, enclosures, C-shaped
enclosures as well as human burials. A variety of cultural remains were
recovered from the many sites identified including fishhooks, sinkers, fish
scales and fish bones providing evidence of a marine based economy.
An early assessment of the probable settlement paitern for the area was
described as 93 dispersed clusters of residences, surrounded by Q
relatively open and little inhabited area94 (Barrera,1975:18).

Asinvestigations confinued through the 1980's and 1990's, more sites were
assessed for their age and function. Dafing resulis indicated that most
of the occupation likely dated fo the latter centuries of the pre-Contact
period. However, samples from some rock shelter sites suggested initial
use or occupgation as early as the period of initicl Polynesian settlement
on Oahu. The patterns of setlement were found to differ somewhai from
the eastern portions of the plain near west Loch to the western portions
of the plain.

Data recovery at the West Loch Estates Residential Increment | and Golf
Course and Shoreline Park was conductedin 1988 and 1989 (Wolforth et
al. 1998) while investigations of the lower and upper valley of Honouliuli
Gulch above West Loch was undertaken in 1987 by PHRI {Dunn et al.
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1990). Included among the recorded features were the remnants of a
once extensive agriculiural system which combined aguaculture in

fishponds situated on the shores of West Loch, irrigated wet crop

agriculture of the plain and dryland cultivation of the surrounding slopes
and uplands. Along the shores of West Loch, radiocarbon dating results
indicated use of a pondfield (Site 3324) and a habitation deposit (Site
3321) from the 10th fo 17th centuries AD. The investfigations within
Honouliuli Gulchrevealed that: () permanent occupationhad occurred
at most habitation features, {b) that upper valley occupation may have
occurred as early as the mid-6th to mid-9th centuries and (¢} that
subsequent occupations appear to have been most intensive between
the 1300's and 1600's and between the late 1700's to early 1800's {Dunn
etal 1990). .

Investigations conducted in the Barbers Point/Ko Olina area have
revealed that the western Ewa Plain had a long initial settlement based
on a high degree of marine-oriented task specialization {Dunn et al.
1990). Marine task specialization continued into latter settiements, but it
seems that in the latter sefflements, terrestrially oriented activities
increased. This shift in activities suggests a concomitant shift from a
dispersed femporary occupation to a loosely nucleated one involving
extended periods of residence.

In order o assess areas through which the proposed waterlines of the
Ewa Nonpotable Water System will pass which may contain potential
historically significant properties, ACP has prepared figures depicting the
route of the waterlines andthe locations of known historic properties. The
first of these figures was derived from the City and County of Honolulu's
Ewa Development Pian, Exhibit 3.2 and depicts the locations of known
archaeological sites, historic and archaeological districts, plantation
vilages and an historic railway (see Figure 3). The second was derived
from a figure prepared by David Tuggle and depicts the locations of
known pre-Contact setilement complexes and religious structures (see
Figure 4 ).

An analysis of these overlays shows that there are three areas through
which the proposed waterlines will be passing where potentially
significant historic properties may be encountered. The first is located
along the southeastemn coastliine of the Ewa Plain in the eastern portion
of the Oneula Archaeological District (see Figures3& 4}, The second is
located across the central-eastern portion of the plain running along the
route of an historic railway and the southern boundary of a group of
plantationvillages. The third and final areaislocatedin the northwestern
corner of the Ewa Plain. in this location, Figure 3 shows three segments of
the waterlines passing through three areas of dispersed archaeological
sites while Figure 4 depicts one waterline passing between two areas of
pre-Contact settlement complexes."
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Environmential Impacis and Mitiaation Measures:

“gecause it has been determined that the proposed wateriines will pass

‘through fhree areasin which there is the potential to impact significant
historic properties, ACP recommends that an archaeological monitor be
on site when construction activities pass through these areas. During the
remainder of the project, it is recommended that an archaeological
monitor be on call in the event that significant historic properties are
encouniered during construction activities. The proper authorities with
the DLNR-SHPD have been consulted and their comments regarding sites
1o be avoided and proposed mitigation measures s included in
Appendix A (correspondence dated April 12ih, 2002; LOG NO: 29552,
DOC NO: 0204EJ02)."

Furthermore, if iwi or Native Hawaiian cultural or traditional deposits are
found during ground disturbance or excavation, work will cease, and the
appropriate agencies will be contacted pursuant to applicable law.

3.4.2 Public Utilities
3.4.2.a Potable Water System

Existing Conditions:

The Board of Water of Water supply operates and maintains the City and County of
Honolulu's municipally-owned water system. The potable system consists of supply
wells, storage reservoirs, booster pump stations, and transmission lines that convey
water fo distribution networks throughout the region. It serves present residential and
non-residential customers in Kapolei, Ewa and Makakilo, and will also serve potential
developments in the area.

Environmental Impacis and Mitiaation Megsures:

Contractors will be required to verify water infrastructure locations, especially
underground waterlines, valves, and valve boxes prior o the start of construction.
Waterservice shouldnotbe disrupted during construction activities, and therelocation
or modification of any existing infrastructure is not expected. Access to fire apparatus
will be maintained throughout the construction site and any interruption in the existing
fire hydrant system during construction will be reported to the Fire Communication
Center at 523-4111.

Since the nonpotable water system does and will continue to function as adual system
separate from the potable system, the two water systems must carefully be designed
and operated to prevent cross-connections and backflow conditions.  Cross-
connection of potable and nonpotable water systems will not be normal practice;
however, if connection between two water systems is necessary, an airgap approved
by the BWS willbe provided to protect the potable water system. Backflow prevention
will be required for on-site distribution systems when a particular user operates both a
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nonpotable and a potable system within the same area. The method of backflow
prevention will also require BWS or DOH approval.

In order to prevent a nonpotable main from mistakenly being connected to apotable
water main, the proposed system will be appropriately painted and labels satisfying
Section V.A. of the DOH reuse guidelines {2002), Design Parameters for the Distribution
of Recycled Water:

« Buried and above ground fransmission piping and appurtenances will
follow consistent color coding (purple Pantone 522 for buried and 512
for above ground) to differentiate recycled waterfrom potable water
or wastewater.

« Service lines, valves and other appurtenances will be embossed or
integrally stamped/marked “CAUTION: RECYCLED WATER - DO NOT
DRINK," or be installed with proper identificationindicatedin the DOH
reuse guidelines.

The significant long-term benefit of the proposed project will be the overall increase
in water supply for the Ewa district. The 1:1 replacement allowed by substitution of
nonpotable water for iigation and industrial uses will permit direct consumption of
potable water for other high priority clean water uses.

3.4.2.b Wastewater

Existing Conditions:

Ewa's wastewater collection, treatment and disposal systems are under the jurisdiction
of the City and County of Honolulu. The collection system is comprised of associoted
sewer mains, frunk sewers, pump stations and force mains. Parts of the collection
system have beenidenfified withinadequate capacity fo accommodate existing and
projected flows. In addition, there are deficiencies in manholes and sewer lines due
to structural deterioration and corrosion [Wilson Okamoto & Associates and Brownand
Caldwell, 2001).

Collecied wastewateris freated at the Honouliuli Wastewaler Treatment Plant (WWTP),
which is being operated under conditions of the 1991 National Pollutant Discharge
Elimination System (NPDES) permit. The permit has been administratively extended
pending issuance of a new permit by the U.S. Environmental Protection Agency. The
curreni NPDES permit includes 7-day and 30-day effluent limits for total suspended
solids and 5-day biochemical oxygen demand. The WWTP has a design liquid capacity
of 38 MGD. The solid capacity is currently 26 to 28 MGD. A project fo increase the
WWTP's solids capacity is included in the FY04 and FY05 City Capital Improvement
Program (CIP) budgets.

The NPDES permit authorizes the City to discharge treated wastewater to receiving
waters of Mamala Bay through the Barbers Point Deep Ocean Outfall. Since the start-
up of the WWTP, the outfall had been the exclusive means of effluent disposal. The
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outfall diffuser is located 1.7 miles offshore at a depth of approximately 200 feet.
(Wilson Okamoto and Associates and Brown and Caldwell, 2001).

As described in Chapter 2, the Honouliuli Water Recycling Facility now takes treated
wastewater effluent from the wastewater plant and further treats it to produce R-1 and
RO water for specific reuse. This will also relieve the outfall during peck conditions.

Environmential Impacts and Mitigation Measures:

Prior to the start of construction, contractors will be required to verify wastewater and
sewer infrastructure locations, especially underground sewer lines and manholes. In
general, the relocation or modification of any existing wastewater infrastructure is not
expected. During construction, conifractors will also be required to protect existing
infrastructure and ensure that services are not interrupted within the project area.

The new nonpotable water distribution system, itself, will not generate additional
wastewater flows to the Honouliuli WWTP,

3.4.2.c Drainage

Existing Conditions:

Although Ewa is known for its warm and arid climate most of the year, low-lying areas
are subject to flooding during intense rainstorms. Flood control has been
accomplished through various urban development projects consisting primarily of
concrete-ined channels to convey stormwaters to the ocean. The drainage systems
in the Ewa region is comprised of five sub-regional systems identified below.

+ The Kaloi Gulch encompasses approximately 11 square miles
extending from the crest of the Waianae Range to the shoreline.
Developments in this watershed have included Ewa Vilages and
Laulani by the City and County of Honolulu, Ewa by Gentry, Ocean
Pointe by Haseko, as well as others by the State of Hawaii and the
Estate of James Campbell. Peak design flow is approximately 11,500
CFS which will run through Haseko's Ewa Marina {Ocean Pointe)
property and uliimately discharge into the proposed marina.

« A major new system will drain Makaiwa Hills, Kapolei Business Park,
and the industrial areas in the vicinity of the Kalaeloa Barbers Point
Harbor.

+ Drainage improvements in ihe West Loch Drainage Basin are serving
the City's West Loch residential project, Phase | of Ewa by Gentiry, and
the East Kapolei community project.

« The Villages of Kapolei's drainage system will consist of golf course
retention and disposal of stormwater info injection wells and a large
ditch near the Barbers Point Naval Air Station boundary (BPNAS).
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« Expansion of the channel ai the westem edge of the BPNAS will
provide additional capacity to serve the City of Kapolei.

Environmental Impacts and Mitigation Measures:

Prior to the start of construction, coniractors will be required to verify drainage
infrastructure locations, especially underground drain lines, catch basins, and
manholes prior to the start of construction. In general, the relocation or modification
of any existing drainage infrastruciure is not expected. During construction,
contractors will also be required to protect existing drainage infrastructure and ensure
thot services are not interrupted within the project area.

The proposed construciion of the nonpotable water distribution system will not alter
existing or future drainage improvements in the Ewa region. Subsequently, drainage
systems along the proposed alignments should not be impacted.

3.4.2.d Electicity

Existing Conditions:

The Hawaiian Eiectric Company (HECQ) owns and operates hree power planis on
Oahu, which have a combined generating capability of 1,263 MW. This supplies the
majority of Oahu’s 275,000 customers. HECO's Kahe Power Plant is the largest of the
three plants and is located approximately 6 miles from the Kapolei Business Park,
mauka of Farrington Highway outside of Ko Olina Resort. The primary transmission line
from Kahe is a 138 KV overhead fine to the Waiau substation in Pearl City.

Independent power producersinthe CampbellIndustrial Park include: (1) HPFOWER: (2)
Kalaeloa Partners, L.P. and (3) AES Hawaii. These independent producers are
capable of generating approximately 400 MW,

Environmentat Impacts and Mitigation Measures:

Contractors will be required fo verify existing infrastructure locations prior fo the start
of construction. Ingeneral, the relocation or modification of any existing infrastructure
is not expected. During construction, contractors will also be required to protect

existing infrastructure and ensure against interruption of services within the project
areq.

Electrical demands during consiruction and operation of the proposed nonpotable
water distribution system are not expected fo exceed existing power generating
copability. Essentially, the long-term operation of the nonpotable system will require
the same power demand that would otherwise have been usedin the potable water
disiribution sysiem. There will be no significant impact on HECO or the other
independent power producers.
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3.4.2.e Gas

Existing Conditions:

The Gas Company maintains underground uility gas mainsin the project vicinity, which
serves commercial andresidential customersin the area. This systemisinterconnected
with the utility network in the Ewa District.

Environmental Impacts and Mitigation Measures:

Additional services will not be required for the proposed project. Contractors will be
required to verify existing utilities prior fo the start of construction. In general, the
relocation or modification of any existing infrastructure is not expected. During
construction, contraciors will also be required to protect existing infrastructure and
ensure against interruption of services within the project area. Overall, there are no
anticipated impacts to the gas system.

3.4.2.f Communications

Existing Conditions:

Verizon Hawaii maintains land line telephone service in the Ewa region. Existing
overhead lines are shared under the joint pole agreement established with other utility
users. Oceanic Cable provides cable TV service in the region. The more recent
installations of telephone and cable TV services have been exclusively underground.

Environmental Impacts and Mitigation Measures:

Additional services will not be required for the proposed project. Contractors will be
required to verify existing ufilities prior to the start of construction. In general, the
relocation or modification of any existing infrastructure is not expected. During
construction, coniractors will also be required to protect existing infrastructure and
ensure against interruption of services within the project area.

3.4.2.g Roads and Highways Rights-of-Ways

Existing Conditions:

Ewa's existing road and highway network consisis of two major east-west arterials,
Farrington Highway and the H-1 Freeway, connecting several roads in the north-south
direction that distribute traffic on and off the arterials. The H-1 Freeway also connects
Ewa with the Honolulu Primary Urban Center, and Farington Highway connecis
Waipahu, Ewa and the Waianae Coast. The north-south distributor roads include: Fort
WeaverRoad, Kunia Road, Fort BarretteRoad, Makakilo Drive and Kalaeloa Boulevard.

