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Dear Ms. Salmonson:
Subject:  Final Environmental Assessment for the

Honouliuli 228 Reservoir No. 3, Honouliuli,
Ewa, Qahu, Hawan, TMK: 9-2-01: 01

The Board of Water Supply has reviewed the comments received during the public comment
period that ended on September 22, 2000. We have determined that the environmental
impacts of this project have been adequately addressed as discussed in the Final
Environmental Assessment (FEA) and are, therefore, issuing a "Finding of No Significant
Impact." We request that the proposed project be published as such in the January 23, 2001
issue of the OEQC Bulletin.

Attached are the completed OEQC Bulletin Publication Form and four (4) copies of the FEA
for your use.

If you have any questions, please contact Mike Matsuo at 527-5121.

Very truly yours,

g Y

0% CLIFFORD 87 (.
Manager and Chief Engineer

Attachment

ce: Kelly Chuck, Marc M. Siah & Associates, Inc.
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PREFACE

This Final Environmental Assessment is prepared pursuant to the requirements of Chapter 343,
Hawaii Revised Statutes, Act 241, Session Laws of Hawaii 1992, and Chapter 200 of Title 11,
Department of Health Hawaii Administrative Rules, “Environmental Impact Statement Rules”.

This assessment documents the technical characteristics and environmental impacts of the
proposed Honouliuli 228' Reservoir No. 3 project, and presents the findings, determination, and
reasons supporting the determination associated with the significance of the project.

Marc M. Slah & Associates, Inc. p-i 1130-00/Final Environmental Assessment
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SUMMARY OF THE FINAL ENVIRONMENTAL ASSESSMENT
FOR THE
HONOQULIULI 228' RESERVOIR NO. 3

1.1 Proposing Agency

Board of Water Supply

City and County of Honolulu
630 South Beretania Street
Honolulu, Hawaii 96843
Contact: Ms. Lyann Okads, P.E.

1.2  Approving Authority

Mr. Clifford S. Jamile, P.E.
Manager and Chief Engineer
Board of Water Supply

City and County of Honolulu
630 South Beretania Street
Honoiulu, Hawaii 96843

1.3 Name of Action

Construction of the 6 Million Gallon Honouliuli 228' Reservoir No. 3.

1.4  Description of Proposed Action

The action proposed by the Honolulu Board of Water Supply is to construct a & million
gallon water reservoir in Honouliuli. The construction of this reservair will increase the
storage capacity of the existing Ewa-Waipahu 228' Water System to meet existing
requirements and will enhance the Honolulu Board of Water Supply's capability to
provide adequate potable water service to the Ewa area.

1.5 Project Setting

The project site is located in the Honouliuli area of Ewa, Oahu, Hawaii. The proposed
reservoir site is situated on a portion of a lot identified by TMK: 8-2-01-1 and owned by
the Estate of James Campbell. The proposed site is in a zone designated as a
Restricted Agricultural District (AG-1). Since the proposed project is classified as a

Marc M. Slah & Associates, Inc. s-1 1130-00/Final Environmental Assessment
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1.7

Type-A utility, the development of the reservoir is considered a permissible use of AG-1
land. The final grade of the project site after the completion of construction will be 10 to
50 feet below existing grades. This will allow the reservoir to be placed in a depression
and therefore less imposing on the surroundings. The existing water system in the area
provides water service to Waipahu, West Loch Estates, West Loch Fairways, Honouliuli,
Ewa by Gentry, Ewa Beach and Puuloa. The average daily water demand for the area
in 1998 was approximately 9 million gallons per day. This amounts to just under 10
percent of the island-wide water demand.

Relationship to Plans, Polices and Controls
Plan, policies, and controls considered in the evaluation of the project are as follows:

> State Land Use Districts

» Honolulu City and County General Plan
» Ewa Master Plan
Probable Impacts

Impacts associated with the proposed project can be classified as having short-term and
long-term effects. Short-term impacts are those related to construction activities,
namely noise, air quality, water quality, erosion, and public health and safety and traffic.
Long-term impacts are those associated with operation of the reservoir. These include
impacts on flora, fauna, society, public health and safety and infrastructure.

Short-term Impacts

The impacts generated from the construction activities are not expected to be
significant. During construction, soil erosion control measures and appropriate Best
Management Practices (BMPs) will be implemented. Dirt/soil tracking will be minimized
by gravelling all ingresses and egresses to the site. Potential soil loss is anticipated to
be minimal and within an acceptable range. Any excess material excavated during
construction activities will be removed to ensure proper drainage. Furthermore, existing
drainage areas will not be impacted or reduced. There will be no significant impacts on
water quality, water resources, historical sites or archaeological features. Furthermore,
there are no known rare or threatened species of flora or fauna in the project area.
Traffic may increase locally on Farrington Highway during construction especially while
transporting construction equipment and materials, as well as while hauling away
excavated material. This impact, although not significant, will be properly mitigated by

Marc M. Slah & Associates, Inc. 8-2 1130-00/Final Environmaental Assessment
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limiting the hauling and transportation of construction equipment and materials to off-
peak traffic hours as well as utilizing flagmen to ensure smooth traffic flow along the
highway. The existing roads providing direct access to the site are privately owned and
will be maintained for continual use by the farmers leasing the affected lands. Noise
control measures such as muffling devices will be employed on construction equipment
during construction. Dust control measures such as sprinkling and watering will be
implemented to minimize emissions.

Long-term Impacts

In the long-term, the operation of the reservoir will not have adverse environmental
impacts. Long term impacts to the visual resources of the area will be mitigated through
revegetaion and the use of screening trees to be planted along the makai boundary of
the site, between the reservoir and the H-1 Freeway. The design consultant will consult
with the Nature Conservancy of Hawaii on the use of native plants to serve these
purposes. The project will also have little or no effect on the forested watershed areas
north of the proposed reservoir and the water resources of the area. The water used to
supply the proposed reservoir will come from various sources that tap the basal aquifers
in Waipahu and Honouliuli. However, hydraulic barriers, as well as differences in head
levels and water chemistry, between these aquifers will prevent their impacting each
other and the forested watershed areas.

Alternatives Considered

No Action

The *No Action” alternative means that no water reservoir will be constructed and as the
population in the area increases, the water supply will become inadequate and
unreliable for both residential consumption and fire protection. This aiternative is
unacceptable to the community, since water supply issues will remain unresolved.

Delayed Action

The “Delayed Action” alternative means that the water reservoir construction takes place
at some time in the future. This alternative will postpone the resolution of water storage
concerns in the area, causing continued potential water supply shortages due to
inadequate supply. Furthermore, the delay of the water reservoir construction will also
result in higher construction costs in the future due to inflation.

1430-00/Final Environmental Assessment
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Alternative Sites

The “Alternative Sites” alternative means that the water reservoir will be constructed at a
site other than the proposed site. In a feasibility study prepared by Marc M. Siah &
Associates, Inc. for the Honolulu Board of Water Supply entitled “Site Feasibility Study
for Honouliuli 228' Reservoir No. 3 - Final Submittal” (Reference No. 8), four alternative
sites were evaluated for optimum feasibility. All of these alternatives were found to be
less feasible than the proposed reservoir site. In generai, use of an alternative site
would result in higher costs, higher maintenance requirements and more disruptive
drainage and grading impacts to the area.

Irreversible and Irretrievable Commitments of Resources

The proposed water reservoir construction project involves irreversible and irretrievable
uses of energy, labor, materials, and capital funds by the City and County of Honolulu's
Board of Water Supply. Construction of the proposed reservoir will resolve water
storage concerns throughout the Ewa area.

1.9  List of Necessary Permits and Approvals
Permits required in order to fulfill the drainage ditch improvements are listed as follows:
Permit Approving Agencies Approximate Processing Time
NPDES: Department of Health 60 - 80 days
Hydrotesting State of Hawaii
Permit Clean Water Branch
NPDES: Department of Health 60 - 90 days
Storm Water Runoff State of Hawaii
Permit Clean Water Branch
Building Permit Department of Planning and Permitting 30 - 45 days
City and County of Honolulu
Grading Permit Department of Planning and Permitting 15 - 30 days
City and County of Honolulu

Marc M. Siah & Assoclates, Inc. s-4
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SECTION 1

GENERAL DESCRIPTION OF THE PROJECT’S TECHNICAL CHARACTERISTICS

1.1 Project Location

Honouliuli is located at the northern end of the Ewa District in Leeward Oahu {see Figure 1-1).
Located in the Ewa Plains, the Honouliuli ares is relatively flat, with an average grade of less
than six percent covering over 400 acres. The area ranges in elevation from 50 feet above
mean sea level (MSL) makai of Farrington Highway to 500 feet MSL mauka of the Honouliuli

Wells 11

Honouliuli primarily supports agricultural land and is home to many independent farmers
growing vegetables and diversified agriculture. The area has been historically used for growing
sugar cane. Land in the majority of the Honouliuli area is owned by the Estate of James

Campbell.

T The proposed Honouliuli 228' Reservoir No. 3 project will be located mauka of the H-1 Freeway
- at an elevation of 208 feet, as shown in Figure 1-2, The proposed reservair site is
approximately four miles inland from Ewa Beach. Access to the reservoir is via a dirt road
which branches off from the main black-top road and then runs parallel to the H-1 Freeway.

1.2  Background

The communities of Leeward Oahu stretching from Waipahu to Koolina receive their water
) supply from five water systems. Each water system is composed of wells, reservoirs,
- transmission lines, and pumping/booster stations. The five systems together contain 20
operational water wells and 17 storage reservoirs. The majority of these wells are located in
the eastern half of the Ewa area, between Honouliuli and Waipahu. A water system is usually
classified by its location and the overflow elevation of its reservoirs. The five water systems in

the Ewa area are classified as follows:

> 228' System

» 440" Honouliuli System

> 440" and 665' Kunia Booster System

> 215' System

> 440', 675, 820°, and 1230’ Makakilo Booster System

— The 228’ Water System is one of the five systems serving the area and named by the overflow
elevation of its reservoirs which is 228 feet above Mean Sea Level (MSL). This system extends

Marc M. Siah & Associates, Inc. 1-1 1130-00/Final Environmental Assessment
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Figure 1-1 Project Location Map
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Figure 1-2 Proposed Reservoir Site
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GENERAL DESCRIPTION OF THE PROJECT’S TECHNICAL CHARACTERISTICS
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SECTION ONE

from Waipahu to the Honouliuli 228' Reservoir and provides water service for Waipahu, West
Loch Estates, West Loch Fairways, Honouliuli, Ewa By Gentry, Ewa Beach, and Puuloa.

The population served by the 228' System is approximately 28,500, and the average daily
demand in 1998 was recorded at 9 MGD. Excluding the daily demands by private
developments such as Ewa by Gentry and Ewa Marina, the average daily demand in the 228'
system is about 6.8 MGD. The BWS's standards require that the system must have storage
capacity to meet the maximum daily demand, defined as 1.5 times the average daily demand.
In other words, the required storage capacity to meet this demand is a little more than 10 Million
Gallons. The current 4 million galion storage capacity of the 228' System is, therefore, below
the required storage capacity and an additional 6 MG reservoir is needed to meet the projected

future demands.

1.3 Site Selection

The process of planning and site selection for the proposed reservoir started by identifying
several alternate locations which met the following minimum criteria:

1. The proposed site has sufficient elevation to allow integration of the proposed
reservoir into the 228' Water System.

2. The proposed site has adequate area sufficient for construction of multiple
reservoirs in any combination of 4, 5, and 6 Million Gallons of storage capacity
as well as for construction of screening berms.

3. Access to the proposed reservoir site is available for operational personnel and
equipment.
4, The geological substrata at the proposed site is adequate to support the loads

imposed by the reservoir.

5. Storm runoff from the proposed site can be readily discharged downstream
without adverse impacts on adjacent property and/or the environment.

In a feasibility study prepared for the project, four other alternate sites were identified in the
Honouliuli area. The feasibility of each site was evaluated based on the suitability of each
alternate site in regards to meeting several criteria including geology and soil characteristics,
grading requirements, enviranmental impacts and construction costs. The strong desire of the
BWS to consolidate the proposed reservoir with the future Ewa Shaft water treatment facility in

1130-00/Final Environmental Assessment
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a single location, combined with the fact that all four alternate sites were associated with higher
construction costs, higher maintenance requirements and more disruptive grading and drainage
impacts to the area, led the BWS to select the proposed site for the reservoir project. The
complete study of alternative sites can be found in the “Site Feasibility Study for Honouliuli 228"
Reservoir No. 3 - Prefinal Submittal (Refererice No. 9).