The Secondary Urban Center in Ewais expected to remain a focal point of significant
economic growth and major housing development on Oahu. Traffic congestion has
been a mounting concern strongly voiced by numerous community ond business
groups in the area. Various studies, including ongoing planning efforts by the Oahu
Metropolitan Planning Organization (OMPO), have identified and prioritized the
necessary improvement projects required to support growth in this region. The 2020
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Ochu Regional Transportation Plan (2020 ORTP) was adopted by OMPO in 1995,
Subsequently, the Transportationfor Oahu Plan 2025 (TOP 2025) updates the 2020 ORTP.
Undoubtedly, the changing transportation needs of Oahu will require constant update
of the ORTP and TOP throughout the multi-phased expansion of the Ewa Nonpotable
Water System.

The TOP 2025 (Carter & Burgess, 2001), approved by the OMPQO Policy Committee on
April 6, 2001, has recommended high pricrity consideration for 14 transportation
projects in Ewa. These projects have been categorized on a need basis to provide
congestion relief, support of community planning goals and improve operations and
safety [refer to Table 3-2}. 1t should be noted that this list will continue to be modified
with future updates of the ORTP and TOP.

TABLE 3-2. HIGH PRIORITY TRANSPORTATION PROJECTS FOR THE EWA AREA
Estimated Cost

Project No. Projiect Description [$M 2000}
E-1 H-1 Makakilo Interchange new WB on-ramp $10.9
E-2 H-1Kapolei Interchange new interchange $44.3
E-3 H-1 Palailai Interchange improvements 3$8.5
E-5 Farrington Hwy. widening Kalaeloa to Kamokila $4.9
E-4 Farrington Hwy. widening Kapolei Golf Course $31.6
to Fort Weaver Rd.
E-8 Fort Barrette Rd. widening Farrington Hwy. fo $21.5
F.D. Roosevelt Blvd.
E-9 Fort Weaver Rd. widening Farington Hwy. to Geiger Rd. $38.6
E-10 Hanua St. new roadway Malakole $t. to Farrington Hwy.,  $13.1
E-11 Kalaeloa roadway improvements 3269
E-12 Kalaeloa Blvd. conidor improvements $13.1
E-13 Kapolei Pkwy. completion [Kapolei to Ewa Beach) $28.5
E-14 Makakilo Dr. extension (second access} $8.5
E-i5 Mauka Frontage Rd. Makakilo Or. to Kalaeloa Bivd. $6.4

E-17 North-South Road Kapolei Parkway to H-1 $90.0
lincludes new interchange with H-1) :

Source: Transporiation for Oahu Plan TOP 2025 {Carter & Burgess, 2001).

Environmental Impacis and Mitigation Measures:

As mentioned throughout this environmental assessment, every atiempt will be made
to locate proposed nonpotable distribution lines along existing or future road, street
and highway rights-of-ways to prevent or minimize construction acfivities through
undisturbed lands. This approach is being taken so as to mitigate poientialimpacison
the following environments:

- Archaeological
- Flora and Fauna
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- Threatened and Endangered Species
- Open space (parks and golf courses)

In light of the various ransportation projects that are planned for Ewa, appropriate
coordination with the State Department of Transportation Highways Division and the
City's Department of Transportation Services will not be overlooked. The following
procedures willbe observed toduring planning and design of the proposed distribution
system:

« Early coordination with government agencies to discuss and evaluaie
appropriate alignment and construction methods

. Coordination with ongoing and proposed projecis in Kapolei, Ewa,
Makakilo and Barbers Point {Kalaeloa)

« Submittal and approval of construction plans for all work done within
State and City rights-of-ways

In summary, ihe proposed mitigative measures will cover both planning and design
phases of the proposed project. Timely coordination with affected government
agencies, community groups, schools, businesses, and golf courses as discussed above
should alleviate significant impacts to overall transportation in the Ewa region.

3.4.3 Land Use and Zoning

Existing Conditions:

Oahu's Ewa district has undergone unprecedented growth viaresidential, commercial
and industriai developments throughout the past decade. Based on the City and
County of Honolulu's General Plan {CCH, 1992) and the Ewa Development Plan (CCH,
1997), forecasts of continued growthin the district are expected through the year 2020
and beyond.

The State Land Use Map classifies the project site within the Urban and Agricultural
districts. City and County of Honolulu Land Use Zoning designations along the
proposed waterline alignmenis and reservoir sites are shown on Figure 1-3 and include
the following:

A-1  Apartment, Low-density

A2  Apartment, Medium-density

AG-1 Agricultural, Restricted

AG-2 Agricultural, General

B-1 Business, Neighborhood

B-2  Business, Community

I-2 Industrial, intensive

P-2  Preservation, General

R-5 Residential
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Environmenic! Impacts and Mitigation Measures:

The proposed nonpotable waterline and reservoir projects will not require zoning
changes from the City and County of Honolulu nor land use changes from the State of
Hawaii. Easements in favor of the Board of Water Supply will need to be created for
new waterlines constructed in private properties.

Land acquisition for reservoir and booster pumping station sites may be necessary
once final locations are identified. Separate site-specific environmental assessments
will be prepared forreservoirs and booster pumping station projects. Atsuch time more
detailed issues surrounding land ownership will be disclosed.

3.4.4 Commercial and Industrial Areas

Existing Conditions:

The major industrial and commercial areas in the Ewa Plain are the James Campbell
Industrial Park and the Kapolei Business Park (refer to Figure 3-7). Both property
developments are privately managed.

3.4.4.a Campbell Industrial Park

Since its opening in the early 1940s, the Campbell Industrial Park has been creating job
opportunities in the Ewa and Leeward areas of Oahu, which previously had been
dominated by the sugar plantations. The Campbell Indusirial Park remains one of
Kapolei's largest job centers accounting for more than 4,500 jobs (Estate of James
Campbell web site, 2004). 1t is Howaii's largest industrial park {1,367 acres zoned 1-2},
with national and international companies like Ameron international, Chevren, Citizens
Electric, Coca Cola, Reynolds Aluminum, Tesoro Petroleum and Ziegler Steel,
representing various industries: manufacturing, recycling, import/export, power
generation, construction, warehouse and distribution. The Campbell Industrial Park is
also served by the adjocent deep-draft Kalaeloa Barbers Point Harbor.

3.4.4.b Kapolei Business Park

Kapolei Business Park is located just south of the City of Kapolei and is adjacent to
Campbell Industrial Park and Kalaeloa Barbers Point Harbor. ltincludes ?1 acres zoned
I-2 with lots available forlease or sale. Usesinclude light industrial, processing, suppliers,
wholesalers, warehousers and distribution centers, data processing, technology
research and development, integrated systems networks, Internet exchanges, data
centers, switching stations and telecom companies.

Environmenial Impacts and Mitigation Measures:

Tesoro Refinery and AES Hawaii at the Campbell Industrial Park are already using RO
water from the Honouliuli WRF. The activation of the existing 16-inch R-1 waterline and
proposed nonpotable waterlines in the City of Kapolei, Kapolei Business Park, and the
Campbell Industrial Park will facilitate delivery to potential new business andindusirial
customers. Future industrial users such as Island Ready Mix will benefit from the
availability of nonpotable water in their manufacturing operations. Other entities in

REVISED FINAL ENVIRONMENTAL ASSESSMENT - EXPANSION OF THE EwA NONPOTABLE WATER SYSTEM 3-38



the Kapolei Business Park are also expected to use R-1 water for landscape irrigation.
Overall, the proposed expansion of the nonpotable water system could indirectly
benefit businesses and industries in the region by allowing potential growth of both
sectors whereby water supply would not be a limiting factor.

3.4.5 Recreational and Open Spaces

3.4.5.a Golf Courses

Existing Conditions:

Presently there are eight private and public golf coursesinthe Ewa area {refer to Figure
3-8). The municipal courses inciude West Loch and Ewa Villages. According to the
Ewa Development Plan {CCH, 1997) the Ewa Villages Golf Course also provides flood
protection and storm water detention for Ewa Villages. Existing private coursesinclude:
Ko Olina, Hawaii Prince, Kapolei, and Coral Creek. The military operates the Barbers
Point Golf Course. Additional private courses are planned for, Ewa Marina (Ocean

Pointe)and Makakilo.

Environmential Impacts and Mitication Meagsures:

in addition to their recreational value, golf courses also provide open space and help
preveni flooding and reduce non-point pollution by retaining storm waters. Assuch,
golf courses can offer positive socidl, environmental, and economic benefiis to the
community. Asindicated in the DOH reuse guidelines (2002}, R-1 wateris a permissible
use for golf course irrigation. Thus, the expansion of the R-1 nonpoicble water system
should serve to promote and facilitate golf development in the Ewa district.

3.4.5.b Resort Areas

Ko Olina Resort - The Ko Olina Resort property includes 640 acres located between
Kahe Point Beach Park and the Kalaeloa Barbers Point Harbor. The fully developed
resort will be a water-oriented residential and resort community with visitor units, resort -
condominiums, two goif courses, a small boat marina and four man-made swimming
lagoons. The first phase of the resort development included the first hotel, swimming
lagoons, the first golf course. roads and utilities.

Ewa Marina {Ocean Pointe] - The Ocean Pointe development in Ewa will encompass
1,100 acres of 4,850 residential units, a golf course, a major commercial area, 1,000
hotel rooms and a 70-acre regional recreational marina with a capacity of 1,400 wet
slips.

3.4.5.c Parks

There are numerous park and beach iacilities located throughout Ewa. The City and
County of Honolulu Depariment of Parks and Recreation Services maintains 14
neighborhood and community parks and nine beach and shoreline parks along the
coast and Peari Harbor. In addition, there are three regional or district parks - Kapolei,
Kalaeloa (Barbers Point} and Ewa.
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The beach parks are well used by the public for diving, fishing, surfing, swimming,
snorkeling, frapping, and netting. Because they are situated in residential areas, the
community, neighborhood and regional/district parks are also well used for athletic
activities, including baseball, soccer, and basketball.

Environmental Impacis and Mitigation Megsures:

The primary benefit to existing and future parks in this region will be the availability of
additional nonpotable water for irigation of fields and landscaping. Asindicated in
Section 3.3.3, human contact is permitted for R-1 water, The use of R-1 water should
not pose a heaith risk to park and beach users.

3.4.6 Resideniial Communilies

Existing Conditions:

The Ewa Development Plan (CCH, 1997) envisions a network of master planned
residential communities that will provide a wide variety of housing opportunities.
Census 2000 reported 20,804 housing units in the Ewa DP area (2000 Census ST1 File;
Planning Division, Honolulu Department of Planning and Permitting, January 2002).
New developments are stated for the City of Kapolei, East Kapolei, Ewa by Gentry, Ewa
Marina, Ko Olina, Lualani, Makaiwa Hills, Ewa Villages, and the Villages of Kapolei (refer
to Figure 3-9). The projected number of housing units and phases of development as
indicated in the Ewa Development Plan (CCH, 1997) is provided in Table 3-3.

Environmenta!l Impacts and Mitigation Measures:

While the BWS does not intend on promoting the use of nonpotable water for private
yard irrigation at the present time, the proposed system expansion will nevertheless
enable delivery of nonpotable waterto more areas in the Ewa district, This would free
up potable water currently being used where nonpotable water is suitable, largely for
non-residentialuses. The potable water would then be available forresidential housing
projects such as those indicated in Table 3-3, consistent with the City's vision for Ewa. -

TABLE 3-3.. PHASING OF MASTER PLANNED RESIDENTIAL DEVELOPMENT

PROJECT AREA HousiNG UNITS RESIDENTIAL

PHAsE] (1997 - 2005)

PREVIOUSLY APPROVED
CiTY OF KAPOLEI 2,000 i18
Ewa BY GENTRY 5,387 554
Ewa MARINA 4,850 500
EWA VILLAGES 1,760 182
KAPOLEI KNOLLS 418 72
KAPOLEI MAUKA 750 S0
Ko'OLINA 8,700 354
MaKAWA HILLS 1,066 354
MAKAKILO 2,706 808
VILLAGES OF KAPOLE! 4,020 283
ToTAL 31,657 3,275
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TABLE 3-3. (Continued)

PrOPOSED PROJECTS
' DHHL 1,600 200
EAST KAPOLEI {SCHULER) 4,000 350
EAIRWAYS RESIDENTIAL 200 100
HFDC (STATE LAND BANK] 4,000 750
LAULANI RESIDENTIAL 1.100 150
MAKAKILO EXTENSION 200 100
CUMULATIVE TOTAL 43,400 4,200

PHASE 11 (2004 - 2015

EAST KAPOLE! (SCHULER) 4,000 350
HFDC (STATE LAND BANK) 3,700 300
KAPOLEI EAST {CAMPBELL) 2,000 500
KapOLE LDA 500 50
KAPOLEI NORTH 1,200 150
MAKAIWA HILLS 2,000 1,300
CUMULATIVE TOTAL 56,700 7.550

Puase I} (2016 AND BEYOND)

KAPOLE! EAST [CAMPBELL) 6,300 300
KaPOLEI LDA 1,300 50
CUMULATIVE TOTAL 64,300 7.950

NOTES:

(1)

(2)

(3)

(4)

FORPROPOSED PROJECTS IN ALL PHASES, HOUSING UNITS AREROUNDED TO THENEAREST 100; RESIDENTIAL ANDTOTAL ACREAGE
1O THE NEAREST 50; ALL OTHER ACREAGETO THE NEAREST 10, PARTS MAY NOT SUM TO TOTALS SHOWN DUE TO ROUNDING.

LANDS INCLUDED INTHE FIRST PHASE OF DEVELOPMENT (1997 - 2005) WOULD BEELIGIBLE FOR PROCESSING ZONING CHANGES |
AND OTHER DEVELOPMENT APPLICATIONS STARTING WITH ADOPTION OF THE PLAN.

FOR PREVIOUSLY APPROVED PROJECTS, ACREAGES SHOWN REFER 70 THE ENTIRE PROJECT AREA (INCLUDING AREAS ALREADY
BUILT) WHEREAS HOUSING UNITS EXCLUDE UNITS BUILT BEFORE Juuy 1994,

LANDS IN THE SECOND PHASE OF DEVELOPMENT (2006 -2015) WOULD BE ELIGIBLE FOR PROCESSING ZONING CHANGES AND
OTHER DEVELOPMENT APPLICATIONS FAR ENOUGH IN ADVANCE SO THAT HOUSING CONSTRUCTION COULD BEGIN IN 2006.

LANDS IN THE THIRD PHASE OF DEVELOPMENT (2016 AND BEYOND) WOULD BE ELIGIBLE FOR PROCESSING IONING CHANGES
AND OTHER DEVELOPMENT APPLICATIONS FAR ENOUGH IN ADVANCE SO THAT HOUSING CONSTRUCTION COULD BEGIN
IN2016.

SOURCE: Ewa DEVELOPMENT PLAN (CCH, 997).
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} RECEIVED AS FOLLOWS

SCALE:

" 2 3000 PREPARED FOR: EXPANSION OF THE EWA NONPOTABLE WATER FIGURE

CHD_DRAVIG Board of Water Supply SYSTEM ENVIRONMENTAL ASSESSMENT 3.7
; City and County of Honolulu =

Nt | MAJOR COMMERCIAL & INDUSTRIAL AREAS

NOQTES: .

1. PROPOSED NONPOTABLE WATERLINE ALIGNMENTS
AND SIZES AND FUTURE RESERVOIR SITES AND
CAPACITIES ARE-BASED ON'PROJECTED USER
LOCATION AND, DEMAND, SUBJIECT TO CHANGE
BY BWS DURING PRELIMINARY ENGINEERING AND
DESICN STAGES.

2. PHASE NUMBER INDICATES START OF SERWICE.
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SOURCE: ESTATE OF JAMES CAMPBELL WEBSITE (2004)
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CHAPTER FOUR

SUMMARY OF IMPACTS & MITIGATION MEASURES

Beneficial and detrimental effecis related to the proposed project include short-term,
long-term, and cumulative impacts. As defined by the Environmental impact
Statement Law {Hawaii Revised Statues, Chapter 343), primary impacis or effects are
directly caused by the action and occur ot the same fime and place. Secondary
impacts or effects are indirectly caused by the action and occur later in time or are
fartherremoved in distance, but are stillreasonably foreseeable. Acumulative impact
may arise when an incremental impact of the action is added to other past, present,
and reasonably foreseeable future actions regardless of what agency or person
undertakes such actions. Cumulative impacts can result from individually minor but
collectively signification actions taking pace over a period of time.

Due to the intended siting of nonpotable infrastructure primarily within previously
disturbed areas, environmental impacis are generally expected to be short-term in
nature related to construction activities. The following is a summary of the anticipated
environmental effects and proposed mitigation measures for the proposed Expansion
of the Ewa Nonpotable Water System.

4.1 SHORT-TERM (DIRECT) IMPACTS

4.1.1 Air Quality

Impacts. During construction, fugitive dust and exhaust emissions from consiruction
equipment may degrade the air quality in the project vicinity. This will result from
vehicles traveling to and from the project site, as well as on-site construction
equipment. Due to the prevailing tradewinds and the region's history of meeting air -
quality standards, increased emissions and dust are not expected to have asignificant
impact on existing air quality.

Mitigation Measures. Contractors will be required to minimize dust within the project
site and surrounding areas by water sprinkling whenever feasible, wet cutting of existing
asphaltic concrete pavement, and limiting the areabeing worked on at any one time.
The work shall be in conformance with Title 11 of the Hawaii Administrative Rules (HAR),
Chapter 60.1 Air Pollution Control. Contractors will also be required to provide proper
tuning and maintenance of all construction equipment and vehicles o minimize
pollutants from exhaust emissions.

4.1.2 Flora and Fauna/Threatened and Endangered Species

Impacts. Short-term impacts on vegetation along the waterline route are expected
during the construction period. Since the nonpotable water sysiem is being proposed
primarily within areas that are already developed, the impacts on endangeredspecies
are expected to be minimal, if any.
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Mifigation Measures. The proposed infrastructure will be located primarily within
existing and future righis-of-ways (ROWs), so as to confine the affected areas to those
which. are not known to sustain any habitats of threatened or endangered species.
Any existing plants, grossed areas and surface improvements damaged by
construction will be restored by contractors to original or better condition. Prior to the
design of new waterline alignments in undeveloped areas, an on-site reconnaissance
survey by a frained botanist will be conducted to determine whether endangered
plants are present,

4.1.3 Economic Resources

Impacis. The proposed project will have a directimpact on the construction industry.
Consiruction of the nonpotable system will add to the amount and number of
government contract awards, aswellas the number of construciion and construction-
related jobs. While these workers will not necessarily be from the Ewa area, they are
likely to be Oahu residents.

4,1.4 Noise

Impacls. Periodic noise from consiruction equipment such as backhoes, trucks,
compactors, and pavers will impact moforists and pedestrians traveling through
construction areas, as well as residents living near the project vicinity.

Mitigation Measures. Noiseimpacts will be mitigated during construction by requiring
contractors to apply current techniques and methods of sound attenuation and
abatement such as noise reducing mufflers. Each contractorwillbe required to obtain
a Community Noise Control Permit from the State of Hawaii Department of Health
(DOH) and observe and comply with Title 11 of HAR, Chapter 46 Community Noise
Control to protect the public from the effects of noise from vehicular and consiruction
activities. Restrictions on noise levels and operational hours of the noisiest equipment
will minimize the impacts on the adjoining community. Conditions of the Noise Permit
shall be enforced and violators penalized by the Direcior of DOH. Nighttime work wilf -
not be permitied.

4.1.5 Traffic and Transportation

Impacts. Short-term effectsinclude relatively minor visual distractions and changesto
traffic patterns due to the close proximity of proposed waterline routes to road and
highway ROWSs. This is expected to result in periodic disruptions to normal traific flow
along maijer thoroughfares such as Farrington Highway, Fort Weaver Road, Kalaeloa
Blvd., Renton Road, Kapolei Parkway, and Fort Barrett Road. Consiruction vehicles will
add to the traffic on streets adjacent to the proposed project areas. Construction may
also require various lane closures and/ordetoursona temporary basis. Depending on
number of lanes, lane widths, and existing utility corridor configurations, vehicular and
pedestrian traffic is likely to impacted by the closure of lanes and possible detours
around construction areas.
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Mitigation Measures. Mitigation measures will include: {1) preparing fraffic control
plans {TCP) during the construction phase of each project by the contractor to
minimize disruptions and inconveniences to the residents and the public; (2) securing
a Street Usage Permit prior to commencement of any work that will temporarily
obstruct any portion of the City roadway or sidewalk: (3) avoiding construction during
peak traffic hours and at night; and [4) requiring advance coordination of construction
work with affecied community groups, businesses, schools, golf courses, government
agencies, and other entities. The various project contractors will be responsible for
day-to-day construction operations and phasing of the work in order to satisfy the
proposed mitigation measures.

4.1.6 Archaeological, Historical or Cuitural Sites

Impacts. The majority of the site is fully developed and no significant natural or cultural
resources are expected to be encountered within construction sites. However, there
are three areas through which the proposed nonpotable waterlines will be passing
where potentially significant historic properties may be encountered (Archaeological
Consultants of the Pacific, 2002). The first is located along the southeastern coasiline
of ihe Ewa Plain in the eastern portion of the Oneula Archaeological District. The
second is located across the central-eastern portion of the plain running along the
route of the OR&L Railroad right-of-way and the southern boundary of a group of
plantation villages. The third and final areais located in the northwestern corner of the
Ewa Plain.

Mitigation Measures. To mitigate potential loss or destruction of resources, an
archaeological monitor will be onsite when construction activities pass through ihese
areas. During the remainder of the projeci, archaeological monitor will be on cailin
the event that significant historic properties are encountered during construction
acfivities. The proper authorities with the State of Hawaii Department of Land and
Natural Resources State Historic Preservation Division have been consulted and their
comments regarding sites to be avoided. Furthermore, if iwi or Nafive Hawaiian -
cultural or traditional deposits are found during ground disturbance or excavation,
work will cease, and the appropriate agencies wil be contacted pursuani to
applicable law. )

4.1.7 Utilities

Impacts. Various utilities are located throughout the project area, including sewer,
potable water, drainage, gas, cable TV, telephone, and electrical. Utility infrastructure
should not be impacted, except for relocation and/or modification only under
extenuating circumstances. In general, utility services should not be disrupted during
construction activities.

Mitigation Measures. Coniractors will be required to verify utility locations prior to the
start of construction. Access to fire apparatus will be maintained throughout the
consiruction site and any interruption in the existing fire hydrant system during
construction will be reported to the Fire Communication Center at 523-4411 by the
contractor. During construction, coniractors will also be required to protect existing
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utilifies and ensure that services are not interrupted or that interruptions are kept fo a
minimum.

4.2 LONG-TERM (INDIRECT) IMPACTS

The long-term (indirect) impacts of this project are all positive. Long-term benefits
anticipated with the implementation of this project include the following:

4.2.1 Commercial and Industrial Areas

Overall, the proposed expansion of the Ewa nonpotable water system could indirectly
benefit potential new business ventures, particularly in the Kapolei Business Park, the
Compbell Industrial Park, and the City of Kapolei. The expansion will provide a much
larger service area enabling delivery of R-1 water to more commercial and industrial
customers.

4.2.2 Recreatlional and Open Spaces

The primary benefit to existing and future recreational and open spaces in the Ewa
region will be the availability of additional nonpotable water forirrigation of fields and
landscaping. The Department of Healthreuse guidelines specify that human contact
is permitted for R-1 quality (nonpotable) water, thus the use of R-1 water should not
pose a health risk to park and beach users.

4.2.3 Residential Areas

The proposed expansion of the nonpotable water distribution system does allow for
other development such as residential communities. Potable water demand will
increase in the Ewa Plain as more homes are constructed consistent with the City's
vision for Ewa. The indirect benefit will be the availability of potable water for
residential housing that will become available when more nonpotable water can be
used for non-residential {park, golf course, etc. ) irrigation.

4.2.4 Social and Economic Resources

There will be indirect economic and social impacts of significant benefit as aresult of
the proposed project. As mentioned above, the system wil faciliiate the use of
nonpotable water in greater amounis, allowing for irigation of landscaped
recreational areas such as neighborhood/district parks, golf courses, beach parks, and
other open spaces, aswell as commercial and business users throughout the area. By
this, the proposed project may indirectly serve to enhance the lifestyle of those in the
areq.

The availability of an alternate water source will allow for overall growth and
development that is envisioned for the Ewa area. providing more diverse job
opportunities for present and potential Ewa residents. Living and working in Ewa willbe
an attractive option for these residents as they will be able to avoid a long daily
commute.
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Indirectly, the proposed project will also ailow for continued economic activity and
development on the Ewa Plain by reducing the demand for potable water. Overal,
the project is consistent with the City and County of Honolulu's (CCH) vision per the
Ewa Development Plan (CCH, 1997) and the General Plan (CCH,1992).

4.3 CUMULATIVE IMPACTS

Cumulative impacts are likely to arise due to concurent construction activity
throughout the Ewaregion. These projects will include various private developments
(Schuler Homes, Haseko, Gentry Homes, etc.) and the construction of highways, streets,
and bikeways by the State of Hawaii and City and County of Honolulu.

In order to mitigate potential confiicts during construction, the following procedures will
be observed to during planning and design of the proposed distribution system:

1. Early coordination with government agencies fo discuss and evaluate
appropriate alignment and construction methods

2 Coordination with ongoing and proposed projects in Kapolei, Ewa,
Makakilo and Barbers Point (Kalaeloq)

3. Submittal and approval of construction plans for all work done within
State and City right-of-ways

REVISED FINAL ENVIRONMENTAL ASSESSMENT - EXPANSION OF THE EWA NONPOTABLE WATER SYSTEM 4-5



CHAPTER FIVE -

ALTERNATIVES TO THE PROPOSED ACTION

The City and County of Honolulu Board of Water Supply {(BWS) presently owns and
maintains the nonpotable (or non-grinking} water systemin the Ewa district. Thissystem
is supplied by two maijor nonpotable water sources — recycled water from the Board
of Water Supply (BWS) Honouliuli Water Recycling Facility (WRF) and brackish water
from the Ewa Caprock Aquifer. The storage and distribution system currently has the
capacity to provide 12.0 miliion gallons per day {MGD) of nonpotable RO and R-1
water that is used for irigation of golf courses, parks, and greenbelts, as well as
industrial facilities in the region.

5.1 SUMMARY OF PROPOSED ACTION

Because of projected increasing demand for drinking water and the limited basal
groundwater supply on Oahu, the BWS plans to expand the nonpotiable storage and
transmission system, which will faciitate the use of nonpotable water in greater
amounts. The proposed system expansion is focused on increasing the delivery of
nonpotable water known as R-1 water. Nonpotable R-1 water is not intended for
private individual yard watering af this time. Instead, it will be used primarily for
landscape irigation in the following applications, which are approved by the
Department of Health's Guidelines for the Treatment and Use of Recycled Water

(2002):

Golf courses .
Roadsides, medians and other common areqs
Parks, school yards and athletic fields
Ornamental plants for commercial use

Specifically, the Ewa Non-Potable Water Master Plan (R.M. Towill Corporation, 2004)
projects an ultimate nonpotable water demand of approximately 26.3 MGD for the
Ewa district. The master plan provides discussion and analysis of the proposed
expansion that is intended to relieve some of the island's potable supply. The project
will entail the following infrastructure developments o be constructed in three phases
over the next 15-plus years:

« 44 miles of distribution and transmission mains, 4 to 36inchesin diameter,
iocated primarily within existing state and couniy rights-of-ways (roads,
streets, and highways)

« 15 MG in additional reservoir capacity.
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5.2 ALTERNATIVES TO THE PROPOSED ACTION
5.2.1 _Distribution and Transmission System Alternatives

The various alignments being proposed by the BWShave been analyzed in the regional
master plan prepared by R.M. Towill Corporation (2004). Booster pump stations may
be located along the system to effectively transport water to various storage sites and
meet system pressure requirements. The proposed alignments were established based
on the existing nonpotable network and present RO, R-1, and nonpotable users, as well
as the location and demand of future users. Construction phasing of the proposed
system has also been developed on the basis of anticipated future user demand
schedules.