1.4  Technical Description

The Honouliuli 228' Reservoir No. 3 system will be integrated into the existing water system by
means of separate influent and effluent lines. This allows the new reservoir to float in the
system while ensuring less reservoir residence time and less stagnation. installation of two
separate influent and effluent lines also ensures a much simpler and more efficient reservoir
operation as dictated by the system hydraulics. The proposed reservoir will be supplied by
treated water from the renovated Ewa Shatt. The new reservoir will be connected to the
effluent line exiting the proposed GAC treatment plant which will be located on the same site
and adjacent to the new Honouliuli reservoir.

The reservoir will be constructed on a pad elevation of 208 feet and the spillway will be set at
elevation 228 feet (hence, the name Honouliuli 228') . An instrument house, a small structure
about 8 feet wide by 10 feet long by 8 feet high, will house the electrical control system. This
system will include a water flow regulator to and from the reservoir, a level recorder and
telemetry equipment. The existing cane haul road will be rerouted along the northern boundary
of the site with a new 12 feet wide access road branching off into the site. Landscaping will be
provided to minimize erosion and to lessen the visual impact of the new reservoir.

1.4.1 Reservoir Site

The proposed reservoir site is a portion of the lot identified by Tax Map Key (TMK)
Number: 9-2-01:1 and owned by the Estate of James Campbell, as shown in Figure 1-2.
The lot is located in the Ewa Plains and in the vicinity of the Ewa Shaft, in southwest
Oahu. The lot is located mauka of the H-1 Freeway and on the north bank of the
Honouliuli Gulch as it meanders past the existing Honouliuli reservoir site, as shown in
Figure 1-3. On the west, an existing dirt road (cane haul road} separates the site from
the Honouliuli Guich which turns east along the southern border of the site on its way fo
the H-1 Freeway crossing and ultimately to the ocean. On the north and west sides of
the site, vast expanses of former sugar cane lands lie vacant. Kunia Road passes
approximately 5 miles east of the site. The existing Honouliuli 228' Reservoir is located
approximately ¥ mile from the southwest corner of the property.

Marc M. Siah & Associates, inc. 1-5 1130-00/Final Environmental Assessment
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GENERAL DESCRIPTION OF THE PROJECT'S TECHNICAL CHARACTERISTICS

SECTION ONE

An unpaved cane haul road passes through the northern half of the parcel in the
direction of Kunia Road. An existing Hawaiian Electric Company 44 kV transmission
line runs along the cane haul road and through the proposed site. The 42-inch
transmission line supplying the existing Honouliuli Reservoir also passes through the
northwestern quadrant of the site. The northwest corner of the property is currently
used by independent farmers for growing vegetables and diversified agriculture. The
general area of the property has historically been used for growing sugar cane. With
the demise of the sugar industry in recent years, the area is undergoing a transition from
predominantly agricultural to residential and other uses more compatible with the
regional master plan for Ewa Plains.

Elevations of the proposed site range from approximately 265 feet above Mean Sea
Level (MSL) in the northeast corner to approximately 250 feet in the northwest corner of
the site. The elevation along the southern boundary of the site is approximately 210
feet above MSL.

Reservoir construction requires a suitable foundation in stable sub-strata to support the
structure as well as the weight of the water it contains. It is, therefore, imperative to
locate the proposed reservoir on cut rather than fill areas. The proposed reservoir-
treatment plant site, has adequate elevations to allow construction of the facilities on cut
areas. Figure 1-4, shows the boundaries of an area with a minimum elevation of 210
feet suitable for the proposed reservoir with over flow elevation of 228 feet. The area
delineated consolidates the proposed Ewa Shaft Treatment Plant and a new 6-Million
Gallon reservoir site on a single and contiguous lot with a total area of 14.3 acres.

Although subsurface conditions at the proposed reservoir site were not explored, data
from a single 50-foot deep soil boring from a nearby site was used for a preliminary
description of the geological conditions at the proposed reservoir site. Due to the fact
that the area had historically been used for agriculture and sugar cane production, there
was no available soil boring data for the site. We have also been unsuccessful in
obtaining boring logs and soil data compiled for the existing Honouliuli Reservoir site.
Due to similarity in soil texture and bedrock, it is assumed that the proposed site has soil
and geological characteristics and conditions similar to the site located immediately
makai of the H-1 Freeway, where the boring data was collected. An actual soil boring
will have to be collected prior to the design of the proposed reservoir. The approximate
location of the boring is shown in Figure 1-5. During soil boring, samples were
collected at selected depths and analyzed to assess the subsurface soil conditions. The
results of laboratory analysis of the single soil boring indicates that the subsurface soils
consist of very stiff lean clay underlain by tuff rock {cemented volcanic ash). Numerous

Marc M. Slah & Associates, Inc. 1-7 1130-00/Final Environmental Assessment
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GENERAL DESCRIPTION OF THE PROJECT’S TECHNICAL CHARA(TERISTICS
SECTION ONE

boulders and cobbles were also encountered in the clay soil between 7 feet and 24 feet
in depth. The boring further indicates that tuff occurs below clay soils in the 50 feet of
sail profile thus explored. The tuff has a low to moderate hardness to about 35 feet.
Below 35 feet, the tuff becomes friable and intensely fractured. The soil report is
included in Appendix A. The report concludes that, from a geotechnical point of view,
the site is suitable for construction of the proposed reservoir structures. The footing
bearing directly on the firm, proof-rolled in-situ soit or on approved engineered fill, may
be designed for aliowable bearing pressure of 2,500 pounds per square foot. The
allowable bearing pressure is for dead plus long-term live loads. The allowable bearing
pressure may be increased by 1/3 for transient loads including wind and seismic.

1.4.2 Access Roads

The site is currently accessed by a dirt road which branches off from the main black-top
road and then runs paralle! to the H-1 Freeway and serves as the access road to the
existing Honouliuli Reservoir. Construction access to the reservoir will be provided
using this access road. After branching off the black-top road, the proposed reéservoir
access road will follow the perimeter fence circling the existing Honouliuli reservoir
before crossing the gulch and terminating at the proposed site. The existing culvert
under this road may need to be resized. The existing dirt road, which currently passes
through the property, must then be rerouted outside the northern boundary of the
proposed reservoir site. The alignment of the proposed reservoir access road and
rerouting of the existing dirt road in the vicinity of the reservoir site are shown In Figure
1-6. Both roads are relatively flat with maximum slopes of less than 10 percent. Since
the alignment of the existing dirt road, which will be used as the access road {0 the
proposed reservoir both during and after construction, does not follow an established
easement, its adoption as the reservoir access road requires the BWS to acquire the
necessary right-of-way easement, This would require acquisition of approximately
1,349.25 linear feet of 40-feet wide right-of-way in favor of the BWS for the preposed
reservoir access. The access road shall be designed in accordance with BW$ Water

System Standards based on the following criteria:

a. Twelve feet pavement width

b. Pavement grades of less than twelve percent shall be of asphaitic con¢rete;
pavement grades in excess of twelve percent shall be constructed of reinforced
concrete.

The proposed access road may affect the University of Hawaii, West Oahu CAmpus
property if construction of the campus begins prior to or during construction of the

Marc M. Slah & Associates, Inc. 1-10 1130-00/Final Environmental Assessmant
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GENERAL DESCRIPTION OF THE PROJECT'S TECHNICAL CHARACTERISTICS
SECTION ONE

proposed reservoir. The Board of Water Supply will make arrangements with the
University of Hawaii for access through a portion of the West Oahu Campus if the
Palehua Road underpass is used for access. A preliminary plan and profile for the
access road is presented in Figure 1-7.

1.4.3 Water System integration

The proposed reservoir will be integrated into the existing water system by means of
drawing water from the GAC treatment plant for the Ewa Shaft. The proposed
alignment for the influent line is shown in Figure 1-8. Approximately 150 linear feet of
a8-inch Ductile Iron (D.1.) pipe will connect the proposed reservoir to the effluent line
exiting the treatment plant. Similarly, the new reservoir will be connected to the existing
transmission and distribution system by means of approximately 700 lineal feet of a new
36-inch D.1. pipe between the new reservoir and the 42-inch effluent line exiting the
existing Honouliuli reservoir. The proposed alignment and connection points for the
effluent line are also shown in Figure 1-8. This configuration requires acquisition of
approximately 290 linear feet of 20-feet wide easement in favor of the BWS.

1.5 Project Cost

The preliminary estimated construction costs for the project, as summarized in Appendix B,
total to $17.453 million. This project will be funded through the Capital Improvements Program

monies of the Board of Water Supply.

Marc M. Sish & Assoclates, Inc. 1-12 1130-00/Fingl Environmental Assessmaent
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DESCRIPTION AND OBJECTIVES
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SECTION 2

DESCRIPTION AND OBJECTIVES OF THE PROPOSED ACTION

The purpose of this environmental assessment is to address and evaluate the environmental
impacts of constructing a new 6-Million Gallon water reservoir at Honouliuli in the Ewa Plains as
proposed by the City and County of Honolulu's Board of Water Supply (BWS). The proposed
reservoir will be integrated into the Ewa-Waipahu 228’ Water System. Instailation of this
reservoir will increase the storage capacity of the system to meet existing requirements and will
enhance the Honolulu Board of Water Supply's capability to provide potable water service to
the Ewa area. The proposed location for the new reservoir is illustrated in Figure 1-1.

The 228' Water System, which is part of the BWS's Ewa-Waipahu Water System, currently
serves a poptlation of approximately 28,500 people. In 1998, the average daily demand of this
population was approximately 9 Million Gallons. When adjusted for the demands of private
developmenits such as the Ewa Marina and Ewa by Gentry, the daily demand for the BWS's
228' Water System is about 6.8 MGD. Available storage capacity in this water system
excluding the existing, privately owned, Honouliuli 228' Reservoir, currently totals 4.0 Million
Gallons (MG). Based on the current demand and available storage serving the area from
Waipahu to Ewa Beach, the BWS has determined that a single 6-MG reservoir is needed to
satisfy the existing storage requirements of the 228' Water System. To meet this projected
demand, the BWS is proposing to construct a single 6-MG reservoir in the vicinity of the
existing Honouliuli 228' Reservoir. In light of the fact that the proposed reservoir is to be
supplied with water from the Ewa Shaft Treatment Plant once treatment of the shaft is required,
consolidation of the two facilities on a single site would reduce construction costs. The BWS
proposes to use a parcel of land located mauka of the H-1 Freeway and in the vicinity of the
existing Honouliuli 228' Reservoir, for this development.

The proposed location for the new reservoir, as illustrated in Figure 1-1,is ona 14.3-acre
portion of iot identified by Tax Map Key (TMK): 8-2-01-1 located in Ewa Plains, mauka of the H-
1 Freeway, and owned by the Estate of James Campbell. This site is adequate to house the
proposed reservoir as well as a proposed Ewa Shaft Treatment Plant.

Marc M. Siah & Associates, Inc. 2-1 1130-00/FInal Environmental Assessment
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SECTION 3

DESCRIPTION OF THE EXISTING ENVIRONMENT

31 Physical Setting

3.1.1 Climate

The proposed 6 MG reservoir will be located on the leeward side of Oahu. With the
exception of a few months in the winter, like most areas on Oahu, the climate in the
project area is characterized by prevailing trade winds. The general climate on the
leeward side of Oahu is sunny, dry and relatively uniform throughout the year. Daytime
temperatures range between 70 -75 °F, whereas at night, the temperatures dip into the

60's.

The rainfall pattern on Oahu as shown in Figure 3-1, depicts the mean annual
precipitation in Honouliuli to be approximately 27 inches. Most of this rainfall occurs

during winter months.