[t should be noted, however, that the proposed nonpotable waterline alignments and
sizes, as well as reservoir sites and capacities, are subject o change during the -
preliminary engineering and design stages. The complexity of the mulfiple dependent
factors involved (fiming, quantity, location, actual user development schedules, eic.)
may cali for adjustments o the proposed master planned nonpotable system. Though,
the overall conceptual plan is not likely to change significantly because of the intent
to: (1) construct new lines within existing rights-of-ways and (2) connect to the
nonpotable system that is already in place.

5.2.2 Reservoir Alternatives

Storage requiremenisand potential reservoirsites have beenidentifiedinthe Ewa Non-
Polable Water Master Plan [R.M. Towill Corporation, 2004). As meniioned previously,
separate site-specific environmental assessments will be prepared for each reservoir
site. The sites will be finalized by the BWS following appropriate site location and
feasibility studies. At such time, various storage alternatives will be evaluated,
including but not limited to the following: elevated reservoirs, underground reservoirs,
and ground level reservoirs.

5.2.3 Expansion of Additional Nonpotable Water Uses

As the distribution systemis expanded and greatersupplies of nonpotable watersupply
become available, other DOH approved uses of R-1 water would be worth exploring.
For example, the use of recycled water for the irfigation of private residential yards has
been safely and successfully implemented elsewhere in the US., such as the lrvine
Ranch Water District in California.

R-1 water should aiso be considered for toilet flushing in new commercial facilities
approved by the DOH at such time that the City and County of Honolulu has adopted
provisions in the plumbing code pertaining to the use of dual water supply in buildings.
This practice has been demonsirated in California’s Ventura County, City of San Jose,
and the Irvine Ranch Water District, as well as the State of Washington Department of
Healih and Ecology.
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5.3 NO ACTION ALTERNATIVE

The No Action Alternative preserves the status quo. In this scenario, development of
the nonpotable water systemn will essentially be left to the discretion of developers.
There would be no planned and coordinated effort to expand the existing nonpotable
watersystem, further depieting the potable waterresource. Thiswould also resultin the
possibility of some users waiting indefinitely for nonpotable water o become available.

In the long run, the No Action Allernative would severelyimpact the Secondary Urban
Center development plans as described in the City and County of Honolulu's General
Plan {CCH, 1992} and the Ewa Development Plan (CCH, 1997). Forecasts of continued
growth in the district through the year 2020 and beyond will be impacted and wilt
continue to impact available water resources in terms of both reduced recharge of
the existing caprock aquifer due to curiailing agriculiural activity and increased
demand for potable water.

The Secondary Urban Centeris expected be the focus of significant economic activity
and major housing development, as well as a core location for government services.
It will entail @ myriad of developments: master planned residential developments,
heavy and light industrial areas in the vicinity of the Barbers Point Harbor, offices and
commercial/retail centers in the City of Kapolei, resort developments af Ko Olina and
Ewa Marina, recreatfional facilities such as golf courses and park complexes, and the
University of Hawaii West Oahu campus. The proposed expansion of the Ewa
nonpotable water distribution network will continue to support ongeing development
through increased water supply and service to various users in the Ewa district.
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CHAPTER SIX -

DETERMINATION
6.1 FINDING OF NO SIGNIFICANT IMPACT

ltis anticipated that the proposed project willnot significantlyimpact the environment,
and therefore aFinding of No Significant impact (FONS) isissued. The preparation and
processing of an Environmental Impact Statement will not be required for this project.
This statement of findings is based on an evaluation of the significance criteria listed in
Title 11 of the Hawaii Adminisirative Rules (HAR), Chapter 200 Environmental Impact
Statement Rules, as described below:

1. The project will not involve an irrevocable commitment to loss or
destruction of any natural or cultural resources.

The majority of the site is already fully developed and no significant
natural or culturalresources are expected to be encountered. However,
there are three areas through which the proposed waterlines will be
passing where potentially significant historic properties may be
encountered (Archaeological Consultants of the Pacific, 2002). The first
is located along the southeastern coastline of the Ewa Plain in the
eastern portion of the Oneula Archaeological District. The second is
located across the central-eastern portion of the plainrunning along the
route of an historic railway and the southern boundary of a group of
plantation villages. The third and final area is locatedin the northwestern
comer of the Ewa Plain. To mitigate potential loss or destruction of
resources, an archaeological monitor will be on site when construction
activities pass through these areas. The archaeological monitor will
remain on call in the event that significant historic properties are
encountered during construction activities. Proper authorifies of the
State of Hawaii Department of Land and Natural Resources, State Historic
Preservation Division (SHPD) have been consuited and their comments
regarding sites to be avoided [refer to correspondence in Appendix A).

In terms of natural resources, the proposed project will rely on reuse of
treated wastewater. 1t is solely intended to supplement the existing
supply of potable water from the limited basal aquifers.

2. The project will not curail the range of beneficial vses of the
environment.

To the extent possible, ihe proposed nonpotable infrastructure will be
constructed in existing or future rights-of-ways, so as to preserve
beneficial uses of the surrounding areas. A major benefit will be the
availability of irrigation water for existing and future open spaces (parks,
golf courses, etc.) in this region.
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In addition to their recreational value, golf courses also provide open
space and help prevent flooding and reduce non-point pollution by
retaining storm woters. As such, golf courses can offer positive social,
environmental, ond economic benefits to the community.

The project will not conflict with the State's long-term environmental
policies or goals and guidelines as expressed in Chapter 344, Hawaii
Revised Statutes, and any revisions thereof and amendmentis thereto,
court decisions or executive orders.

The project will not conflict with the environmental policies as set forthin
the State Plan and Chapter 344 of the Hawaii Revised Statutes (HRS} in
that the project will not damage sensitive natural resources nor emif
contaminants.

The project will not substantially affect the economic or social welfare of
the community or State.

During the short-term, construction of the nonpotable system will add to
the amount and number of government contract awards, as well as the
number of construction and construction-related jobs. However, the
construction workers, themselves, may not necessarily reside in the area.
Lifestyle is not expected to be significantly altered during the shori-term
phase.

Instead, long-term social and economic benefits may be realized
through the expansion of nonpotable storage and transmission. The
proposed system will facilitate the use of nonpotable water in greater
amounts, allowing for recreational areas such as neighborhood/district
parks, golf courses, beach parks, and other open spaces. Inturm, this will
relieve some of the potable supply that may be preserved for
development of the Secondary Urban Center. The proposed project
may indirectly serve to enhance thelifestyle of those in the area. Overdl,
the project is consistent with the City and County of Honolulu's {CCH)
vision per the Ewa Development Plan (CCH, 1997} and the General Plan
(CCH, 1992).

The project will not substantially affect public hedlth.

There willbe some negative shori-termimpacts as related to construction
(traffic congestion, dust, blockage of street frontage and noise, eic.).
However, construction will take place during normal working hours on
weekdays.

The use of R-1 woter for irigation is not expected to cause any long-term
or cumulative negative impacts to public health. R-1 water undergoes
a typical secondary ireatment process, designed fo produce water

REVISED FINAL ENVIRONMENTAL ASSESSMENT - EXPANSION OF THE Ewa NONPOTABLE WATER SYSTEM

6-2



suitable for the maximum number of reuse applications approved by the
state of Hawaii Department of Health (DOH). Best Management
Practices [BMPs}, including Irigation Plans and Management Reuse Plans
will be subject to review and approval by the DOH. Furthermore, human
contact is permitted for R-1 water, thus the use of R-1 water should not
pose a health risk.

in order to allay public fears, prior fo the Board of Water Supply [BWS)
purchase of the Honouliuli [Ewa) Water Recycling Facility, US Filter and
the City and County of Honolulu initiated a comprehensive public
outreach program. This ongoing effort is designed to educate the
general public, facility neighbors and businesses about the facility and
water reuse in general.

The project will not involve substantial secondary impacts, such as
population change or effects on public facilities.

The proposed nonpotable water system will have somewhat of an
indirect effect on population growth by allowing planned development
of the Ewa Plain to proceed with far less of a burden on Oahu's potable
aquifers and system infrastructure. However, this is viewed as a positive
benefit in which growth will be appropriately managed and controlled
andin a manner that s consistent with the City's long-term vision for Ewa.

The project will not involve a substantial degradation of environmental
quality.

Environmental quality will be essentially the same as that which exists
prior to project implementation. The proposed infrastructure will be
designed for construction within existing and future right-of-ways (ROWSs)
so as to confine the affected areas to the extent possible. It should be
noted, however, that anticipated short-term impacts to air quality, noise,
and traffic are anticipated resulfing from construction activities are
unavoidable.

The project Is individually limited and will not cun{uluilvely hdve a
considerable effect upon the environment norinvolves a commitment for
larger actions.

The proposed action is generally limited in terms of short- and long-term
impacts. However, numerous other consiruction efforts are expected to
occur concurrently due to growth of the region. Coordination with
various existing business and commercial entities, government agencies
and private developers will help mitigate short-term effects related to
construction. Long-term or cumulative impacts are not anticipated.
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10.

11.

12.

The project will not substantially affect arare, threatened or endangered
species, or its habitat.

The proposed infrasiructure will be designed within existing and future
ROWs fo the extent possible, so as fo confine the affected areasto those
which are not known to sustain any habitats of threatened or
endangered species. Any new waterline alignment in undeveloped
areas willinclude on-site reconnaissance survey by a trained botanist o
determine whether endangered planis are present. Since the
nonpotable water system is being proposed primarily within areas that
are already developed, primarilly existing ROWs, the impacis on
endangered species are expected to be minimai, if any.

The project will not detrimentally affect air quality, water quality or
ambient noise levels.

Shori-term direct impacts on air, noise, and water quality will occur
during the construction period. These will be mitigated by appropriate
construction BMPs. Contractors will also be required to adhere to City
and State rules, regulations and permit requirements, as well as project
construction plans, specifications and BWS inspectors. There are no
anticipated long-term impacts to these resources.

The project will not affect an environmentally sensitive area such as a
flood plain, tsunami zone, erosion-prone areq, geologically hazardous
land, estuary, fresh water, or coastal waters.

The maijority proposed waterlines will be buried, and thus is not be subject
to tsunami, erosion, seismic or flood hazards. There may be a few above
ground alignments that may be subject to inundation, requiring special
design consideration in conditions (e.g. waterline constructed along @
bridge). In addition, site-specific environmental assessments  will
subsequently be prepared for reservoirs and booster pump stations.

The project will not substantiaily affect scenic vistas or view lanes as
identified in County or State plans or studies.

Visual quality in consfruction areas will be impacted on a shori-term
basis. In general, however, the proposed infrastructure will be
constructed on or under the ground, limiting any visual impacts. As
mentioned previously, aboveground infrastructure such asreservoirs and
booster pump stations willundergo separate site-specific environmental
review process, including an evaluation of scenic vistas and public view
planes.
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13.

The proposed project will not require substantial energy consumption.

The only energy consumption involved with this project is thot related to
construction activities. Essentially, the long-term operation of the
nonpotable system will require the same power demand that would
otherwise have beenused in the potable water distribution system. There
will be no significant burden on power producers such as Hawaiian
Electric Company.

6.2 COMPLIANCE WITH STATE OF HAWAII'S CLEAN WATER REVOLVING FUND

This project may be funded by Federal Funds through the State of Hawaii's Clean
Water State Revolving Fund [SRF) Program, which would constifute o federal action,
and will require the project to meet all National Environmental Policy Act (NEPA} and
Hawaii SRF program requirements. The following sub-sections address the proposed

project's relafionship to Federal “Cross-Cutting™ authorities.

1.

Archaeological and Historic Preservation Act (16 USC 456%9a-1) and
National Historic Preservation Act (16 USC 470(f))

The Department of Land and Natural Resources [DLNR) was consultedio
ensure compliance with these statutes. DLNR's State Historic Preservation
Division provided comments (refer to Appendix A} indicating that in
general, the proposed alignments within existing roadways, streets, golf
courses and parks where ferrigineous soils are not underlain by Jaucus
sand substrates will have "no effect" on historic sites. However, a
segment of the OR&L Railroad may be present within portions of the
project area and should be avoided by all construction activities,
including equipment and materials storage, and vehicle turnarounds. In
addition, the project's archaeological consultant, Archaeological
Consultants of the Pacific {2002), identified three potentially significant
historic properties, including the Onelua Archaeological District, which
may be encountered. An archaeologist will be on-ite fo monitor
construction activities in such areas. Work will cease and the
appropriate agencies will be contacted pursuant to applicable law if
cultural or traditional deposits are found during ground disturbance or
excavation.

Coastal Barrier Resources Act {16 USC 3501)

Located at the interface of land and seq, coastal barriers provide
protection for diverse aquatic habitats and serve as the first line of
defense against the impacts of severe coastal storms and erosion. The
enactment of the Coastal Barrier Resources Act (1982) and the Coastai
BarrierImprovement Act (1990) establishes the Coastal Barrier Resources
System restricting the development of coastal barriers.
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The proposed project's waterline alignments are not located on current
maps of the Coastal Barrier Resources System. Therefore, the project
would not be subject to provisions of the Coastal Barrier Resources Act
and the Coastal Barrier Improvement Act.

Clean Air Act (42 USC 7504(c))

Air quality is generally good due to the effects of the tradewinds and
lack of stationary source of pollutanis. According to the Department of
Health's Annual Summary of Hawadii Air Quality Data (2003), the State of
Hawaii, ©ahu was in ottainment for ail federal ambient air quality
standards.

Construction activities associated with the project will produce emissions
primarily from two sources: (1) fugitive dust from renching operotions
and (2} exhaust from construction vehicles and equipment. These
emissions are temporary or short-term and will cease upon completion
of construction. Key human recepiors are the construction workers and
residents along the pipelineroutes. Pedesirians and motorists temporarily
using or commuting through the project area and immediate
surroundings may also be exposed to shori-term construction related
ernissions and dust. The contractor will be required o comply with Title
11 of the Hawaii Administrative Rules, Chapter 60.1 Air Pollution Control.

Coastal Zone Management Act (16 USC 1456(c) @)))

The Hawaii Coastai Zone Management [CIM) Program, enacted as
Chapter 205A of the Hawdaii Revised Statues, was promulgatedin 19771n
response to the Federal Coastal Zone Management Act of 1972. It is
administered by the Office of Planning at the State of Hawaii
Department of Business, Economic Development & Tourism {DBEDT). The
program's ten policy areas are as follows (DBEDT website, 2004):

« Recreational Resources
To provide coastal recreational opportunities accessible toihe
public and protect coastal resources uniquely suited for
recreational activities that cannot be provided eisewhere.

+ Historic Resources
To protect, preserve, and where desirable, restore those
natural and manmade historic and prehistoric resources inthe
coastal zone management area that are significant in
Hawaiian and American history and culture.

« Scenic and Open Space Resources
To protect, preserve, and where desirable, restore orimprove
the quality of coastal scenic and open space resources.
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» Coastal Ecosystems
To protect valuable coastal ecosystems, including reefs, from
disruption and minimize adverse impacts on all coastal
ecosystems.

» FEconomic Uses
To provide public or private facilities and improvements
important to the state's economy in suitable locations; and
ensure that coastal dependent development such as harbors
and ports, energy facilities, and visitor facilities, are located,
designed, and constructedto minimize adverseimpactsinthe
coastal zone areq.

« Coastal Hazards
To reduce hazard 1o life and property from tsunami, storm
waves, stream flooding, erosion, subsidence, and pollution.

+ Managing Development
Toimprove the development review process, communication,
and public participation in the management of coastai
resources and hazards.

« Public Participation
To stimulate public awareness, education, and participation
in coastalmanagement; and maintaina public advisory body
to identify coastal management problems and provide policy
advice and assistance to the CZIM program.

« Beach Protection
To protect beaches for public use and recreation; locate new
structures inland from the shoreline setback to conserve open
space and to minimize loss of improvements due to erosion.

« Marine Resources
To implement the state's oceanresources management plan.

The proposed waterline alignments are not located in the City and
County of Honolulu's Special Management Area (SMA). In addition,
waterline construction will not involve the placement, erection, or
removal of materials near the coasiline. A copy of the Draft
Environmental Assessment was sent to the DBEDT Office of Planning as
part of the environmentaireview process; however, comments were not
furnished.
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Endangered Species Act (16 USC 1536 (a) (2) and (4))

The Final Environmental Assessment for the Honouliuli Wastewater
Reclamation Plant (Analytical Planning consultants, 1999) provided a
discussion on threatened and endangered plans and wildlife in the Ewa
Plain, including Campbell Industrial Park and Naval Air Station Barbers
Point. Subsequently, an update of the data was obtained from the
Hawaii Natural Heritage Program {HINHF) database in the preparation
of the environmental assessment for the proposed nonpotable water
system expansion. More recently, a Habitat Conservation Plan for
Abutifon menziessi was approved by the State of Hawaii Board of Land
and Natural Resources on April 8, 2004.

While there has been a history of endangered speciesinthe Kapolei-Ewa

- area, the proposed infrastructure will be designed within existing and

future right-of-ways (ROWs) fo the extent practicable, so as to confine
ihe affected areas to whose which are not known 1o sustain any habitats
of threatened or endangered species. Since the nonpotable water
system is being proposed primarily within areas that are already
disturbed, primarily existing ROWS, the impacts on threatened or
endangered species are expected to be minimal, if any. In addition, as
waterline routes are more clearly definedin the preliminary engineering
phase, any alignment in an undeveloped area will include an on-site
reconnaissance survey by a trained botanist to determine wheiher
threatened or endangered planis are present.

Earmlond Protection Policy Act (7 USC 4202 (B))

The Farmiand Protection Act (FPPA) is administered by the US.
Department of Agriculture. The FPPA's stated purpose is to minimize the
extent to which Federal programs contribute to the unnecessary and
irreversible conversion of farmland to nonagricultural uses, and assure
that Federal programs are administered in a manner that, to the extent
practicable, willbe compatible with State, unit of local government, and
private programs and policies to protect farmland. FRPA’s definition of-
farmiand is inclusive of prime farmland, unigue farmland, and land of
statewide or local importance. Furthermore, farmlands subject to FPPA
requirements do not have to be currently used for crop land.

Alihough some of the proposed waterline alignments are located in
agricuttural land use districts, the project will not require that these lands
be taken out of production. The nonpotable water mains will be
underground, generally within existing road and highway ROWS.
Moreover, the expansion of the nonpotable water distribution system will
enhance opportunities for irgation of existing agriculiural lands.

REVISED FINAL ENVIRONMENTAL ASSESSMENT - EXPANSION OF THE EWA NONPOTABLE WATER SYSTEM 6-8



Fish and Wildlife Coordination Act (146 USC 662(a))

The proposed project will not result in the diversion of any water body
and is not expected to significantly impact fish or wildiife resources. The
U.S. Army Corps of Engineers and the State Department of Land and
Natural Resources were consulted and/or sent copies of the Draft EA.
DLNR Commission of Water Resources Management has acknowledged
that the watercourses at the crossings do not have sufficient flows fo
support instream uses. The U.S. Army Corps of Engineers has responded
that based on the current information, they are unable to determine
whether the dry gulches which traverse the proposed water system are
waters of the United States. The Corps of Engineers recommends that
future site visits should be considered when more detailed plansbecome
available.

Floodplain Management (42 USC 4321)

The alignments of the proposed nonpotable water distribution system are
located in the following Federal Emergency Management Agency Flood
Insurance Rate Maps (FIRM) for the City and County of Honolulu
(Effective Date November 20, 2000): 15003C0220 E, 15003C0305 E,
15003C0310 E, 15003C0315 E, 15003C0320 E, and 15003C0330 E. The
majority of the proposed nonpotable system is located in Zone D {areas
in which flood hazards are undetermined]) or Zone X (areas determined
outside of the 500-year flood plain). There are two exceptions in Zones
A and AE described below:

1) Fort Weaver Road at the bend towards Ewa Beach Community
Park and New Ewa Beach Golf Course. The proposed 12-inch
nonpotable waterline will be located in a Zone A area which
would be inundated by the 100-year flood, though base flood
elevations have not been determined.

2) Two.short segments in the vicinity of Kaloi Gulch situated in Zone
AE where base flood elevations have been determined for areas
inundated by the 100-year flood. The first is @ 12-inch nonpotable
line that is planned for Renton Road af the existing Kaloi Guich
bridge crossing. The base flood elevation af this location is 42
feet. The second location is about 0.9 mile upsiream of the first
location, where the base flood elevation is reported at 65 feet. A
proposed 1é-inch nonpotable line will be connected to an
existing 20-inch US Filter R-1 line.

The propesed distribution system is likely to be constructed underground
in its entirety, with the possible exception of a bridge crossing at Renton
Road over Kaloi Gulch. The nonpotable water main would be strapped
under the bridge deck, mitigating potential damage to the mainin the
event of a flood. While negative impacts to the system related to
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flooding are improbable, all nonpotable water main project sites located
in Zones A and AE will comply with applicable rules and regulations of the
National Flood Insurance Program (NFIP) and the City and County of
Honolulu (CCH).

Safe Drinking Water Act (42 USC 300h-3(e))

The Pearl Harbor Aquifer is one of three aquifer seciors in the Southern
Oahu Aquifer as designated under the U.S. Environmental Protection
Agency's Sole Source Aquifer Program (U.S. EPA Web site, 2004 ond
Analyfical Planning Consultants, 1999). The proposed project area is
located in the lower coastal portion of the Waipahu-Waiawa and Ewa-
Kunia systems in the western half of the Pearl Harbor Aquifer. The two
types of groundwater have been identified in the two systems as basal
and caprock aquifers. The majority of the distribution areas of the
proposed nonpotable system will be located over the Ewa Caprock
Agquifer.

The protection of the state's underground sources of drinking water and
coastal waters is regulated via Title 11 of the Hawaii Adminisirative Rules
(HAR). Groundwater recharge criteria and requirements provided in the
Guidelines for the Treatment and Use of Recycled Water [Department of
Health, 2002) are based on different classifications of recharge.

since the Department of Health {DOH) does not consider the Ewa
Caprock as a designated public drinking water aquifer, groundwater
monitoring requirements of the reuse guidelines will not will not be
applicable, provided the monthly application rate does not exceed 1.2
times the vegetative consumption rate {non-recharge projects).
However, the DOH wil evaluate all proposed recharge projects (new
and expansion) in which the 1.2:1 ratio is exceeded. The groundwater
recharge criteria would also apply to those sysiems overlying public
drinking water aquifers, such as the Pearl Harbor Aquifer, in which the
monthly application is expected to exceed the consumptive rate (1:1
ratio). Evoluation of recharge project would be based on relevant
aspects, including the following factors: treatment provided, effluent
quality and quantity, effluent or application spreading area operation,
soil characteristics, hydrogeology, resident fime, and distance to
withdrawal.

The DOH regulations and reuse guidelines provide significant safety
considerations that must be approved prior to implementation of a
recharge or a underground disposal project. This will ensure thatthe use
of R-1 water in the Ewa district will not pose serious threat to the potable
basal aquifer.
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10. Protection of Wetlands (42 USC 4321)

The proposed nonpotable waterli
existing wetland areas. In addition,
in the vicinity of the proposed alignmen
using wetlands elsewhere on Oahu.

Engineers and the state Department of
participatedin the pre-assessment consy
ihe Draft Environmental Assessment 1o ensur
during various stages of the environmenta

11. Wild and Scenic Rivers Act (16 USC 271)

The proposed nonpotable water line projects d

| review process.

ne dlignmenis are not located in
there are no known food resources
is that are important to wildlife
Both the U.S. Army Corps of
Land and Natural Resources
itation and received copies of
e adequate consideration

o not involve streams of

rivers which are presently designated under ihe Wild and Scenic Rivers

System or have been listed by ih
designation as candidates. The project is theref

provisions of the wild and Scenic Rivers Act.

12. Wilderness Act (16 USC 1131)

e US. National Park Service for
ore not subject to the

The proposed nonpotable water line projects do not involve wilderness

areas which are presently designated u

.

preservation System. The projectis therefore not subject

of the Wilderness Act.

nder the National wilderness
to the provisions
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SUMMARY OF UNRESOLVED ISSUES

There are no known unresolved issues at this time. To the extent possible, the Board of
Water Supply will respond to comment letters received after the 30-day public review
period for the Revised Draft Environmental Assessment.

As mentioned previously, the proposed nonpotable waterline alignments and sizes and
future reservoir sites and capacities were based on projected user location and
demand. These are subject to change by the Board of Water Supply during preliminary
engineering and design changes due to unforeseen circumstances and events.
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LIST OF PREPARERS

The following list identifies the government agency, firms and individuals involved with
the preparation of the envirenmental assessment for the Expansion of the Ewa
Nonpotable Water System:

Board of Water Supply
Scot Muracka, P.E. (BWS Point of Contact and Project Coordinator)

Gray, Hong, Nojima & Associates, Inc.
Sheryl E. Nojima, Ph.D., P.E. (Project Manager)

Archaeological Consuliants of the Pacific, Inc.
James Moore, B.S. [Archaeologist)
Joseph Kennedy, M.A. (Archaeologist)
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APPENDIX A

Pre-Assessment Consultation
Public Commenis
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APPENDIX B1

Original Draft Environmental Assessment (DEA)
Public Comments
(Original DEA Publication Date: July 23, 2004)
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} Revised Draft Environmental Assessment (DEA)
Public Comments
(Revised DEA Publication Date: November 8, 2004)
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PHASE 1

PHASE 2

PHASE3

Waterlines (LF)
10" 2,619 615,465
12" 10,126 2,531,500
16" 8,064 2,096,640
20" 7,863 2,162,325
24" 5,016 1,504,800
3" 2,609 944 458
36,297 $9,855,188
Additional Reservoir Capacity
(MG) 0.0 30
SUBTOTAL Phase 1. $9,855,188
Waterlines (LF)
4" 460 80,500
g" 9,418 1,742,330
g" 64,232 12,846,400
12" 74,478 18,619,500
16" 25,867 6,725,420
20" 2,780 764,500
24" 5,451 1,635,300
30" 1,237 402,028
183,923 $42,815,975
Additional Reservoir Capacity
{MG) 10.0 $36,000.000
SUBTOTAL Phase 2: $78,815,975
Waterlines {LF)
16" 8,190 2,129,400
18" 4,674 1,261,980
12,864 $3,391,380
Reservoir Capacity
{MG) 5.0 $18,000.000
SUBTOTAL Phase 3: $21,391,380
TOTAL Phases 1-3: $110,062,543
Waterlines {miles) 44 $56,062,543
Reservoirs (MG) 15.0 $54,000,000

EXPANSION OF THE EWA NONPOTABLE WATER SYSTEM 8-Jul-04
PRELIMINARY CONSTRUCTION COST ESTIMATE

Estimated Waterline CostiL.F

4" $175
6" $185
g" $200
10" $235
i2" $250
16" $260
18" $270
20" $275
24" 5300
30" $325
3" 3362

Assumptions:

1. Estimated pipe cost/LF includes PVC
pipe, fittings, valves, trenching, cushion,
backfill, and pavement restoration.

2. Assumed reservoir cost of $3.6 MIMG
capacity.

3. 'System' reservoir storage requirements
in Phase 1 1o be fulfilled by existing ‘project’
storage at golf courses.
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APPENDIX F

DOH Definitions of RO and R-1 /Approved Uses



GUIDELINES
FOR THE TREATMENT AND

USE OF RECYCLED WATER

Prepared by
Hawaii State Department of Health
Wastewater Branch

May 15, 2002
(Replaces November 22, 1993 Version)



the recycled water who is responsible for operation and maintenance of the
treatment and distxibution facilities of recycled water, prevention of cross-
connection, and surveillance of all recycled water users.