3.1.2 Geology

Oahu, the third largest island in the State, covers an area 44 miles long and 30 miles
wide. The total land area of Qahu is 604 square miles. The Ewa Plain is bordered by
the Koolau Range on the east and the Waianae range to the west. The geology of the
Ewa area was formed by a combination of volcanic activity and the emergence of reefs
along the southern edge of Oahu. During the volcanic activity along the Koolau
volcanic range, a series of lava flows, cinder cones and tuff cones were formed. These
volcanic formations, which are very different in composition from the older Koolau rocks,
are known as the Honolulu Volcanic Series. The Ewa plain is underlain by a broad
elevated coral reef, partly covered by alluvium carried out from the mountains. Figure 3-
2 shows the geological features of Oahu.

3.1.3 Topography

The existing topography at the proposed reservoir site is gently sloping from north to
south, towards the Honouliuli Gulch. The site is suitable for construction of either a
single or multiple reservoirs with a floor elevation of 208 feet above MSL. Inthe north,
the existing elevations range from 258 to 265 feet, whereas the center and south of the
parcel are approximately at 230 feet and 210 feet above MSL, respectively. The lot has

Marc M. Siah & Associates, Inc. 3-1 1130-00/Fina) Environmental Assessmant
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DESCRIPTION OF THE EXISTING ENVIRONMENT

Marc M. Siah & Associates, Inc.

SECTION THREE

a southwardly slope at about 12 percent. The southern boundary of the sites runs
parailel to the Honouliuli gulch. The finished grade elevations of the project will be much
lower than the existing grade. Figure 3-3 presents the general slope of the terrain in the
area as delineated by U. S. Geological Survey.

3.1.4 Soils

The soils that have developed in the area are reddish in color and consist of clay and
silty clay loams. The general soil map of Oahu, depicted in Figure 3-4, shows that soils
found on and in the vicinity of the proposed site belong to either the Helemano-Wahiawa
Association or the Lualualei-Fill Land-Ewa Association.

According to the United States Department of Agriculture National Resources
Conservation Service (NRCS), six broad classes of soil types are found within the
proposed project site. They include Kawaihapai Clay Loam (KIA), Kawaihapai Clay
Loam (KIB), Molokai Silty Clay Loam (MuB), Molokai Silty Clay Loam (MuC), Molokai
Silty Clay Loam (MuD) and Rock Land (rRK). Figure 3-5 shows the general soil survey
at the reservoir site.

The Kawaihapai Clay Loam (KIA) type soil occurs at the southwest corner of the
proposed site. Typical slopes for Kawaihapai Clay Loam (KIA) range from 0 to 2
percent. This is a poorly drained soil that occupies smooth slopes. The surface layer is
dark brown clay loam. The subsoil is dark brown stratified sandy loam. The substratum
is stony and gravelly. The soil is neutral in general. Runoff is slow and the erosion
hazard is no more than slight.

The Kawaihapai Clay Loam (KIB) type soil occurs at the south edge of the proposed
site. Typical slopes for Kawaihapai Clay Loam (KIB) range from 2 to 6 percent. Thisis
also a poorly drained soil that occupies smooth slopes. The surface, subsoil and
substratum are identical to the KIA soil type. The depth to coral limestone is 20 to 50
inches. The soil is also neutral in general. Runoff is slow and the erosion hazard is

slight.

The Molokai Silty Clay Loam (MuB}) type soil occurs on the north side of the proposed
site. Typical slopes for Molokai Silty Clay Loam (MuB) range from 3 to 7 percent. This
is a well drained soil on uplands on the islands of Maui, Lanai, Molokai and Oahu. The
surface layer is a dark reddish-brown silty clay loam. The subsoil is dark reddish-brown
silty clay loam that has a prismatic structure. The substratum is soft, weathered rock.
The soil is slightly acid to neutral. Runoff is slow to medium and the erosion hazard is

-4 1130-00/Fingl Environmental Assessment
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Figure 3-3 Slope of the Land
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Figure 3-4 General Soil Map of Oahu
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SOIL ASSOCIATIONS

Lualuglei=Fill land-Ewa association: Deep, nearly level to moderately
sloping, well—drained soils that have a fine texiured or moderately
fine textured subsoil or underlying maleriol, ond creas of fill land;

on coastal plaing

Helemano—Wahiowa association: Deep, nearly level to moderately
sloping, well-droined soils that have a fine textured subsoil;
on uplands

Tropohumults—Dystrandepts association: Genlly sloping to very steep,
well-drained soils that ore underlain by soft weathered rock, volcanic
ash, or colluvium; on narrow ridges and side slopes

Rough mountainous lond—Kopag association: Very steep land broken
4 by numerous droinagewoys and deep, well-drained soils that have a fine
textured or moderately fine lextured subsoil; in gulches and on narrow ridges

5 Rock lond—-Stony steep land gssociotion: Steep to precipitous, well-drained
to excessively drained, rocky and stony loand

Kaena-Waialua associotion: Deep, mainly neariy fevel and gently sloping,
poorly drained to excessively droined solls that hove a fine—textured to
] coorse—textured subsoil or underlying material; on coostal ploins and
talus slopes and in drainggewoys

Lolekaa—Waikane assoclotion: Deep, nearly level to very steep, well—drained soils
that have a dominantly fine—textured subsoil; on fans, terraces, ond uplands

Mokapu Point

Makapu'u Point

Maunalua Bay

Koko Head

i
!
i




02/08/30 16:93

Wi

113555301

Figure 3-5 Soil Survey

[P TRCT O
M i

J’q‘._{ i

ragr 4
4

aIY T

n

™

IR o

li l B / Marc M. gih & Associates, Ine,

mrental & Ocean Engmeen

Consulting Crval . Structurad . Bnvire
%10 Richasds Street, Suitc bk, Hyvolulu. Hawain S6811

3
NP

i
e




-y

DESCRIPTION OF THE EXISTING ENVIRONMENT
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SECTION THREE

slight to moderate.

The Molokai Silty Clay Loam (MuC) type soil occurs on the west side of the proposed
site. Typical slopes for Molokai Silty Clay Loam (MuC) range from 7 to 15 percent. This
is also a well drained soil on uplands on the islands of Maui, Lanai, Molokai and Oahu.
This soil oceurs on knolls and sharp slope breaks. The surface layer, subsoil and
substratum are similar to the MuB soil type. The soil is also slightly acid to neutral,
Runoff is medium and the erosion hazard is moderate.

The Molokai Silty Clay Loam (MuD) type soil occurs on the northeast corner of the
proposed site. Typical slopes for Molokai Silty Clay Loam (MuD) range from 15 to 25
percent. This soil occurs on Qahu. The surface layer, subsoil and substratum are
similar to the MuB and MuC soil types. The soil is also slightly acid to neutral. Runoffis
medium and the erosion hazard is severe,

The Rock Land (rRK) soil type is found on the southeast corner of the proposed site.
Rock Land (rRK) is made up of areas where exposed rock covers 25 to 80 percent of
the surface. Rock outcrops and very shallow soils are the main characteristics. The
rock outcrops are mainly basalt and andesite. This land type is nearly level to very

steep.
3.1.5 Flood and Tsunami Hazard

The lowest ground elevation in the project area is approximately 200 feet above MSL at
the southeast corner of the proposed reservoir site. According to tsunami inundation
maps, the proposed reservoir site is far from designated inundation areas. Honouliuli
Gulch is the closest natural drainage pathway to the proposed reservoir site. Presently,
no records are available for flooding history in the area. Furthermore, FEMA has not
conducted any flood studies for the area in the vicinity of the proposed reservoir site.
Flood plain studies for the Honouliuli Guich conducted to date have a mauka limit of as
far south as Farrington Highway while the study for the Kaloi Gulch went only slightly
upstream of Waimanalo Road (approximately 2 miles makai of the H-1 Freeway). A
recent study by Marc M. Siah & Associates, showed that the 100-year flood levels for
Honouliuli Gulch in the vicinity of its crossing of the H-1 Freeway, may reach elevations
as high as 84 feet. The proposed reservoir site with minimum elevations of 200 feet is
outside of the potential flood hazard zone,

1130-00/Final Environmental Assessment
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SECTION THREE

3.1.6 Flora and Fauna

A botanical survey of the area under investigation was conducted by the Botanical
Consultants, details of which are presented in Appendix C. The site has no outstanding
vegetative features and no proposed or listed, threatened or endangered species were
found during the field survey. The most predominant vegetation at the site consists
mostly of weedy plants that can be found on the leeward side of most Hawaiian islands.
Destruction of this vegetation will not seriously impact on the vegetation in the area.
The survey report further concludes that the proposed reservoir site is free of any
significant and/or endangered species as set forth in the Endangered Species Act of
1973, and none were found during the survey,

The tracks of a single small pig were identified at the site, although no pig was seen by
the surveyor. Very few birds were seen as well, since (1) the recent plowing had
destroyed any mature, seed bearing weed c¢rops upon which many of the seed eating
birds depend and (2) open water sources no longer exist at the site. The most
abundant bird found was the Zebra Dove (Geopelia striata). A single pair of House
Sparrows or Feathered Mice (Passer domesticus) were seen as well as a single Lesser
Golden Plover (Pluvialis dominica).

3.1.7 Historic/Archaeological Features

In response to an inquiry regarding the presence of archaeoiogical and/or cultural
resources at the proposed site, the State of Hawaii Department of Land and Natural
Resources, Historic Preservation Division reported that no known historic sites are in the
area of the proposed reservoir site, nor is it likely that any will be found. It was noted
that the sugar cane industry had cultivated the land to depths greater than historic sites
are commonly found. A copy of the letter regarding this information is found in

Appendix D.
3.1.8 Woetlands

The Office of State Planning's Wetlands and Waterbird Recovery Habit map shows no
wetlands in the project area as presented in Figure 3-6. The only wetland and/or
sensitive riparian habitats near the proposed reservoir site is within the Honouliuli Gulch.
U.S. Fish and Wildlife Service's National Wetland Inventory Map identifies the Honouliuli
Gulch as an R4SBC habitat or Riverinr, Intermittent, Stream Bed, Seasonal. Figure 3-7
details this wetland designation and Table 3-1 provides a map legend. The proposed
project does not impact the existing wetland ecosystem.

1130-00/Final Environmental Assessmant
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SECTION THREE

3.1.9 Air Quality

The Ewa Plains area is considered an open agricultural area which is not exposed to
adverse air quality conditions. There are no paint sources of airborne emissions in the
immediate vicinity of the project site. The vehicular traffic on the H-1 Freeway and
Farrington Highway is the primary source of indirect emissions in the project area. The
air quality along the project alignment is generally considered good and well within the
State and Federal Ambient Air Quality Standards.

3.1.10 Noise Characteristics

Since the proposed reservoir site is in an open, agricultural area, there are no significant
fixed noise generators in the vicinity of the project. Background noise in the area can be
attributed to vehicular traffic and agricultural farming equipment. The ambient noise
level in the project area is in the range of 25 to 30 decibels (dB) and is considered
normal and acceptable.

3.1.11 Water Quality

The proposed reservoir site is approximately four miles from the ocean. The only other
waterway near the site is Honouliuli Gulch Stream, which is seasonal and intermittent.
Water flowing through the gulch drains into Pearl Harbor's West Loch. According to the
State Department of Health (DOH), the Honouliuli Gulch Stream has a Class A water
quality classification and js designated as Class 2 inland water. Class A waters are
suggested for protection for recreational and aesthetic enjoyment. According to DOH
guidelines regarding Class A waters, “ any other use shall be permitted as long asiitis
compatible with the protection and propagation of fish, shellfish and wildlife and with
recreation in and on these waters”.

Community Setting
3.21 Land Use And Ownership

Historically, the Ewa Plains have been the primary location for the island's agricultural
resources. Specifically, the site for the proposed reservoir is located within the central
portion of the Ewa Plains, which has been cultivated by Oahu Sugar Co., Ltd. for the
better part of the 20" century. Because of the relatively high sugar cane yields and low
farming costs, the central portion of the Ewa Plains was referred to as the “golden
triangle.” Qahu Sugar Co., Ltd. did, however, cease operations in 1995, freeing up
10,500 acres on Oahu for other land uses. The 14.3 acre portion of land, which is

13 1130-00/Final Environmental Assessmant
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identified by Tax Map Key (TMK): 9-2-01-1, is presently owned by the Estate of James
Campbell.

3.2.2 Population

The population density throughout the Honouliuli area is lower than the average density
for Oahu. The area is primarily home to agricultural businesses. The nearest areas with
concentrated populations are Makakilo and Waipahu. Makakilo is located 2.5 miles to
the west of the site with an estimated population of 10,000. Waipahu is approximately
1.3 miles to the east of the site with an estimated population of 31,000.