“Recycled water” means treated wastewater that by design is intended or
used for a beneficial purpose.”

"Recycled water system" means a facility which conveys to users or
applies or otherwise uses recycled water. Recycled water systems are
subdivided into distribution and use systems. Recycled water systems include
all piping, storage, and repressurization facilities to deliver recycled water
to users, but exclude treatment works.

"R-1 Water (Significant reduction in viral and bacterial pathogens)"
means recycled water that is at all times oxidized, then filtered, and then
exposed, after the filtration process, to:

A. A disinfection process that, when combined with the filtration
process, has been demonstrated to inactivate and/or remove 99.939
percent of the plagque-forming units of F-specific bactericphage
MS2, or polio virus in the wastewater. A virus that is at least
resistant to disinfection as polio virus may be used for purposes
of demonstration; and

B. A disinfection process that limits the concentration of fecal
coliform bacteria to the following criteria:

(1) The median density measure in the disinfected effluent does
not exceed 2.2 per 100 mwilliliters utilizing the
bactericlogical results of the last seven days for which
analyses have been completed; and

{2) The density does exceed 23 per 100 milliliters in more than
one sample in any 30-day period; and

(3) No sample shall exceed 200 per 100 milliliters.

"R-2 Water (Disinfected Secondary-23 Recycled Water)" means recycled
water that has been oxidized, and disinfected to meet the following criteria:

A. Fecal coliform bacteria densities as follows:

(1) The median density measured in the disinfected effluent does
not exceed 23 per 100 milliliters utilizing the
bacteriological results of the last seven days for which
analyses have been completed; and

{2) The density does not exceed 200 per 100 milliliters in more
than one sample in any 30-day peried.

Page 12
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Department of Health
Wastewatexr Branch
919 Ala Moana Blvd.
Honolulu, HI 56814

rWater Reuse" means the treatment of wastewater to a quality that makes

it suitable for one or more beneficial uses and the subsequent use of the
treated water.

III USES AND SPECIFIC REQUIREMENTS FOR RECYCLED WATER

There are three categories of recycled water:

R-1 Water (Significant reduction in viral and bacterial pathogens);

R-2 Water (Disinfected secondary-23 recycled water, which means secondary
treatment with disinfection to achieve a median fecal colifoxrm limit of
23 per 100 ml based on the last seven days for which analyses have been
completed}; and

R-3 Water (Undisinfected secondary recycled water).

A. VUSES FOR R-3 WATER

Recycled water used for the purposes cited below in paragraph 2 of this
section shall be at all times R-3 Water or recycled water with
concentrations of potentially pathogenic organisms lower than those of R-
3, such as R-2 and R-1 Waters. ’

R-3 Water is suitable for, from a public health standpoint, and shall be
restricted to, the following purposes:

a. Surface, drip, subsurface irrigation of feed, fodder and fiber
cxrops, and pasture for animals not producing milk for human
consumption;

b. Surface, drip or subsurface irrigation of non-food bhearxing tree,

provided no irrigation with recycled water occurs for a period of
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14 days prior to harvesting or allowing access by the general
public;

Surface, drip or subsurface irrigation of seed crops that are not
eaten by humans;

Surface, drip or subsurface irrigation of orchards and vineyards
where the recycled water does not come into contact with the edible
portion of the crop;

Surface irrigation or drip irrigation of ornamental nursery stock
and sod farms provided no irrigation with recycled water occurs for
a period of 14 days prior to harvesting, retail sale, or allowing
access by the general public;

Surface, drip or subsurface irrigation of a food crop which must
undergo extensive commercial, physical or chemical processing
determined by DOH to be sufficient to destroy pathogens, before it
is suitable for human consumption. This is allowed no later than
30 days before harvest;

Application within a reclamation facility for the following:

(1) Non-spray irrigation of landscape not contacted by the
general public;

(2) Polymer dilution watex;

(3) Mechanical seal water for gas cCOmpressors;

(4) Cooling water for gas compressors and intermal cambustion
engines;
(5) Dilution water for chlorination;

{(6) | Mechanical seal water and cooling water for sludge pumps;
(7} Heaﬁ.exchangers: air, water and oil cooling;

(8) Odor and gas absorption;

{9) Centrifuge flushing; and

(10) Flushing grit and sludge pipes; or

Such other uses as approved by DOH.
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for water purposes cited in the following items "a" through "c" of this
paragraph:

a. It may be used until no later than 10 days before harvest for any
form of irrigation to ormamental plants to be sold potted;

b, It may be used until no later than 10 days before harvest for
surface drip irrigation of a food crop. This is allowed if the
edible porticn is never eaten raw without peeling, and is at least
two feet above the height reached by drip irrigation and at least
two feet above the ground surface, and no food crop is harvested
that has contacted irrigation water or the ground; and

c. It may be uged until no later than 10 days before harvest for
surface or drip irrigation of a food crop. This is allowed if the
crop will only be cooked at a commercial cannery or subjected to

chemicals that kill microorganisms (e.g., canned pineapple, and
roasted coffee beans).

C. USES FOR R-1 WATER

Recycled water used for the purposes cited below in paragraph "2" of this
section shall be at all times R-1 Water.
R-1 Water is suitable for, from a public health standpoint, the purposes
cited under R-2 Water, and R-3 Water in these guidelines and shall bhe
restricted to the following purposes:
a. Any form of irrigation for food crops, including all edible root

crops, where the recycled water comes into contact with the edible

portion of the crop;

b. any form of irrigation served by fixed irrigation system supplied
by buried piping for turf and landscape irrigation of:

(1) Golf courses;
{2) Parks, playgrounds, school yards, athletic fields;

{3) Residential property where managed by an irrigation
supervisor; and

{a) Roads sides and medians;

c. Any form of irrigation for pasture where milking animals, and other
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animals graze;

any form of fire fighting from outdoor hydrants, fixe trucks, or
aircraft;

Cooling saws while cutting pavement;
spray washing of electric insulators on utility poles;
High pressure water blasting to clean surfaces;

Drinking water for animals may be accepted if it will not be given
to dairy animals, and the applicant demonstrates to the
satisfaction of DOH there will be no unreasonable risk of
occurrence of adverse effects on the animal related to chemical
constituents or radiocactivity;

supply for commercial and public laundries for clothing and other
linens;

Industrial cooling in a system that does not have a cooling tower,
evaporative condenser, or othex feature that emits vapor or
droplets to the open atmosphere or to air to he passed into a
building or other enclosure occupied by person;

Supply for addition to a cooling system or air conditioning system
with a cooling towex, evaporative condenser, or other feature that
emits vapor or droplets to the open atmosphere or to air to be
passed into a building or other enclosure occupied by a person,
when all of the fcllowing shall occur:

{1) A high efficiency drift reducer is used and the system is
maintained to avoid greater rate of generation of drift than
that with which a high efficiency drift reducer is
associated;

(2) A continuous Dbiocide residual, sufficient to prevent
bacterial population from exceeding 10,000 per milliliter, is
maintained in circulating water; and ’

(3) The system is inspected by an operator, capable of
determining compliance with this subdivision, at least once
per day;

In the absence of cne or more of the three conditions in paragraph
wkn above, it is suitable for addition to such a cooling or air
conditioning system when the purveyor of R-2 Water uses has
demonstrated to the satisfaction of DOH that the probability of
intestinal infection with virus will not exceed 1 in 10,000 under
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the specific conditions of use and that growth of Legicnella will
be controlled to aveid a concentration that could pose a
significant hazard to health;

Industrial process that does not generate mist or facial contact
with recycled water unless personal protective equipment is worn;

Water jetting for consclidation of backfill material around potable
pipelines and for compaction of soil backfill above such pipelines.
When there is a shortage of potable water and such use had been
approved for a specific project by the public water system agency
that owns the pipeline, and by DOH and conforms with the following
conditions:

(1} The public water system that owns the pipeline shall have
access and opportunity to have its inspector on the job site
while recycled water is being used;

(2) Recycled water shall bhe used in the pipeline trench only when
the pipeline is filled with the highly chlorinated water for
new main disinfection and is used under pressure;

{3) The new main disinfection procedure, including checking
chlorine residual and collecting bacteriological samples,
shall be completed after the use of recycled water in the
pipeline trench has ceased;

{4) Precautions shall be taken to minimize opportunities for any
recycled water to enter a pipeline under construction (e.g.,
keeping ends of pipe lengths covered, etc.); and

(5) For cother than "hot taps," an appropriate buffer zone of at
least S50-foot radius, shall be established to reduce the risk
of contamination to the existing water supply line;

Flushing toilets and urinals in types of buildings and institutions
approved by DOH and where counties have adopted a provision in
their plumbing code pertaining to the use of a dual water supply
within a building; "

A source of supply for a decorative fountain if the recirculating
water does not support growth of microorganisms £from the
surrounding environment that ccould infect either the respiratory or
digestive system of mammals;

A source of supply for:

(1) A restricted recreation impoundment; and
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(2) pasins at fish hatcheries;
r.. washing of hard surfaces e.g., parking lots and sidewalks; or

5. A use other than those cited in this section may be accepted if DOH
is satisfied that there will be no unreasonable risk of occurxence
of events wherein humans would not take appropriate sanitary
precaution when coming in contact with recycled water.

There may be recycled water uses where additional level of pathogen
reduction is warranted.

D. PRECAUTIONS FOR ALL USES OF RECYCLED WATER

The provisions of this section shall be complied with when any recycled
water is used on an approved use area. Use of recycled water without an
approval from DOH is prohibited;

The purveyor of recycled water shall provide a copy of these guidelines
to the users (i.e. property managers) to whom it provides recycled water,
and shall obtain their agreement in writing to comply with all applicable
provisions of these gquidelines;

signs shall be posted where recycled water is used pursuant to the PUBLIC
EDUCATION and EMPLOYEE TRAINING PLAN specified in Chapter VIII;

Best Management Practices chall be taken to prevent ponding of recycled
water;

Recycled water shall always be managed to avoid conditions conducive to
proliferation of mosquitoes and other vectors, and to avoid creation of a
public nuisance or health hazard;

Best Management Practices shall be used to mitigate discharge, runoff, or
overspray beyond the approved use area boundaries; ’

Spray of recycled water shall not be allowed to contact an external
drinking water fountain;

The following precautions pertain to the use of R-1 Water only:

a. There shall be no irrigation within a minimum of S50 feet of any
drinking water supply well;

b. The outer edge of an impoundment shall be located at least 100 feet

Page 22

Guidelines for the Treatment
and Use of Recycled Water 5/15/02



APPENDIX G

Archaeological Archival Research Report
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An Archaeological Archival Research Report
for the ‘Ewa Nonpotable Water System,
Honouliuli Ahupua‘a, ‘Ewa District,

Island of O‘ahu '

Section 1: Introduction

At the request of Ms. Shery! Nojima of Gray, Hong, Bills, Nojima and Associates, Inc.,
Archaeological Consultants of the Pacific, Inc. (ACP) has conducted archaeological archival
research concerning the ahupua‘a of Honouliuli in ‘Ewa District on the Island of O‘ahu (see
Figure 1). The current investigations were conducted in association with the preparation of an
environmental assessment for the distribution/transmission mains of the ‘Ewa Nonpotable Water
System. Priorto the preparation of the environmental assessment the proper authorities with the
Department of Land and Natural Resources, State Historic Preservation Office (DLNR-SHPD)
were consulted and have provided comments regarding their concerns (correspondence dated
April 12 2002; LOG NO: 29552, DOC NO: 0204EJ02; refer to Appendix B).

The purpose of the current investigations was to collect sufficient information through an
archival and archaeological literature search to determine the locations of known significant
historic properties and to assess the likelihood of those potential resources being impacted by the
proposed project. These investigations also allow for the making of recommendations
concerning the mitigation of the potential impact of proposed developments upon significant
historic resources.

The current research has identified three areas through which the proposed waterlines
will pass which have the potential to impact significant historic properties. Therefore, ACP
recommends that an archaeological monitor be on site when construction activities pass through
these areas. During the remainder of the project, it is recommended that an archaeological

monitor be on call in the event that significant historic properties are encountered during
construction activities.
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Section 2: Physical Setting

The area in which the “‘Ewa Nonpotable Water System is to be installed is limited to the
‘Ewa Plain and extreme lower slopes of the southeastern end of the Wai‘anae Range in

Honouliuli Ahupua‘a, ‘Ewa District, Island of O‘ahu (see Figure 2). Therefore, the discussion in
this section will be limited to the ‘Ewa Plain.

The ‘Ewa Plain consists of an emergent coral limestone reef partially covered with
alluvium eroded from the nearby mountains. The terrain gradually rises from the coastline until
reaching the base of the mountains at an elevation of between 120 and 160 feet (ft) above mean
sea level (AMSL). One significant physical landmark breaks the gently sloping landscape, Pu‘u
o Kapolei located along the mauka (inland) edge of the plain standing 166ft AMSL.