3.2.3 Economy

The economy of the Ewa Plains area is mainly agriculturally oriented. The immediate
vicinity of the proposed reservoir site had been cultivated by the Oahu Sugar Co., Ltd.
until 1895. The general vicinity of the proposed reservoir site is currently used by
independent farmers for growing vegetables and diversified agriculture.

3.2.4 Police and Fire Protection

Because the project site is not in a residential area, there are no police or fire stations in
the immediate vicinity. The nearest police stations are in Waipahu and Kapolei. Fire
protection for the area is supplied by stations located in Waipahu and Makakilo. Figure
3-8 shows the locations of these emergency services.

3.2.5 Medical Facilities

There are many medical facilities throughout the City and County of Honolulu. Health
care on Oahu is provided by various general hospitals. Health care facilities for in-
patient medical care include 29 hospitals of various types, including acute and long term
facilities, 16 skilled nursing facilities and intermediate care facilities, and 261 care
homes. Eight acute hospitals are operated directly by the state government and one by
the federal government; 12 are nonprofit community hospitals. There are 7,651 beds
available for general, acute, and other care services. Most other medical institutions -
skilled nursing facilities, intermediate care facilities, and care homes are privately
owned. The only major medical facility in the general vicinity of the proposed reservoir
site is the Saint Francis West Medical Center, located 2 miles southeast of the project
between Waipahu and Ewa. Other facilities in the area include Kahi Mohala Behavioral
Healthcare Facility near the Saint Francis West Medical Center, the Ewa Hospital
located in Ewa and the Kaiser Punawai Clinic in Waipahu.

3-14 1130-00/Final Environmental Assessment
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3.2.6 Recreational Facilities

The nearest recreational facilities to the proposed project site are primarily located
within the adjacent residential areas. There are 11 parks within the west Waipahu,
Makakilo, Kapolei and Ewa areas. Specifically, these parks are the Mauka Lani
Community Park, Mauka Lani Neighborhood Park, Makakilo Park, Kapolei Regional
Park, Ewa Mahiko Park, West Loch Shoreline Community Park, Honowai Playground,
Hoaeae Community Park, Pupuloe Street Mini Park, Waipahu Cuiltural Park and
Waipahu Uka Park.

The Ewa Plains area is also home to many golf courses. The eight nearest golf courses
to the proposed reservoir site are the Kapolei, Hawaii Prince, Coral Creek, Ewa Villages,
Ewa Beach International, West Loch, Waikele and the Hawaii Country Club. The
nearet go!f course, West Loch, is two miles from the project site. Figure 3-8 indicates
the locations of nearby recreational facilities.

3.2.7 Schools

There are numerous schools in the communities adjacent to the project area. The
schools nearest to the proposed reservoir site are Makakilo Elementary, Kapolei
Elementary, Lanakila Baptist and Honowai Elementary. The nearest school, Honowai
Elementary, is approximately 1.25 miles from the project site. Refer to Figure 3-8 for
the locations of these schools.

3.2.8 Refuse Collection and Disposal

Solid waste collection is provided by the City and County of Honolulu on a twice weekly
basis. Refuse from this area is collected and transported to the H-Power plant for final

disposal.
3.2.9 Public Transportation

Bus service is the main public transportation system within the City and County of
Honolulu. Regular daily bus schedules adequately provide transportation services to
residents in the Ewa area. Ten different bus routes pass in the vicinity of the proposed
reservoir site. Handivan and Taxi Cab services are also available in the area upon

request.

1130-00/Final Environmental Assessment
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3.3 Infrastructure

3.3.1 Roadway and Traffic

The site is currently accessed by a dirt road which branches off from the main black-top
road which runs parallel to the H-1 Freeway and serves as the 4CCesS road to the
existing Honouliuli Reservoir. Both roads are relatively flat with maximum slopes of less
than 10 percent. The alignment of the existing dirt road, which will be used as the
access road to the proposed reservoir, does not follow any established easement.

3.3.2 Wastewater System

The project area Is not currently serviced by the Ewa sewer system. The existing land is
currently used for agriculture and has no permanent on-site structures that produce

wastewater.
3.3.3 Electricity/Telephone

An existing Hawaiian Electric Company 46 kV overhead transriission line runs along the
existing cane haul road and through the proposed site. Also, af the present time there is
no telephone service either available or required at the proposed reservoir site.

3.3.4 Drainage

Honoutiuli Guich is the closest natural drainage pathway to the proposed reservorr site,
which is in the Honouliuli watershed. The Honouliuli watershed encompasses
approximately 6,900 acres of agricultural land, mostly located mauka of the H-1
Freeway and west of Kunia Road. The Honouliuli watershed has two natural drainage
pathways which direct and collect surface runoff to the watersheds outlet. The
Honouliuli Gulch drains the western half of the watershed, whereas the Kunia Gulch
collects runoff from the eastern half of the watershed. Stormwater sheet flows from the
proposed reservoir site to the Honouliuli Guleh, which in turn flows to Pearl Harbor’s
west loch. The estimated runoff generated on site is 41 cubic feet per second (cfs).
This quantity of water is insignificant when compared to the 100-year flood flows in the
Honouliuli Gulch which are estimated at 7,000 cfs.

Although no records are available for flooding history in the area, a recent study by Marc
M. Siah & Associates, Inc. shows the 100-year flood levels for the Honouliuli Gulch, in
the vicinity of its crossing with the H-1 Freeway, to be as high a3 84 feet. With minimum

Marc M. Siah & Associates, Inc. 3-17 1130-00/Final Environmental Assessment
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elevations of 200 feet, the proposed reservoir site is considered to be outside of the
potential flood hazard zone and stormwater inundation is not anticipated. The
relationship of the proposed reservoir to the flood hazard zone will be confimed during
the design phase of the project.

3.4  Water System Infrastructure

This section presents general information about the existing water system infrastructure in the
Ewa area including detailed information about the 228" Water System. The proposed Honouliuli
228' Reservoir No. 3 will be integrated into the latter water system.

3.4.1 General Description of Existing Water System in the Ewa Area

The Ewa area, stretching from Waipahu to Ko Olina, is served by five water systems.
Each water system is composed of wells, reservoirs, transmission lines, and
pumping/booster stations, The five systems together contain 20 operational water wells
and 17 storage reservoirs. The majority of these wells are located in the eastern half of
the Ewa area, between Honouliuli and Waipahu. A spatial overview of the water system
infrastructure in Ewa Plains is depicted in Figure 3-9. A schematic of the facilities,
showing various system’s components and their relative positions from east to west, is

shown in Figure 3-10.

A water system is usually classified by its location and the overflow elevation of its
reservoirs. The five water systems in the Ewa area are classified as follows:

» 228' System

> 440" Honouliuli System

> 440' and 665’ Kunia Booster System

> 215 System

- 440", 675', 920°, and 1230' Makakilo Booster System

Table 3-2 lists the 17 storage reservoirs, grouped according to the above systems,
along with their storage capacities.

3.4.2 Description of Existing 228’ Water System

The 228’ Water System is one of the five systems mentioned above and named by the
overflow elevation of its reservoirs which is 228 feet above Mean Sea Level (MSL). This
system extends from Waipahu to the Honouliuli 228' Reservoir and provides water
service for Waipahu, West Loch Estates, West Loch Fairways, Honouliuli, Ewa By

Marc M. Slah & Assoclates, inc. 3-18 1130-00/Fina! Environmental Assassment
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Table 3-2  List of Reservoirs in the Ewa Water System

WATER SYSTEM RESERVOIR CAPACITY
I — MG _
228' System: Waipahu 228' - No. 1 1.5
Waipahu 228'- No. 2 1.0
Kunia 228' 1.5
Honouliuli 228’ 5.0
440' System: Honouliuli 440 1.0
440" and 665' Kunia Booster System: | Kunia 440 - No. 1 1.5
Kunia 440 - No. 2 1.0
Kunia 665' 1.5
- 215" System:. Barbers' Poin{ 215° - No. 1 4.0
N Barbers' Point 215° - No. 2 5.0
Barbers' Point 215' - No. 3 3.0
1o Kapolei 215' 4.0
o 440', 675', 920', and 1230' Makakilo | Makakilo 440’ 1.0
» Booster System: Makakilo 675' - No. 1 0.5
. Makakilo 675' - No. 2 0.5
Makakilo 920' 1.5
A Makakilo 1230° 2.0
- TOTAL STORAGE CAPACITY: _ 35.5 |

Gentry, Ewa Beach, and Puuloa.

The population served by the 228' System is approximately 28,500, and the average
daily demand in 1998 was recorded at 9 MGD. The 228' Water System is composed of
114,170 lineal feet of transmission lines, 2 booster pumping stations, 18 wells and

4 reservoirs, a brief description of which is presented in the following paragraphs.

3.4.2.1 Water Sources

A total of 18 wells supply water to the 228' Water System. A list of these wells
and their average pumping rates are reported in Table 3-3.

Marc M. Siah & Associates, Inc. -2 1130-00/Final Environmental Assessment
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Table 3-3  Wells Serving the 228' Water System

NAME OF WELL NO. OF WELLS TOTAL PUMPAGE (MGD)
Waipahu Wells i 2 0.76
‘ﬁoaeae Wells 6 9.78
Kunia Wells | 4 4.55
| Honouliuli Wells | 2 Out of Service 4‘
“ Honouliuli Wells I 4 6.58

Specific information on the size and depth of each of the 18 operational wells in
the 228' System is presented in Table 3-4.

All of these wells are located within the Pearl Harbor Water Management Area
(WMA), the largest groundwater body on Oahu. Groundwater pumped from the
Pearl Harbor WMA supplies over 50% of Oahu's municipal water demand.

The Pearl Harbor WMA is divided into five aquifers: Waimalu, Waiawa,
Waipahu, Ewa, and Kunia as depicted in Figure 3-11. All of the wells listed in
Table 3-4, with the exception of the Honouliuli Wells, tap into the Waipahu
Aquifer. The Honouliuli Wells tap into the Ewa Aquifer.

These wells provide water to various reservairs in the system, which in turn
supply the water either by gravity or via booster stations through a network of
transmission and distribution lines to the service areas. The Honouliuli Wells |
are no longer in service while Honouliuli Wells Il supplies water to the existing
Honouliuli 228' and 440’ Reservoirs. The primary source for the proposed 228'
reservoirs is planned to be the Ewa Shaft.

3.4.2.2 Storage Reservoirs

There are four reservoirs in the 228' System. They are the Honouliuli 228’
Reservoir, Kunia 228' Reservoir, Waipahu 228' Reservoir No.1, and Waipahu
228' Reservoir No.2. The total storage volume of these four reservoirs is © MG.
Since the Honouliuli Reservoir only provides storage for private developments,
namely Ewa by Gentry and Ewa Marina, the available storage capacity in the
228' system is therefore limited to 4 MG. Detailed information about these

Marc M. Slah & Assoclates, Ine. 3-22 1130-00/Final Eawironmental Assessment
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Table 3-4  Detailed Information on Wells in the 228' Water System

Bottom

Well Name | Year Casing Ground Bottorn | Bottom ~Static |
Drilled | Diameter | Elevation” | of Solid | of Perf. | of Hole | Head
(In) (Ft) Casing | Casing (Ft) Ft
Waipahu 1] #1 1983 12 207 -32 NA -133 T
Waipahu il #2 1983 12 207 -32 NA -135 19.3
Hoaeas P1 1959 16 131 24 -24 -63 17
Hoaeae P2 1959 16 133 20 -22 -64 18.2
Hoaeae P3 1959 16 131 24 -26 -67 19.5
Hoaeae P4 1859 16 130 22 NA -65 19.3
Hoaeae P5 1974 16 126 -50 NA -160 NA
Hoaeae P6 1974 18 123 -50 NA -150 NA
Kunia | P1 1957 16 20 -20 NA -149 20.8
Kunia | P2 1957 16 201 -20 NA =137 20.9 ‘
Kunia | P3 1972 16 206 -40 NA -221 NA
Kunia | P4 1972 16 201 -40 NA -219 NA
Honouliuli | #1 1986 14 412 -138 NA -213 16
Honouliuli 1 #2 1987 14 411 -139 NA -199 16
Honouliuli 1l #1 1987 14 419 -31 NA -115 17.04 l
Honouliuli 11 #2 1988 14 421 -34 NA -134 12.2
Honouliuli Il #3 1989 14 432 -33 NA -113 16
Honouliuli Il #4 1989 14 432 NA

Marc M. Siah & Assoclates, Inc.