Rainfall on the plain averages approximately 19 inches per year, although wide
fluctuations are known to occur from year to year (Tuggle & Tomonari-Tuggle 1997:13).

Temperatures range between 60° and 90°F with the highest occurring in August and September
(Armstrong 1973).

As mentioned above, alluvial soils only partially cover the emergent coral reef forming a
relatively thin mantle of soils over the inland portions of the plain. Soil classifications identified”
on the ‘Ewa Plain include a variety of soil series’ and land form categories including the ‘Ewa
Series, Haleiwa Series, Helemano Series, Honouliuli Series, Kaloko Series, Kunia Series
Mamala Series, Molokai Series, Waialua Series, Waipahu Series, Coral Outcrop, Fill Land and
Beach Sands (Foote, Hill, Nakamura & Stevens 1972). Coral Outcrop is the dominant land form
classification in areas closer to the coast with Beach Sands found at the shoreline. As one travels
north (inland) from the southern coast, areas of Honouliuli, Ewa and Mamala Series soils are
most common on the flat, gently sloping plain. Along stream channels and in gulches smaller
areas are present which contain soils of the less common soil Series found on the plain and listed

above. As the slope increases at the southeastern foot of the Wai‘anae Range, soils increase in
diversity.

The vegetation of this area prior to Western contact would probably have been an arid
scrub dominated by such species as wiliwili (Erythina sandwicensis), lama (Diospyros ferrea),
sandalwood (Santalum sp.), ‘a‘ali ‘i (Dodonea eriocarpa) scrub ohia (Metrosideros collina) and
pili grass (Heteropogon contortus). Since the time of Western contact, however, vegetation on
the ‘Ewa Plain has been extensively altered through the introduction of exotic species.

The present vegetation can be characterized as a low open kiawe (Prosopis pallida)
forest. Haole koa (Leucaena leucocephala) is also common as a sub-dominant member of the
floral community. Ground cover is dominated by a number of introduced grasses, with ‘ilima ku
kula (Sida cordifola), cayenne vervain (Stachytarpheta urticaefolia), Koko ‘olau (Bidens pilosa)
and morning glory ([pomoea indica) present. It should be noted that IARII reports the presence
of one relatively large stand and several smaller stands of healthy wiliwili within the grounds of
the former Barbers Point Naval Air Station which are believed to represent remnants of the

native dry land forest which formerly covered much of the plain (Tuggle & Tomonari-Tuggle
1997).
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Section 3: Historic Background

Section 3.1: Traditional Accounts of the ‘Ewa Plain

The ‘Ewa Plain is known to have been the home to a well established population in the
pre-Contact period. A number of the traditions of those who resided there were recorded by
early ethnographers. In the past few years, several researchers (including but not limited to:
Tuggle 1997; Tuggle & Tomonari-Tuggle 1997; and McIntosh & Cleghorn 1999) have prepared
documents providing information concerning the ‘Ewa Plain and reviewing some of the

traditional accounts of the area. The reader is referred to those documents for additional
information.

Concerning the entire district, a legend associated with the naming of ‘Ewa recounts:

When Kane and Kanaloa were surveying the islands they came to Oahu and when they
reached Red Hill saw below them the broad plains of what is now Ewa. To mark boundaries of
land they would throw a stone and where the stone fell would be the boundary line. When they
saw the beautiful land lying below them, it was their thought to include as much of the flat level
land as possible. They hurled the stone as far as the Waianae range and it landed somewhere in
the Waimanalo section. When they went to find it, they could not locate the spot where it fell. So
Ewa (strayed) became known by that name. The stone that strayed (Sterling & Summers 1978:1).

Several locations on the ‘Ewa Plain are related to significant traditional legendary
accounts; Kalaeloa, Kualaka‘i, the Plain of Kaupe‘a, Pu‘uloa and Pu‘u o Kapolei. Traditional
accounts associated with each of these areas will be summarized below.

The arrival of breadfruit in Hawaii is said to have taken place at ‘Ewa. Both Kalaeloa
and Pu‘uloa are traditionally associated with this event. Tuggle and Tomonari-Tuggle (1997)
state that the most commonly quoted version of breadfruit’s arrival in Hawaii comes from
Kamakau who describes Kaha‘i-a-FHn‘okamali‘i as bringing the plant from Kahiki following a
round trip originating at Kalaeloa and returning to Pu‘uloa where it was planted. A second story
comes from Fornander (1916-20). Init, a pair of fisherman from Pu‘uloa are blownto
Kanehunamoku, one of the hidden lands of the gods, where they find breadfruit. They then
return to Pu‘uloa with the breadfruit and plant it in what is described as a “large excavation”.

Breadfruit is also associated with Kualaka‘i in the story of Namakaokapao“o (Fornander
1916-20). Namakaokapao‘o was a son of Ka‘uluakaha‘i, a chief/god from Kahiki.
Ka‘uluakaha‘i abandons Namakaokapao‘o at Ho*ae‘ae, just to the east of Honouliuli.

Ka‘uluakaha‘i, however, leaves royal garments for his son in a gourd which Namakaokapao‘o
finds at Kualaka‘i beneath a breadfruit tree said to represent his father.

Kualaka‘i is also the location of a spring named Hoaka-lei (ei reflection). The spring
received its name because Hi‘iaka stopped there to pick lehua flowers to make a Jei and saw her
reflection in the waters. Tuggle and Tomonari-Tuggle report that the 1928 USGS map depicts a
“waterhole” at Kualaka‘i suggesting that it may in fact be Hoaka-lei.



Another locale associated with traditional accounts of the region is the Plain of Kaupe‘a.
The Plain of Kaupe‘a was the ao kuewa of Oahu, a place of homeless, wandering souls or ghosts
(Kamakau 1964). According to Sterling and Summers, “The plain of Kaupea on the plain of
Puuloa was where ghosts wandered to catch night moths and spiders for food. It extended from
the wiliwili trees of Kaupea to Kanehili” (1978:44). The exact location and extent of the Plain of
Kaupe‘a is unclear. Tuggle and Tomonari-Tuggle (1997), however, have assessed the location
of the area. They cite Kamakau as describing Kaupe‘a as a wiliwili grove next 1o Pu‘uloa. They
go on to note that:

Kaupe‘a has been taken to refer to a rather restricted location on the *Ewa Plain (Kelly 1991} or
as the traditional term for the Ewa Plain as 2 whole (Johnson 1988). Kamakau uses the name,
Plain of Pu‘u-o-Kapolei, in a manner that indicates it is synonymous to Kaupe‘a, by implication
supporting Johnson’s position (Tuggle & Tomonari-Tuggle 1997:20).

Perhaps the most culturally significant locale on the *Ewa Plain is Pu‘u o Kapolei, a hill
formed by a volcanic cinder cone located at the foot of the Wai‘anae Range. Pu‘uo Kapolei has
been described as “the spiritual vortex of the ‘Ewa Plain” (Tuggle 1997). It has also been called
“one of the most famous hills in the olden days. The chant composed for games in the olden
days began with the name of this hill and went on [with the place names] all around the island”
(Sterling & Summers 1978:33).

Pu‘u o Kapolei is listed in the Hawaii Register of Historic Places as Site 138. McAllister
reported that a heiqu once stood on Pu‘u o Kapolei but was destroyed when the stones were used
to supply a rock crusher in the 1890°s (1933:108). McAllister also indicated that there had
previously been a large rock shelter on the “sea side” of the hill which was the traditional home
of the pig god Kamapua‘a and his grandmother, Kamaunuaniho.

Pu‘u o Kapolei had a special significance for Hawaiians as evidenced in the legends and
traditional accounts associated with the hill. Legends relate that, following his conquest of
O‘ahu, Kamapua‘a made his grandmother queen and instalied her court at Pu‘u o Kapolei. This
was to compel those who were to pay tribute to bring all the necessities of life from a distance;
evidence of Kamapua‘a’s absolute power over all Nakuina 1904). Nakuina relates that Pu*u o
Kapolei was as desolate a place as any on the island and was equally distant from the nearest
productive areas: the taro and sweet potato patches of ‘Ewa, the coastal fishing areas and the
banana and sugar cane plantations of the mountain ravines. Nakuina also states that until “a very
short time” before 1904, the foundations of Kamaunuaniho’s house and a stone wall surrounding
it could still be seen and that it was said that her grave could at one time be identified. The only
explanation for the disappearance of these structures was that the rocks were removed and used
for other purposes.

The Ka Loea Kalaiana newspaper in 1900 also mentions the legend of Kamapua‘a and
refers to the road to Wai‘anae passing Pu'u o Kapolei (Sterling and Summess 1978: 33-34). Ii
(1959) describes the trail via Pu‘u o Kapolei as one of three ways to get to Wai‘anae.

Another significant aspect of Pu‘u o Kapolei is its association with astronomical
observations. One of the earliest references to its association with astronomical events comes
from K amakau who discusses the use of Pu‘u o Kapolei as a reference point for the setting sun.
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The people of O‘ahu were said to determine the changing of the seasons based upon the point on
the horizon at which the sun set in relation to the location of the pu ‘u (Kamakau 1976:14).

Tuggle has prepared an in depth analysis of the pu‘«’s role in astronomical observations in an
unpublished paper entitled “Search for the Observation Point of O*ahu’s Po ‘e Kilo Hoku

(Astronomers)” (Tuggle 1996). He summarized his own work for the journal Hawaiian
Archaeology:

The association of the hill with solar movement immediately illuminates the meaning of
the hill’s name and the possible significance of its temple. The name Pu‘uckapolei refers to the
hill of “beloved Kapo” (Pukui et al. 1974), or to the wreath of Kapo created by the setting sun
(Johnson 1988). Kapo (particularly as Kapo‘ulakina‘u) can be interpreted as the female element
of the sun, a counterpart of Kane. Kapo is directly referenced in the chants and hulas that
celebrate the rising sun (e.g., Barrere et al. 1980:8; Emerson 1978:41, 45). Thus, it is proposed
that Pu‘uokapolei was a temple and place of the sun, dedicated to the deity Kapo, and that it was
a sacred setting for ceremonies and hula dedicated to solar events (Tuggle 1997).

Tuggle goes on to summarize the cultural order of the ‘Ewa Plain in pre-Contact times
well:

For the common people who struggled for survival in this land, the “Ewa Plain was a
place of small villages, One‘ula and Kualaka'i and Kaiaeloa, and their deities were Kiulakai and
Lono. For the royalty of Ewa, their priests and priest-astronomers, this was the plain of Kaupe‘a

and of Pu‘nokapolei; this was the plain of the sun, and their gods were Kane and Kapo‘ulakina‘u
(Tuggle 1997:21).

Section 3.2: The ‘Ewa Plain in the Early Post-Contact Period

Early ethnographic accounts (e.g. Nakuina 1904) concerning Honouliuli generally depict
the “Ewa plain as being a marginal area of minimal value to the Hawaiian population. The plain
was reported to be sparsely populated, with no villages west of Pu‘uloa and little agricultural use
of the inland portions. The coast was known to contain abundant marine resources but the inland

area of the plain supported only minimal plantings of banana, taro, sweet potato and # in
scattered depressions and sinkholes.

Vancouver (quoted in Handy 1940 Vol. 1, p. 83) described the ‘Ewa Plain in the 1790’s
as follows:

...from the commencement of the high land to the westward of Opooroah [Pu‘uloa] was .... one
barren rocky waste, nearly destitute of verdure, cultivation or inhabitants, with little variation all
the way to the west point of the island. Not far from the southwest point is a small grove of
shabby cocoanut trees, and along those shores are a few straggling fishermen’s huts...

He goes on to say that there were no villages between Pu‘uloa and Wai‘anae. Ellis (1969:11)
gives a similar account of the ‘Ewa Plain: “Though capable of a high state of improvement, only

a small portion is enclosed, or under any kind of culture; and in traveling across it, scarce a
habitation is to be seen.”



In early historic times, like much of Hawai‘i, Honouliuli appears to have suffered a major
population decline due to the introduction of new infectious diseases following Western Contact.
The missionary census in 1831-32 recorded 1026 people in the ahupua ‘a while the 1835-36
census showed only 870 inhabitants (Welch 1987). There has been speculation that during these
times the lowland forests on the foothills of the Wai‘anae Range were decimated by logging and
burning linked to the sandalwood trade.

The first historic land records place the lands of Honouliuli under the control of
Kekau‘onoihi, a granddaughter of Kamehameha I. With the exception of the ‘ili of Pu‘uloa
(which was sold to Isaac Montgomery in 1849) Kekau‘onoihi's widower, Levi Ha'alele‘a,
inherited the lands of Honouliuli in 1851 and they were passed to his second wife, Anadelia
Amoe, when he died in 1864. She deeded the lands to John Coney, her sister’s husband, who
sold them to James Campbell in 1877 (Welch 1987). Campbeil turned the lower portion of these
lands, the “Ewa coral plain, into a large cattle ranch. At this stage, kiawe, which has since
become the dominant plant species in the area, was planted as cattle forage.

In 1889, Campbell leased Honouliuli to Benjamin Dillinghath for 50 years. Much of the
area was subsequently planted in sugar cane. A railway line was built and used for hauling cane
and cattle. Areas to the east of Pu‘u o Kapolei were planted in sisal, while cattle were raised in
the area closer to the coast where there is little soil (Welch 1987).

A search of a representative sample of the tax maps covering all the ecological zones of
the ahupua ‘a showed no Land Commission Awards. However, a 1910 map of the lower
portions of the Honouliuli Stream show rice lands and numerous kuleana extending over a mile
inland in a belt up to a mile wide on both sides of the stream (State Survey Office Map,
unnumbered)(Kennedy 1991). The 1917 USGS map of O‘ahu shows large terrace areas
bordering West Loch, indicating that taro was still being grown there. These were evidently
what was referred to by McAllister as the “Ewa taro lands” (Sterling & Summers 1978). A 1928
map of the same area shows the same kuleana as in the 1910 map but refers to the area as “taro
land” (State Survey Office Map CS. 16-34).