* Elevation in feet above Mean Sea Level (MSL)

3-23
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Figure 3-11 Delineation of Aquifer Sectors and Systems on Oahu
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reservoirs is listed in Table 3-5.
Table 3-5 Reservoirs in the 228' Water System
RESERVOIR NAME TORAGE | WATER | TANK BOTTOM |
CAPACITY HEIGHT DIAMETER ELEVATION:
(MG) ___gFEET) (FEET) (FT. above MSL)
Waipahu 228' Res. No.1 1.5 25 101 203
Waipahu 228' Res. No.2 1.0 20 92 208
Kunia 228' Reservoir 1.5 25 101 203
Honouliuli 228' Reservoir 5.0 20 206 208

Each of the reservoirs is fed by wells adjacent to them which have the same
location name as the reservoir. The Honouliuli 228’ Reservoir can be fed by
effluent from the Honouliuli 440’ Reservoir as well as by water directly from
Honouliuli Wells Il or the Honouliuli Line Booster. There are approximately 5,650
linear feet (1.1 miles) of 42-inch Concrete Cylinder (CC) pipe connecting the two
existing Honouliuli reservoirs.

3.4.2.3 Transmission Mains and Line Boosters (Distribution)

As discussed in Section 3.4.2, water from the 228' system is used to supply
water to consumers within the Ewa district. A relatively extensive network of
transmission mains and distribution lines as well as two line boosters, the
Honouliuli Line Booster and the Kapolei Line Booster, have been set up for
distribution. Water from the wells located in the 228' System is distributed as

follows:

. Waipahu Wells | supplies water service to Honolulu via a 42-inch CC

pipe.
. Walpahu Wells |l serves the Waipahu area and is boosted by the
Waipahu Booster to the 395' system which serves the Waikele and

Waipio areas.

Marc M. Siah & Assoclates, Inc. 3-25 1130-00/Final Environmental Assessment
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. Hoaeae Wells supplies local water service to Waipahu and sends excess
water to the Honouliuli Line Booster via a 30-inch CC transmission main.
. Kunia Wells | water is blended with water from Hoaeae Wells to provide
service locally to Waipahu as well as to Ewa Plains and Waianae.
’ Honouliuli Wells | has been out of service since 1896.
. Honouliuli Wells I supplies local water service (by gravity flow) from

Honouliuli to Ewa Beach. Water from these wells is also sent to the
Kapolel Line Booster for service to the Waianae area.

The transmission mains within the 228' System consists of the following:

> Approximately 18,600 linear feet (3.5 miles) of 36-inch CC pipe
connecting Waipahu 228’ Reservoir No.1 to the Honouliuli Line
Booster.

> Approximately 8,450 linear feet (1.6 miles) of 30-inch CC pipe
from the Hoaeae Wells to the Honouliuli Line Booster.

> Approximately 25,100 linear feet (4.8 miles) of 16-inch pipe along
Old Fort Weaver Road for service to Ewa.

> Approximately 16,400 linear feet (3.1 miles) of 42-inch CC pipe
from the Honouliuli 228' Reservoir to Ewa. At a junction just below
Farrington Highway this line is connected to the Kapolei Line
Booster. Water from the Kapolei Line Booster is sent west to the
Waianae area in a 36-inch CC pipe..

> Approximately 10,250 linear feet (1.9 miles) of 36-inch CC pipe for
service to Ewa Beach.

> Approximately 2,900 linear feet of 30-inch CC pipe from Kapolei
Line Booster running along Farrington Highway and continuing
westward towards Waianae.

The two Booster Pumping stations in the Honouliuli 228' Water System are the
Honouliuli and Kapolei Line Boosters. The former has four pumps with a
capacity of 4,900 GPM supplying 110 feet of head, and the latter has three
pumps with a capacity of 10,500 GPM supplying 375 feet of head.

Marc M. Siah & Associates, Inc. 3-28 1130-00/Final Environmental Assessment
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3.5 Relationship to Land Use Plans, Policies, And Controls
The following land use plans, policies and controls apply to the project area:
3.56.1 State Land Use Districts

Under the State Land Use Law, Chapter 205, Hawaii Revised Statutes, all lands are
classified as either “Urban”, ‘Rural®, “Agricultural”, or “Conservation”. The project area is
designated as an “Agricultural District" as shown in Figure 3-12. The proposed reservoir
project is allowed within the agricultural district.

3.5.2 Honoluly City and County General Plan

The City and County of Honolulu's general plan is a comprehensive statement of
objectives and policies which sets forth the long range development of OQahu and
strategies of actions to achieve them. The comprehensive general plan addresses
physical, social, economic and environmental concerns affecting the City and County of
Honolulu. These objectives contain both statements of desirable conditions to be
sought over the long run and statements of desirable conditions which can be achieved
in the future. The main objectives of the general plan are: (1) to control the growth of
Oahu's resident and visitor populations in order to avoid social, economic and
environmental disruptions; (2) to plan for future population growth and to establish a
pattern of population distribution that will allow the people of Qahu to live and work in
. harmony; (3) to promote employment opportunities that will enable all the people of
Oahu to attain a decent standard of living; (4) to maintain the viability of Oahu's visitor
industry and agriculture; (5) to make full use of the economic resources of the sea and
to increase the amount of Federal spending on Qahu; (6) to protect and preserve the
- natural environment and to preserve the natural monuments and scenic views of Oahu
— for the benefit of both residents and visitors; (7) to provide decent housing for all the
people of Oahu at prices they can afford: (8) to improve the transportation system; (9) to
meet the needs of the people of Oahu for an adequate supply of water and for
environmentally sound systems of waste disposal; (10) to maintain transportation and
utility systems which will help Oahu continue to be a desirable place to live and visit; (11)
to coordinate change in the physical environment of Oahu to ensure that all new
development is timely, well-designed, and appropriate for the area in which it will be
located; (12) to maintain those development characteristics in the urban fringe and rural
areas which make them desirable places to live and to maintain attractive, meaningful
and stimulating environments throughout Oahu: (13) to promate and enhance the social
and physical character of Oahu's old towns and neighborhoods; and (14) to protect the
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Figure 3-12 Land Use District Map of Oahu
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people of Oahu and their property against natural disasters and other emergencies,
traffic and fire hazards, unsafe conditions, etc. The proposed reservoir project is
consistent with this general plan.

In addition to the General Plan, there are eight other development plans which serve to
guide development and improvement of the City. These development plans, first
adopted in the years 1981-83 cover eight geographical sub-regions, encompassing the
entire City and County of Honolulu as shown in Figure 3-13. Each regions’s growth and
development is guided by its corresponding development plan, which delineates special
area plans and zoning or other land use regulations in accordance with the City's
General plan.

The proposed reservoir project falls within the boundaries of the Ewa development plan.
The proposed reservoir project will supplement the existing water system and aid in
providing adequate storage capacity for the Ewa area as future development occurs.
The proposed reservoir project is consistent with the current Ewa Development Plan.

3.5.3 County Zoning

The proposed reservoir project takes place within the City and County of Honolulu. The
proposed site is in a zone designated as a Restricted Agricultural District (AG-1).

Since the proposed project is classified as a Type-A utility, the development of the
reservoir is considered a permissible use of AG-1 land.

3.5.4 County Special Management Area

The proposed project is not within the City and County of Honolulu's Special
Management Area (SMA) as identified by the City and County of Honolulu Department
of Land Utilization. Therefore, it is not subject to requirements of Chapter 205-A of

Hawaii Revised Statutes.
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Figure 3-13 Eight Geographical Sub-Regions
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SECTION 4

ENVIRONMENTAL CONSEQUENCES DURING CONSTRUCTION

In general, construction of the proposed reservoir will include grading of the site to
accommodate the reservoir structure and drainage needs, constructing the reservoir structure
itself and rerouting the existing cane haul road around the perimeter of the site. Obviously,
construction activities at the proposed site will alter the existing conditions and will have an
impact on the topography, drainage and flora and fauna. In the following paragraphs, potential
impacts of the proposed action on the physical environment are discussed. During
construction, utmost efforts will be made to minimize the potential impacts. For instance, Best
Management Practices will be utilized during construction in order to minimize soil erosion and
to mitigate the tracking of mud/dirt onto City streets. At the completion of the project, all
disturbed areas will be grassed, the entrance to the site paved and trees planted in order to
screen the reservoir from public view.

4.1 Impacts on The Physical Environment

4.1.1 Grading and Drainage

The existing topography of the proposed reservoir site is suitable for construction ofa
single or multiple reservoirs with the floor elevation of 208 feet above MSL. Inthe
north, the existing elevations range from 265 to 258 feet, whereas elevations of the
center and south of the parcel are approximately at 230 feet and 210 feet above MSL,
respectively. The lot has a southwardly slope at about 12 percent. The southern
boundary of the site runs parallel to the Honouliuli gulch. A grading plan proposed for
this site is shown in Figure 4-1. Substantial excavation is necessary to provide floor
elevations of about 208 feet for the proposed reservoir and the treatment plant. The
depth of excavation along the northern half of the lot reaches as high as 52 feet. The
cut slope is interrupted by ten-foot wide benches to allow slope stability. The proposed
grading plan is prepared based on conservative cut slopes of 2:1. The final design
grading for the site will be based on soil data and recommendations for grading and
maximum slopes. The southern boundary of the site which borders Honouliuli Gulch will
be partially retained by approximately 114 linear feet of retaining wall with a maximum
height of less than five feet. Note that the grading plan includes necessary mass
grading for the proposed treatment plant area as well.

The volume of excavation necessary for construction of the proposed 6-MG reservoir
and the treatment plant is estimated at 300,000 cubic yards, while the necessary fill
volume is a modest 800 cubic yards. The excavation volume reduces to less than half,
or about 150,000 cubic yards, if the site is graded for the 6-MG reservoir alone. The
corresponding fill volume reduces to 400 cubic yards as well. Except for the benches
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and swales to facilitate on-site drainage, and a relatively short retaining wall along a
stretch of the southern boundary of the site, there is no need for any special
construction consideration. Any excess material excavated during construction
activities will be removed to ensure proper drainage. Furthermore, existing drainage
areas shall not be impacted or reduced. Proper grading will alleviate negative
environmental consequences such as flooding and soil instability.

4.1.2 Erosion and Dewatering Contro!

Erosion due to site preparation and reservoir construction is anticipated to be minimai
and well within acceptable limits since the nature of the soils involved is clay like.
Additionally, Best Management Practices such as the installation of silt fences at the
base of all slopes and the immediate grassing of all graded areas will be utilized. It is not
anticipated for the construction activities to have an adverse effect on adjacent
properties and resources.

Because construction will occur above an elevation of 200" above MSL, no ground water
will be encountered and therefore no adverse dewatering issue will exist during
construction.

4.1.3 Water Quality

The proposed reservoir construction project is not anticipated to adversely affect water
quality in the area. The nearest open body of water is approximately two miles from the
proposed site. The method of construction will incorporate methods used to minimize
erosion into the Honouliuli Gulch Stream, which is the only waterway in the area. As
previously stated, appropriate best management practices will be used during
construction to impede transport of silt and debris to the stream.

4.1.4 Flora and Fauna

A botanical survey of the proposed reservoir site was conducted by the Botanical
Consultants, details of which are presented in Appendix C. The site has no outstanding
vegetative features and no proposed or listed, threatened or endangered species were
found during the field survey. The most predominant vegetation at the site consists
mostly of weedy plants that can be found on the leeward side of most Hawaiian islands.
Destruction of this vegetation will not seriously impact on the vegetation in the area.
The survey report further concludes that the proposed reservoir site is free of any
significant and/or endangered species as set forth in the Endangered Species Act of
1973, and none were found during the survey.
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The tracks of a single, small pig were identified at the site, although no pig was seen by
the surveyor. Very few birds were seen as well, since (1) the recent plowing had
destroyed any mature, seed bearing weed crops upon which many of the seed eating
birds depend, and (2) open water sources no longer exist at the site. The most
abundant bird found was the Zebra Dove (Geopelia striata). A single pair of House
Sparrows or Feathered Mice (Passer domesticus) were seen as well as a single Lesser
Golden Plover (Pluvialis dominica).