In the twentieth century, the coastal areas of the ahupua ‘a, which had been used to raise
cattle, were taken over by several military bases and an industrial estate. The areas of the plain
further inland have continued to be used for raising sugar cane. The upper slopes of the -
Wai‘anae Range within the ahupua ‘a which had previously been used for cattle grazing are now
reserved as the Honouliuli Forest Reserve. In the northern portion of the ahupua‘a, the lower
slopes are used for growing pineapple.

Section 3.3: Previous Archaeological Research

Numerous archaeological investigations have been conducted in Honouliuli Ahupua‘a.
Rather than individually reviewing all of these investigations in this text, ACP has compiled a
complete list of all archaeological reports and plans on file at the DLNR-SHPD library, a total of
141 documents (refer to Table 1 in Appendix A). A thorough summary of many of these works
may be found in PHRI’s report “Archaeological Data Recovery at West Loch Estates Residential



Increment ], and Golf Course and Shoreline Park” (Wolforth er al. 1998). Following is a brief
summary of the history of archaeological investigations in the ahupua‘a.

Some of the earliest archaeological recordation in the ahupua ‘a was conducted by
MecAllister (1933). He listed the whole of the plain as a single site, Site 146, noting the presence
of many features, including stone walls, probably dating to the ranching period, as well as coral
sinkholes and pits which could have been used for cultivation by the indigenous Hawaiian
population. Handy (1940) also mentions the cultivation of crops, particularly sugar cane and
bananas, in the ‘Ewa sinkholes. Two fishponds, one at Pu“uloa (Site 142) and one off Laulaunui
Island in West Loch (Site 140), a fishing shrine near West Loch (Site 139) and a destroyed heiau
on Pu‘u o Kapolei (Site 138) were also mentioned by McAllister as being located on the ‘Ewa
Plain.

In the northern portion of the ahupua ‘a, along the southeastern slopes of the Wai‘anae
Range, where much less archaeological work has been conducted, McAllister listed a number of
sites. Two destroyed heiau, Sites 133 and 134, were located in gulches below Pu‘u Kanehoa and
Mauna Kapu, both peaks in the Wai‘anae Range. Also in a gulch below Mauna Kapu were
several leveled off enclosures, the largest measuring 25 meters by 30 meters (Site 135). On the
Wai‘anae Ridge separating Honouliuli from Wai‘anae, McAllister notes a small coral and basalt
platform, probably sacred, near Mauna Kapu (Site 136). He also notes another destroyed heiau
on Pu‘u Ku'ua in the eastern foothills of the Wai‘anae Range (Site 137).

Few archaeological investigations occurred between 1933 and the early 1970’s. Those
which did occur were summarized by Dunn ef al. (1990). These included Emory’s examination
of a house site and possible heiau constructed of stacked limestone slabs and uprights located on
the western part of the ‘Ewa Plain. Kikuchi’s disinterment of 12 to 16 incomplete burials from a
limestone sinkhole on the southwestern portion of the plain prior to the construction of the
Standard oil refinery. Soehren’s documentation of a sinkhole burial, house sites and modified
pits at the Naval Air Station. And finally, Soehren’s excavation of a possible fishing shrine at
the barge harbor which identified a cultural layer containing large amounts of fish scales, dog,
fish and seashell remains and a one piece rotating fishhook.

In the 1970°s, with increased development of the plain, investigations became more
frequent and covered larger areas. The Barbers Point deep draft harbor, West Beach/Ko Olina,
the Ewa Marina Community are among the larger of the projects which began around this time.
Site types identified included house sites, cairns, ahu, walls, pits, unmodified limestone
sinkholes, walled or modified sinkholes, enclosures, C-shaped enclosures as well as human
burials. A variety of cultural remains were recovered from the many sites identified including
fishhooks, sinkers, fish scales and fish bones providing evidence of a marine based economy.
An early assessment of the probable settlement pattern for the area was described as “dispersed
clusters of residences, surrounded by a relatively open and little inhabited area” (Barrera
1975:18).

As investigations continued through the 1980’s and 1990°s, more sites were assessed for
their age and function. Dating results indicated that most of the occupation likely dated to the
latter centuries of the pre-Contact period. However, samples from some rock shelter sites
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suggested initial use or occupation as early as the period of initial Polynesian settlement on

O‘ahu. The patterns of settlement were found to differ somewhat from the eastern portions of
the plain near West Loch to the western portions of the plain.

Data Recovery at the West Loch Estates Reside
Shoreline Park was conducted in 1988 and 1989 (Wol
the lower and upper valley of Honouliuli Gulch abowv
PHRI (Dunn et al. 1990). Included among the recor

extensive agricultural system which combined aqua

West Loch, irrigated wet crop agriculture of the plain and dryland cultivation of the surrounding
slopes and uplands. Along the shores of West Loch, radiocarbon dating results indicated use of a
pondfield (Site 3324) and a habitation deposit (Site 3321) from the 10" to 17" centuries AD.,

The investigations within Honouliuli Gulch revealed that: (a) permanent occupation had

occurred at most habitation features, (b) that upper valley occupation may have occurred as early
as the mid-6"™ to mid-9" centurjes and (c) that subsequent occupations appear to have been most

intensive between the 1300’s and 1600’s and between the late 1700's to early 1800’s (Dunn et
al. 1990).
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Section 4: An Assessment of Archaeoclogical Resources
Along the Proposed Waterline

In order to assess areas through which the proposed waterlines of the ‘Ewa Nonpotable
Water System will pass which may contain potential historically significant properties, ACP has
prepared figures depicting the route of the waterlines and the locations of known historic
properties. The first of these figures was derived from the City and County of Honolulu’s ‘Ewa
Development Plan, Exhibit 3.2 and depicts the locations of known archacological sites, historic
and archaeological districts, plantation villages and an historic railway (see Figure 3). The
second was derived from a figure prepared by David Tuggle and depicts the locations of known
pre-Contact settlement complexes and religious structures (see Figure 4).

An analysis of these overlays shows that there are three areas through which the proposed
waterlines will be passing where potentially significant historic properties may be encountered.
The first is located along the southeastern coastline of the ‘Ewa Plain in the eastern portion of the
One‘ula Archaeological District (see Figures 3 & 4). The second is located across the central-
eastern portion of the plain running along the route of an historic railway and the southern
boundary of a group of plantation villages. The third and final area is located in the northwestern
corner of the ‘Ewa Plain. In this location, Figure 3 shows three segments of the waterlines
passing through three areas of dispersed archaeological sites while Figure 4 depicts one waterline
passing between two areas of pre-Contact settlement complexes.

Because it has been determined that the proposed waterlines will pass through three areas
in which there is the potential to impact significant historic properties, ACP recommends that an
archaeological monitor be on site when construction activities pass through these areas. During
the remainder of the project, it is recommended that an archaeological monitor be on call in the
event that significant historic properties are encountered during construction activities. The
proper authorities with the DLNR-SHPD have been consulted and their comments regarding
sites to be avoided and proposed mitigation measures is included in Appendix B (correspondence
dated April 12, 2002; LOG NO: 29552, DOC NO: 0204EJ02).

11
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Appendix A

Previous Archaeology in Honouliuli Ahupua‘a

Table 1
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PELANM J. CAYETANO
DOVIRHOR OF KAWAS

BOARD OF LAND mmums
W‘ ON WATER RESOURCES MANAGEMCNT
OEPUTES
BRC T, HRAND
LEL, HASTHACRCA
STATE CF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES
ANAATC RESCURCES
HESTORSES PRESCRYADION DVISiON WOATING AND OCEAN RECREATION
MAKUHHEWA BLRLONG, ROOM 556 COMMSHON OM WATER REROURCE
01 XAMOGLA ARD
KAPOLE, MAWAS D707 CONSERVATION AND RESOURCES
FoneaTct JHD WL
April 12, 2002 HITORE PRESERVATIN
" TTATE PARKS
David Bills
Gray, Hong, Bills, Nojima & Associates, lac.
841 Bishop Street, Suite 1100
Honolulu, HI 96813-3908 LOG NO: 20552 ~
DOC NO: 0204EJ02

Dear Mr. Bills:

SUBJECT: Chapter 6E-8 Historic Preservation Review ~ Commgnts on Preparation
of Draft Environmental Assessment Ewa Non-potable Water System
Hopouliulj, *Ewa, O*ahu
TMK: 9-1, 8.2 various

T e e

Thank you for the opportunity to provide comment for the draft.EA on the Ewa Non
potable water system. The proposed expansion of the non-potable water system is
planned to facilitate the use of non-potable water and relieve the potable water supply.
The expansion includes development of new disgributipn and transmission mains
(located primarily within existing state and county right-of ways), reservoirs and
booster pumping stations. :

Gray Hong, Bills Nojima & Associates have provided a general map showing the
proposed infrastructure developments. Censequently we can only provide general
comments on the effect that this project may have on historic sites. A review of our
records indicates that there are no knowp historic sites within the existiog right of
ways. In general, all proposed development of transmission mains within existing
rcadways, streets, golf courses and parks where terrigineous soils are pot underlain by
Jaucus sand substrates, will have “no effect” on historic sites. These areas include those
jand parcels that were formerly cultivated in sugar cane, and areas where the_historic
preservation review process has been completed (i.e. Ewa by Gentry Residential ageas,
Coral Creek and Hawaii Prince Galf Course).

A segment of the OR&L Railroad is present within-portions of the project area
extending.from the Ko Olina resort arez to West.Loch. The OREL Railroad is a
significant historic site.Jisted on the Naricnal Register of Historic Places, and should be
completely avoided by all water msin construction activities, including equipment and
materials storage, and vehicle turnarounds.

Bl



David Bills
Page Two

Construction, including transmission mains, may have the potential for an “adverse
effect” on historic sites in areas that are underlain with Jaycus sand deposits (along
beach parks and coastal roads). In these cases, we may recommend measures to
jdentify historic sites and mitigare any “adveise effects” on them. Such measures may
include survey with subsurface testing or having a qualified archaeclogist conduct on-
site monitoring during all ground diswirbance. In order to better adwise you on what
historic preservation measures, if any, will be required, we request that we be provided
-with copies of detsiled plans as they aré finalized. . Qur review of the plans will focus on
the effects, if any, the proposed water system improvements will have on significant
historic sites. ' ) .

Should you have any questions about archaeology, please feel free to call Sara Collins at
692-8026 or Elaine Jourdane at §92-8027. Should you have any questions regarding
the OR&L, please feel free to contact Nathan Napoka at 587-0040. Should you have
any questions about burial matters, please feel free to contact Kai Markell at 587-0008.

on.Hibbard, Admirnistrator
State Historic Preservation Division

EJ:jk

c: Mr. A. Van Hom. Diamond, Chair, Q" shu.Island Burial Council
Mr. Kai Markell, Burial Sites Program '
Nathan Napoka. . :
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Daniel 8. C. Herg. PE,
David B. Bilis, RE.
) Mike Nojima, PE,

e " Baverly G. ing Ubr. PE.
e

) . . 841 Bishop Street, Suite 1100

Gray » Hong » Bills * Nojima & Associates, Inc. May 30, 2002 Honolulu, Hawail 96813

CONSULTING ENGINEERS Telephone: {808) 521-0306

Fax: (808) 531.8018
- honolulu@ghbnhawali.com
Mr. Don Hibbard, Administrator

State Historic Preservation Division
Department of Land and Natural Resources
601 Xamolkdla Blvd, Room 555

Kapolei, Hawaii 96707

Subject: Pre-Assessment Consultation ‘ .
Ewa Nonpotable Water System
TMK_9-1 and 9-2;: Ewa _Oahu, Hawaii

Dear Mr. Hibbard:

Thank you for your correspondence of April 12, 2002 (LOG NO. 29552/DOC NO. 0204EJ02) regarding the
subject project. We acknowledge that the following comments that have been provided to assist in our
preparation of the Draft Environmental Assessment (DEA):

1. There are no known historic sites within the existing right-of-ways, and in general, the construction
of facilities in terrigineous soils that are not underlain by Jaucus sand substrates will not “no effect”
on historic sites. :

2, The OR&L Railroad is a significant historic site listed on the Nationa] Register of Historic Places
and should be completely avoided by all construction activities, including equipment and materials
storage and vehicle turnarounds.

3. The DEA will state that the Historic Preservation Division be consulted during the design phase to
allow for more definitive preservation measures, such as onsite archaeological monitoring during
ground disturbance, if required.

Please feel free to contact our office should there be any questions. Agein, thank you for your participation
in the environmental review process.

Very truly yours,
GRAY, HONG, BILLS, NOJIMA & ASSOCIATES, INC.

J2m B2~

David B. Bills

c(“SN:DBB:ﬂe
cc:  Mr. Scot Muraoka, Board of Water Supply
Mr. A. Van Hom Diamond, Chair, Oahu Island Burial Council
Mr. Kai Markell, Burial Sites Program
Mr. Joseph Kennedy, Archaeological Consultants of the Pacific

Mr. Nathan Napoka
2838
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FILLAND 0 MuC MOLOKAI SILTY CLAY LOAM, 7-15% SLOPES
SoEILLED-LANDS M MuD MOLOKAI SILTY CLAY LOAM, 15-25% SLOPES
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NOULIOL! LAY, 2-6% SLOPES WiB WAIALUA SILTY CLAY, 3-8% SLOPES
KAWAIHAPAl CLAY LOAM, 2-6% SLOPES WkA WAILUA SILTY CLAY, 0-3% SLOPES

KAWAIHAPAI STONY CLAY LOAM, 2-6% SLOPES WzA WAIPAHU SILTY CLAY, 0-2% SLOPES
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