The report concludes that development of the site will not bring significant, if any:
adverse impacts on the State's flora or fauna.

4.1.5 Historical /Archeological Features

Regarding the presence of archaeological and/or cultural resources at the propesed
reservoir site, the State of Hawaii Department of Land and Natural Resources, Historic
Preservation Division (DLNR-HPD) reported that no known historic sites are in the area,
nor is it likely that any will be encountered during construction. Furthermore, native
Hawaiian cultural practices and gathering rights will not be affected in the area. Itis
noted that the sugar cane industry had cultivated the land to depths greater than historic
sites are commonly found. A copy of the letter from DLNR-HPD is in Appendix P-

4.1.6 Noise

Construction activity will unavoidably increase the ambient noise levels. Construction
equipment such as trenchers, backhoes, dump trucks and trailers will be the dominant
noise producers during the construction period. impact tools such as hammers may
also be a major source of noise. Noise levels will comply with the State Department of
Health noise control requirements or a variance will be sought. Contractors will
implement mitigative measures through the use of proper muffling devices and vigilant
machinery maintenance in order to minimize noise impacts from the project activities.

4.1.7 Air Pollution

Ambient air quality is expected to be affected due to the dust generated by short-term
construction related activities. Grading activities will generate air-borne particulates.
Construction activities will be required to comply with the provisions of Hawaii
Administrative Rules, Chapter 11-60.1, “Air Pollution Control,” regarding fugitive dust.
The contractor will be responsible for utilizing dust control measures such as regular
watering and sprinkling to minimize wind-blown particulates. Ambient air quality may
also be adversely affected by emissions from construction equipment and other motor
vehicles. The contractor will be required to minimize emissions through proper vehicle
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maintenance. Once the project is completed, no adverse impact on local and regional
ambient air quality conditions is anticipated.

4.1.8 Public Health and Safety

The contractor shali take appropriate measures to ensure public health and safety
during construction. All construction activities shall conform to city, state and federal
standards for safety. As indicated earlier in this Section, Best Management Practices
shall be used to mitigate the tracking of mud/dirt onto City streets and roads to the
reservoir site will be graveled by the Contractor to ensure that all vehicles leaving the
site will be free of mud. Access for fire apparatus will need to be maintained throughout
the construction site for the duration of the construction activity. Additionally, portabie
toilets and potable water tanks shall be maintained at the site for the use of all
personnel.

impacts on the Community Setting

4.2.1 Local Economy

The construction of the proposed reservoir will provide short term additional
opportunities for local construction workers. It will also benefit the local material
suppliers, in both retail and service sectors.

There will, however, be a long term affect on the agricultural industry. The site is
located within the central portion of the Ewa Plain, which has been cultivated by Oahu
Sugar Co., Ltd. for the better part of the 20% century. Because of the relatively high
sugar cane Yields and low farming costs, the central portion of the Ewa Plain was

 referred to as the “golden triangle.” The Oahu Sugar Co., Ltd. did, however, cease

operations in 1995, freeing up 10,500 acres on Oahu for other land uses.

There are four classification systems commonly used in Hawaii for the rating of land and
soils. The proposed site gets exceptional ratings in each of the classification systems,
described as follows;

(1) Land Capability Grouping, by the USDA's Natural Resources Conservation Service
(NRCS), classifies the soil at the Proposed site as Level I. This rating refers to the
highest ratings for soil for agricultural use.

(2) Agricultural Lands of Importance to the State of Hawaii (ALISH), by the SCS,
University of Hawaii College of Tropical Agriculture and Human Resources (UH-
CTAHRY), and State of Hawaii Department of Agriculture, classifies the iand as “Prime
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Agricuitural Land,” defined as land best suited for the production of food, feed, forage,
and fiber crops. Prime agricultural land produces the highest yields with the lowest
inputs of energy or money and with the least damage to the environment.

(8) Overall Productivity Rating by UH Land Study Bureau classifies the land with a
rating of A (ratings range from A to E). the highest rating for overail crop production.

(4} Proposed Land Evaluation and Site Assessment (LESA) System, by State of Hawaii
Land Evaluation and Site Assessment Commission, assigns the land a rating of 95 out
of a total possible 100 points. All lands with a rating of 66 or above are termed
“important agricultural lands”.

Current zoning for the site is still AG-1 (Restricted Agricultural District). Although it is
not necessary to change the zoning in order to construct the proposed reservoir, the
proposed site will no longer be available for agricultural purposes. This loss will be
permanent. However, the proposed reservoir will not have any significant impact on
existing agricultural operations in the immediate vicinity of the site,

A 1995 study evaluating impacts of a residentiai development encompassing 793 acres
in the central Ewa plain, including the proposed reservoir site, on the growth of
diversified agriculture concludes that ample land is available elsewhere on Oahu to
easily accommodate the projected growth of diversified agricuiture. In other words,
such developments would have little or no impact on the agricultural activities since it is
the size of the market and not the availability of land which defines the limits to the
growth of diversified agricuiture. Construction of the proposed reservoir will therefore
not have any adverse affects on the agricultural industry in the area.

4.2.2 Other Community Services

The additional requirements for community services generated from the construction are
expected to be minimal since relatively few workers are needed. Therefore, there are
no project associated impacts on community service needs such as: police and fire
protection, medical facilities, recreational facilities, schools and refuse collection and

disposal.
4.2.3 Local Traffic

The site is currently accessed by a dirt road which branches off from the main black-top
road which runs parallel to the H-1 Freeway and serves as the access road to the
existing Honouliuli 228' Reservoir (both the dirt road and the black top road are privately
owned and will be maintained for continual use by the farmers leasing the affected
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not follow an established easement, its adoption as the reservoir access road requires
the BWS to acquire the necessary right-of-way easement. This would require
acquisition of approximately 1,350 linear feet of 40-feet wide right-of-way in favor of the
BWS for the Proposed reservoir access. The access road shall be designed in
accordance with BWS Water System Standards based on the following criteria:

a. Twelve feet pavement width

b. Pavement grades of less than twelve percent shall be of asphaltic concrete:
pavement grades in excess of twelve percent shall be constructed of reinforced
concrete.

mitigated by limiting the hauling and transportation of construction equipment and
materials to the off-peak traffic hours of 10:30 a.m. to 3:00 p.m., as well as utilizing
flagmen (and off-duty police officers, if necessary) to ensure smooth traffic flow along
Farrington Highway. The proposed access road may affect the University of Hawai,
West Oahu Campus property if construction of the Campus begins prior to or during
construction of the proposed reservoir. The Board of Water Supply will make
arrangements with the University of Hawaii for access through a portion of the West
Oahu Campus if the Palehua Road underpass is used for access.
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4.2.4 Night and Weekend Work

In order to alleviate many of the traffic problems to the area, as well as reduce
construction time, night and weekend work may be an option. The proposed reservoir
site is in an agricultural area. The nearest residential area is along Kunia Road about
6000 feet to the east of the construction site. Noise from night and weekend work will
not disrupt these residential areas. The negative impact that night and weekend work
entails is an approximate increase in construction cost of 25 percent due to additional
overtime pay,

4.3  Impacts on the Infrastructure

With proper planning and design, construction of the proposed water reservoir will not
adversely affect the existing water and/or electrical systems. Presently, an existing 42"
influent water line traverses the proposed site on its way to the existing Honouliuli 228'
Reservoir. The water line enters the site from the existing Honouliuli 440’ Reservoir to
the north and exits along the site’s western boundary. Because of the location of the
proposed reservoir pad, approximately 780 linear feet of the water line will be rerouted
along the north and west boundaries of the proposed reservoir site. This will prevent the
existing C.C. pipe from running under the reservoir structure and allow access for any
maintenance needs.

Similarly, an existing overhead HECO line currently traverses the proposed site along
the existing east to west cane haul road. During grading operations, the existing power
poles and power line will need to be temporarily relocated to the edge of the site. When
final grades are established, the power poles and power line can be restored to their
original alignment. The restored HECO lines will have enough vertical clearance to pass
over the new reservoir structure. The cost of maintaining service to the existing 46 kv
electrical line is incidental to the cost of the project. There are no existing telephone,
sewer or drainage systems to be affected in the project area.
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5.1

Marc M. Siah & Associates, Ing. 5-1

SECTION 5

ENVIRONMENTAL CONSEQUENCES AFTER PROJECT COMPLETION

Impacts on The Physical Environment
5.1.1 Water System improvement

When completed, the proposed reservoir will increase the storage capacity of the Ewa-
Waipahu 228' Water System to meet existing and projected requirements and will
enhance the Honolulu Board of Water Supply’s capability to provide potable water
service to the Ewa area.

5.1.2 Forested Water Shed Protection and Water Resources

Forested watersheds retain rainfall runoff to allow deep percolation into the underlying
aquifer. Located north of the proposed reservoir is the Honouliuli Preserve, a forested
area in the southern Waianae mountains that is managed by the Nature Conservancy of
Hawaii for biodiversity protection. This forested area is underlain by high-level dike

water.

The proposed reservoir will be served by basal sources in Waipahu and Honouliuli (as
shown in figure 3-10) and not dike sources (the Board of Water Supply has no dike
sources in the upper Honouliuli area). Based on past experience, withdrawing water
frcm basal sources does not impact the forested watersheds in the mountains. While
there is connectivity between the high-level dike water and the basal aquifer (water
normally spills over from the high-level dike sources to the basal aquifer), especially in
the case of the Waianae aquifer {the basal wells in Honouliuli draw their water from this
aquifer), hydraulic barriers preclude the possibility of basal sources appreciably
impacting the dike sources.

In the case of Ewa Shaft, which may also serve the proposed reservoir, this source
draws water from the Koolau aquifer. The Koolau aquifer, although it overlays the
Waianae aquifer, is hydraulically separated (i.e. water cannot pass from the Koolau
aquifer to the Waianae aquifer) by alluvial sediment. The hydraulic separation is further
supported by the difference in head levels and water chemistry between the two

aquifers.
5.1.3 Flora and Fauna

A botanica! survey of the area under investigation was conducted by the Botanical
Consultants, details of which are presented in Appendix C. The report concludes that
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development of the site will not bring significant, if any, adverse impacts to the State’s
flora or fauna. At the present time, except for the northeastern quadrant of the
proposed site which is used to grow watermelon, the site is fallow land. The majority of
the existing site is overgrown with weedy grass. The site has no outstanding vegetative
features and no proposed or listed, threatened or endangered species. Historically, the
proposed site had been used for growing sugar cane up through the early nineteen
eighties. Furthermore, the day to day operation of the reservoir is not anticipated to
adversely affect the local flora or fauna either. Itis anticipated that species of flora and
fauna that presently inhabit the area will return after construction. The trees that wili be
planted for screening and landscaping may provide additional habitat for birds and other
fauna. Itis not anticipated that new species of flora and fauna will migrate to the area.
The design consultant will consult with the Nature Conservancy of Hawaii on the use of
native plants to revegetate the area near the proposed reservoir.

5.1.4 Grading

The final grade of the project site after the completion of construction will be 10 to 50
feet below existing grades. This will allow the reservoir to be placed in a depression and
therefore less imposing on the surroundings. The finished cut slope on the mauka and
eastern sides of the site will be interrupted by ten-foot wide benches to allow slope
stability. The proposed grading plan is prepared based on conservative cut slopes of
2:1. The final design grading for the site will be based on soil data and
recommendations for grading and maximum slopes. For further soil stability at the site,
the southern boundary of the site which borders Honouliuli Guich will be partially
retained by approximately 114 linear feet of retaining wall with a maximum height of less

than five feet,

5.1.5 Drainage

Adequate drainage features are provided to facilitate disposal of both on-site and off-site
storm runoff as well as overflow and washout from normal reservoir operations.
Honouliuli Gulch is the closest natural drainage pathway to the proposed reservoir site.
Honouliuli Gulch will be used for disposal of on-site and/or off site runoff water. On-site
runoff is to be collected and conveyed to the gulch via a 36-inch drain line which is laid
along a 20-foot wide drainage easement discharging into the Honouliuli Gulch along the
southern border of the proposed site. The proposed grading plan for the site as
depicted in Figure 4-1, shows that an interceptor swale along the northern boundary of
the site collects all off-site runoff and diverts it as sheet flow to surrounding areas. The
on-site storm run-off is directed to the drain inlets located on the corners of the site by
means of perimeter swales and drain pipes. The flow is then piped to the drain inlet
located at the southeast corner of the site where it is directed to and discharged into
Honouliuli Gulch. The reservoir blow-off and overflow are also conveyed to the gulch by
the same pipe and drain inlet system. This discharge will be in accordance with the
requirements of the State Department of Health’'s NPDES permit program.
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Approximately 2,040 linear feat of 10 foot wide earth swale, and 1,350 linear feet of 36-
inch drain pipe laid around the perimeter of the site and between the drain inlets wili be
employed to convey the storm water to Honouliuli Guich.

The estimated run-off generated on-site after construction is only 41 cfs. This quantity of
water is insignificant when compared to the 100-year flood flows in Honouliuli Guich
estimated at 7,000 cfs. The approximate length of the necessary flow easement for
discharge of storm run-off and reservoir blow offfover flow waters js estimated at 80 feet
as shown in the grading plan. The exact length of this easement shall be determined
during the design process.

5.1.6 Visual Resources and Other Physical Environment

The finished floor elevation of the proposed reservoir will be slightly below grade and the
reservoir structure will rise up to 20 feet above this finished floor elevation, However,
any affect on the visual resources in and around the proposed reservoir will be minimal
because of the existing ground topography and various mitigation measures.

The visual impact from Farrington Highway will ne minimized by the difference in
elevation between the roadway (approximately 170 to 180 feet) and the top of the
reservoir (228 feet), as well as by the existing topography and vegetation in the area.
Ground topography and existing vegetation will also help to minimize the visual impact
of the proposed reservoir from the H-1 Freeway (Figures 5-1 through 5-3 show
renderings of the existing and proposed reservoir site as viewed from the H-1 Freeway).
Any remaining visual impacts will be minimized by plantings, which will screen the
reservoir from view. A series of trees such as Geranium-leafed Aralia or Wiliwili (both of
which can grow up to a 20-foot height) may be planted on the side of the reservoir
facing the H-1 Freeway. Alternatively, any of the columnar coral tree family trees such
as Erythrina Variegata, which grows to considerable heights, may be used to
accomplish this screening. The design consultant will consider the use of native plants
and consult with the Nature Conservancy of Hawaii for input on visual screening of the
reservoir. Further mitigation to impacts on visual resources includes grassing all areas
cut away in order to accommodate construction. Forming berms around the reservoir in
order to mitigate visual impacts will not be done.

The proposed project is not expected to have any adverse historicallarchaeological
impacts as stated in Appendix D. Furthermore, the improvement will not have a
significant impact on the physical environment during and after the construction of the
project. No berming will be used around the reservoir.

After project completion, the reservoir will need to be periodically discharged. The
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Figure 5-1(a) Existing Honouliuli Reservoir as viewed from H-1 Freeway and
1,875 feet away (West Bound)

Existing Reservoir
(Parially hidden by hill)
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Figure 5-1(b) Proposed Honouliuli Reservoir as viewed from H-1 Freeway and

1,875 feet away (West Bound)

Proposed Reservoir
(Hidden by hill)

Existing Reservoir
(Partially hidden by hill)
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Figure 5-2(a) Existing Honouliuli Reservoir as viewed from H-1 Freeway and
3,150 feet away (East Bound)

Existing Reservoir
(Partially hidden by hill)
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Figure 5-2(b) Proposed Honouliuli Reservoir as viewed from H-1 Freeway and
3,150 feet away (East Bound)

Proposed Reservoir
(Hidden by hill)

Existing Reservoir
(Patially hidden by hill)
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Figure 5-3(a) Existing Honouliuli Reservoir as viewed from 15 feet above
H-1 Freeway and 3,150 feet away (East Bound)

Existing Reservoir
(Partially hidden by hill)
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Figure 5-3(b) Proposed Honouliuli Reservoir as viewed from 15 feet above

H-1 Freeway and 3,150 feet away (East Bound)
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ENVIRONMENTAL CONSEQUENCES AFTER PROJECT COMPLETION
SECTION FIVE

Honouliuli Guich, albeit a perennial drainage waterway, passes south of the site. The
reservoir discharge, measured by overflow and blowoff rate, although very infrequent,
amounts to discharge of the entire reservoir storage volume over 12 hours. For a six
million gallon reservoir this rate is estimated at 1,039 cfs. The volume of run-off from
the site, however, is very insignificant in comparison to potential fload flow in Honouliuli
Gulch, At any rate, in neither situation will the quality of surface waters in the area be
adversely impacted by occasional reservoir discharges or on-site storm run-off.

Noise and air pollution impacts associated with the project will be eliminated after the
completion of the project.

5.2 Impacts on Community Setting

No long term impacts on the community setting are foreseen. The main benefit of the project is
to provide adequate and reliable water storage for the Ewa area.

5.3 Impacts on Infrastructure

The proposed construction has no short-term or long term adverse impacts on the infrastructure
in the area.
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SECTION 6
IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF

RESOURCES AND UNRESOLVED ISSUES

The proposed reservoir construction project involves irreversible and irretrievable uses of
energy, labor, materials, and capital funds by the City and County of Honolulu Board of Water
Supply. Construction of the 6 MG reservoir will increase the storage capacity of the existing
water supply to the residents of the Ewa Plains at both present and anticipated future

population levels.

There are no unresolved issues for the proposed water reservoir project at the present time.
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SECTION 7

LIST OF NECESSARY PERMITS AND APPROVALS

Permits required in order to install the water system improvements are listed as follows:

Permit Approving Agencies Approximate Processing Time
NPDES: Department of Health 60 - 90 days
Hydrotesting State of Hawaii

Permit Clean Water Branch

NPDES: Department of Health 60 - 90 days

Storm Water Runoff State of Hawaii

Permit Clean Water Branch

Building Permit Department of Planning 30 - 45 days

and Permitting
City and County of Honolulu

Grading Permit Department of Planning 15 - 30 days
and Permitting
City and County of Honolulu

Note: The NPDES Storm Water Runoff Permit is the same as the general permit for
construction activity in areas greater than 5 acres,
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SECTION 8

ALTERNATIVES TO THE PROPOSED ACTION

The alternatives for the proposed project are “No action”, “Delayed action” and “Alternative
Sites”. They are described as follows:

8.1 No Action

The "No Action” alternative means that no water reservoir will be constructed and as the
population in the area increases, the water supply will become inadequate and unreliable for
both residential consumption and fire protection. This alternative is unacceptable to the
community, since water supply issues will remain unresolved.

8.2 Delayed Action

The “Delayed Action” alternative means that the water reservoir construction takes place at
some time in the future. This alternative wil! postpone the resolution of water storage concerns
in the area, causing continued potential water supply shortages due to inadequate supply.
Furthermore, the delay of the water reservoir construction will also result in higher construction

costs in the future due to inflation.
8.3 Alternative Sites

The “Alternative Sites” alternative means that the water reservoir will be constructed at a site
other than the proposed site. ina feasibility study prepared by Marc M. Siah & Associates, Inc.
for the Honolulu Board of Water Supply entitled “Site Feasibility Study for Honouliuli 228'
Reservoir No. 3 - Final Submittal” (Reference No. 8), alternative sites were evaluated for
optimum feasibility. The purpose of the study was to find the most feasible site for the new
reservoir by assessing each alternative site on various criteria.

8.3.1 Alternative Site Identification
Initially, alternative sites were identified based on the following minimum conditions:

1. The proposed site has sufficient elevation to allow integration of the
proposed reservoir into the 228' Water System.
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2. The proposed site has adequate area sufficient for construction of
multiple reservoirs in any combination of 4, 5, and 6 Million Gallons of
storage capacity as well as for construction of screening berms.

3. Access to the proposed reservoir site is available for operational
personnel and equipment.

4. The geological substrata at the proposed site is adequate to support the
loads imposed by the reservoir,

5. Storm runoff from the proposed site can be readily discharged
downstream without adverse impacts on adjacent property and/or th®
environment,

Other than the proposed reservoir site, four aiternative sites were evaluated. Figur® 8-1
shows the locations of the alternative sites, designated as sites A through D.

Alternative Site A is located mauka of the H-1 Freeway in formerly agricultural land$ and
west of the existing Honouliuli 228' reservoir. The site is a portion of a parcel of land
identified by TMK 9-2-02-1. Alternative Site A is approximately 10.9 acres bounded on
the south by an existing unimproved “black top” road which parallels the H-1 Freew2y.
The eastern boundary of the site is approximately 2,000 feet west of the existing
Honouliuli reservoir facing fallow lands. In the north, the site borders vast expanse of
former agricuitural lands which are sparsely used by independent farmers. In the west,
Kaloi Gulch passes approximately 200 feet of the site. The dimensions of the proposed
reservoir site which can house up to three reservoirs with the total storage capacity of
fifteen million gallons, including appurtenant and ancillary facilities, are approximately
1,053 by 468 feet.

The Honouliuli 228' Reservoir site was originally designed and graded to house two 5
MG reservoirs. Alternative Site B refers to the western half of this site. The existing
reservoir was built in 1988, while the other half has been vacant since then. The total
land area of the reservoir facility is 7.31 acres, the unused area is slightly greater than 3
acres. This site is in the area identified by TMK 9-2-02-2. An overhead 44-KV power
line runs along the mauka boundary of this site. Roadway easement “2367" enveloPS
the western and northern sides of the reservoir facility.

Similar to alternative Sites A and B, Site C is also located mauka of the H-1 FreewaY
and on the northern bank of the Honouliuli gulch as it meanders pass the existing
Honouliuli reservoir site. The proposed site, which can house three reservoirs with total
storage capacity of fifteen million gallons is approximately 1,716 feet northeast of the
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Figure 8-1 Locations of Alternative Reservoir Sites

PROJECT SITE

EXISTING
HONOULIUU
RESERVOIR

ALTERNATIVE: 4
SHE B

ALTERNATIVE G
SITE A

// i s )
y/ i
s
NATIVE
D

4
ALTER
SITE

\9—1—18-—4

' ' = Marc M. Siah & Associates, Inc.

ALTERNATIVE
SITE C

Consulting Civil , Stroctural , Eavirynmental & Ocean Engincers
810 Richards Street, Suite 888, Honotulu, Hawaii 96813

EWA SHAFT

g9-1-18-1

FOR PROJECT
LOCATION SEE
LOCATION MAP




ALTERNATIVES TO THE PROPOSED ACTION

Marc M. Siah & Assoclates, Inc. 8-4
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existing Honouliuli reservoir site. The parcel encompasses an 11.7-acre portion of the
parcel with TMK 8-2-01-1. The site faces open agricultural land on the North.
Honouliuli Gulch passes on the West and South sides of the site as it meanders its way
to the H-1 Freeway crossing and ultimately the ocean. Alternative Site D is an 8.9-acre
portion of lot identified by TMK 9-1-18-1 located makai of the H-1 Freeway. The
property is relatively flat and currently used by independent farmers for growing
vegetables and diversified agriculture. The parcel is currently zoned as Restricted
Agricultural District, AG-1. The average grade of the site is a littie less than 3 percent,
and elevations range from 203 feet to 220 feet above Mean Sea Level.

8.3.2 Alternative Sites Summary

Based on an evaluation of the proposed site and alternative sites A through D, the
“Alterative Sites” alternative would use a site for the 6 MG reservoir that would be less
feasible than the proposed site In many ways. In general, an aiternative location would
lead to higher construction costs, higher maintenance requirements and more disruptive
grading and drainage impacts to the area. The complete study of alternative sites can
be found in the “Site Feasibility Study for Honouliuli 228' Reservoir No. 3 - Prefinal
Submittal” (Reference No. 9), dated July 1999.
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SECTION 9

FINDINGS AND NOTICE OF ANTICIPATED DETERMINATION

9.1 Significance Criteria

The proposed water reservoir construction project described in this environmental assessment
involves the construction of a 6 million gallon (6 MG) reservoir in the Honouiliuli area of the Ewa
Plains. The reservoir will be located on a 14.3 acre portion of a lot identified by TMK: 9-2-01-1,
mauka of the H-1 Freeway and owned by the Estate of James Campbell. The construction of
this 6 MG reservoir will increase water storage capacity of the Ewa-Waipahu 228' Water
System and will enhance the Honolulu Board of Water Supply’s capability to provide potable
water service and adequate fire protection to the Ewa area.

The proposed reservoir construction project would not have a significant impact on the
environment. Therefore, an Environmental Impact Statement is not required for the project.
Based on the “Significant Criteria" listed in Section 12 of the Hawaii Administrative Rules Title
11, Chapter 200, an applicant or agency must determine whether an action may have a
significant impact on the environment, including all phases of the project, its expected
consequences both primary and secondary, its cumulative impact with other projects, and its
short and long term impacts. In making the determination, the “Significant Criteria” Rules are
established as the basis for identifying whether the proposed project has significant
environmental impacts. Based on the analysis, the following conclusions are reached:

1. The reservoir construction would not result in irrevocable commitment to loss or
destruction of any natural or cultural resources. The proposed improvement would be on
a site that has been determined to have no outstanding vegetative features and no
proposed or listed, threatened or endangered species (see Appendix C). Furthermore,
the State of Hawaii Department of Land and Natural Resources, Historic Preservation
Division reported that no known historic sites are in the area of the proposed reservoir
site, nor is it likely that any will be found (see Appendix D).

2. The proposed project would not curtail the range of beneficial uses of the environment.
The proposed site will no longer be available for agricultural purposes. This loss will be
permanent. However, ample land is available elsewhere on Qahu to easily
accommodate any projected growth of diversified agriculture. In other words, this project
will have little or no impact on agriculturai activities since it is the size of the market and
not the availability of land which defines the limits to the growth of diversified agriculture.

3. The proposed project does not conflict with the state's long term environmental policies
or goals and guidelines. These policies, as set forth in Chapter 344, Hawaii Revised
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Statutes, espouse conservation of natural resources and enhancement of the quality of
life. The proposed project would not significantly impact natural resources due to the
relatively small amount of land being used. Additionally, by improving water storage
capacity, and therefore water service, it would promote general welfare, improve
refiability and availability of water in the area and would enhance the Honolulu Board of
Water Supply’s capability to provide potable water service to the Ewa area.

4, The economic or social welfare of the community or state would not be affected. The
proposed reservoir construction project would have a long term affect on the social
welfare of the community and state in a positive way. Construction of the proposed
reservoir would resuit in temporary economic benefits to the construction industry and
indirectly to other economic sectors as well. It would also provide a valuable resource
for future economic and social use. Short term negative impacts would occur during
construction to include an increase in traffic and noise to the area.

5. The proposed project would not substantially affect public health. The project would
improve reliability of the existing water system and would ensure an adequate supply of
water for public consumption and fire protection.

6. No substantial secondary impacts, such as population changs, or effects, on public
facilities are anticipated. The proposed improvements are necessary to establish a
reliable water supply system for the community. Due to its nature, it would not cause
relocation and/or any changes in the population of the area. However, the proposed
reservoir construction would aid in accommodating the inevitable population increases in

the Ewa area.

7. No substantial degradation of environmental qualily is anticipated. The project area is
unremarkable in terms of environmental resources and standard mitigation measures
would suffice to protect the ambient environmental quality. The project is not expected
to result in concentrations of air or water pollutants exceeding state or federal standards

at any time.

8. The proposed action does not involve a commitment to larger actions, nor would its
cumulative impacts result in considerable effects on the environment. The proposed
improvement is supplemental to the existing public water supply system and in no way
implies a commitment for further upgrades or additions to the system. The project
would help to provide a reliable, safe and efficient water supply system for the

community.

9. No rare, threatened or endangered species or their habitats would be affected. No
known endangered, threatened or candidate floral species would be affected by the
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project. A botanical survey of the area under investigation was conducted by the
Botanical Consuitants, details of which are presented in Appendix C. The site has no
outstanding vegetative features and no proposed or listed, threatened or endangered
species were found during the field survey. The survey report further concludes that the

- proposed reservoir site is free of any significant and/or endangered species as set forth
in the Endangered Species Act of 1973, and none were found during the survey.

10.  Air quality, water quality or ambient noise levels would not be detrimentally affected.
There are no significant air or water quality impacts anticipated for this project. Short
term impacts from construction activity include increased noise levels, dust and exhaust
from construction machinery. Implementation of proper mitigative measures such as silt
fencing and mufflers for heavy machinery would ensure all compliance requirements.

1. The project would not affect environmentally sensitive areas, such as flood plains,
tsunami inundation zones, erosion-prone areas, geologically hazardous lands, fresh
waters or coastal waters. No environmentally sensitive areas would be affected by the
project. The proposed project is well inland of the coast and outside of tsunami
inundation zones, flood plains, and geologically hazardous lands. Seismic risks are also
minimal. Furthermore, any discharge or drainage into Honouliuli Stream will comply with
National Pollutant Discharge Elimination System (NPDES) permitting regulations.

12.  The proposed project would not substantially affect scenic vistas and view planes
identified in county or state plans or studies. There will be a minimal affect on the visual
characteristics in the vicinity of the project site. In order to mitigate this impact on the

o visual resources of the area, a series of trees such as Geranium-leafed Aralia or Wiliwili

(both of which can grow up to a 20-foot height) will be planted on the side of the

reservoir facing the H-1 Freeway. These trees will screen the reservoir from view.

Alternatively, any of the columnar coral tree family trees such as Erythrina Variegata,

- which grows to considerable heights, can be used to accomplish this screening. Further

mitigation to impacts on visual resources includes grassing all areas cut away in order to

accommodate construction.

13. The proposed project would not require substantial energy consumption. Construction
of the reservoir would not require substantial energy consumption. Most of the work
would be done manually or with machines. Electrical energy would be used minimally
during construction and following construction the operation of reservoirs generally do
not require constant use of energy.
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FINDINGS AND NOTICE OF ANTICIPATED DETERMINATION
SECTION NINE

9.2 Notice of Anticipated Determination

On the basis of the forgoing information, it is anticipated that the proposed water reservoir
construction would not have significant impacts on the environment. As such, a notice of
anticipated determination of Findings of No Significant Impacts for the proposed improvement is

appropriate.
9.3 Reasons Supporting The Anticipated Determination

The nature and scale of the proposed improvement is such that no significant environmental
impacts are anticipated. Potential impacts, if any, can be mitigated or minimized through
sensitive site planning and engineering design, implementation of careful construction methods
and compliance with all governmental requirements including those of the State Department of
Health, the City and County of Honolulu's Department of Design and Construction and the City
and County of Honolulu's Department of Planning and Permitting.

Marc M. Siah & Associates, Inc. 9-4 1130-00/Final Environmental Assessment
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10.1

10.2

SECTION 10

AGENCIES AND BOARDS CONSULTED

Federal

U.S. Fish and Wildlife Service

United States Department of the Interior
Pacific Islands Ecoregion

P.O. Box 50088

Honolulu, HI 86850

National Resources Conservation Service
Department of Agriculture

P.O. Box 50004

300 Ala Moana Bivd.

Honolulu, Hi 96850

State

State of Hawaii

Department of Land and Natural Resources
Division of Forestry and Wildlife

P.O. Box 621

Honolulu, Hawaii 96809

State Historic Preservation Division
Department of Land and Natural Resources
33 South King Street, 6™ floor

Honolulu, Hawaii 96813

Hawaii State Department of Health - Clean Water Branch
NPDES Permitting, Room 301

919 Ala Moana Boulevard

Honolulu, Hawaii 96814

University of Hawaii - Manoa Campus
Environmental Center

2550 Campus Road, Crawford 317
Honoluly, HI 96822

Marc M. Siah & Assoclates, Inc. 10-1

1130-00/Final Environmental Assessment
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AGENCIES AND BOARDS CONSULTED

10.3

10.4

Marc M. Slah & Assoclates, inc.

Senator Brian Kanno, District 20
State Capitol

Room 202

415 South Beretania Street
Honolulu, Hawaii 96813

Representative Mark Moses, District 42
State Capitol

Room 310

415 South Beretania Street

Honolulu, Hawaii 86813

City and County

Department of Planning and Permitting
Zoning Division, Land Use

City and County of Honolulu

Attn: Randalt Fujiki, AlA

650 South King Street

Honolulu, Hawaii 96813

Board of Water Supply

City and County of Honolulu
630 South Beretania Street
Honolulu, Hawaii 96843

Councilmember John DeSoto
City Hall

Room 202

530 South King Street
Honolulu, Hawaii 96813

SECTION TEN

Makakilo/KapoleifHonokahale Neighborhood Board

c/o Neighborhood Commission
City Hall, Room 400
Honolulu, Hawaii 86813

Other Agencies
GTE Hawaiian Tel

P.O. Box 2200
Honolulu, Hawaii 96841

10-2
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NCIES AND BOARDS CONSULTED

o kA P —

Marc M. Siah & Associates, Inc.

The Gas Company
515 Kamakee Street
Honolulu, Hawaii 96814

Hawaiian Electric Company, Inc.
P.O. Box 2750
Honolulu, Hawaii 96840

Hawaii's 1000 Friends
Phone No.: (808) 262-0682

Historic Hawaii Foundation
860 Iwilei Road, Suite 690
Honolulu, Hawaii 86817

The Nature Conservancy
1416 Smith Street, Suite 201
Honolulu, Hawaii 96817

Oceanic Cable
200 Akamainui Street
Honoluiu, Hawaii 96789

The Qutdoor Circle
1314 South King Street, Suite 306
Honolulu, Hawaii 96814

The Sierra Club

Hawaii Chapter

P.O. Box 2577
Honolulu, Hawaii 96803

10-3
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SECTION 11
RESPONSES AND COMMENTS TO
DRAFT ENVIRONMENTAL ASSESSMENT

. Marc M. Siah & Associates, Inc.

Consulting Chdl « Structural = Environmental & Ocean Engineers
810 Richards Street, Suite 888, Honolulu, Hawaii 96813
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FEASIBILITY LEVEL
GEOTECHNICAL EXPLORATION REPORT
AONOULIULI 228-FEET RESERVOIR
EWA, OAHU, HAWAQD

March 17, 1999 PSC Job No. 99603.10

INTRODUCTION

This report presents the result of our |im.ite_d geotechnical engineering exploration in support of the
feasibility study for the proposed Honouliuli 228-feet reservoir to be located in Ewa, Oahu, Hawaii,

Our work was performed in accordance With the scope of work as outlined in our fee proposal dated
October 19, 1997. The scope of this investigation included the following:

1. Scheduling the soil exploration

2, Coordinating the drilling operations with the drilling contractor:

3. Drilling one boring to approximately 50 feet deep;

4. Providing a field engineer to monitor the drilling and sampling operations and to prepare log
of the boring;

5. Reviewing available soils information of nearby sites;

6. Performing appropriate laboratory tests on selected soil samples to determine the relevant

engineering characteristics of th¢ Soils encountered;
7. Analyzing the field and laboratory data and performing engineering analyses; and

8. Submitting a- written report suymmarizing our feasibility level findings, conclusions and
preliminary recommendations for the design and construction of the reservoir foundations

and pavement sections, where appropriate.

The purpose of this exploration was to ¢valuate surface and subsurface soil/rock conditions at the
site of the proposed faci]i[y to provide prglim.inary geotechnical infonnation as parnt of the feasiblhty
study for the construction of the reservoir. The recommendations and geotechnical design
parameters for foundations and pavements provided in this report are based on the data and

information obtained from our field exploration.

|
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Our findings indicate that the proposed facility is feasible from a geotechnical engineering standpoint
provided that the recommendations in this report are incorporated into the project plans and

specifications.

PROJECT CONSIDERATIONS

The project site is located within a 530-acre parcel on the south side of H-1 Freeway in Ewa, Oahu,
Hawaii. The location of the project site is shown on the Location Map on Plate No. 1.

The site is former sugar cane field that is currently being cultivated for various crops. From the
information provided to this office, we understand that a feasibility study of the site is being done, and
preliminary geotechnical information will be needed for the planning and siting of the proposed 6 MG
reservoir for the Board of Water Supply.

The proposed reservoir will have a spillway elevation at 228 feet, a diameter of 100 feet and a height
of approximately 20 feet.

FIELD EXPLORATION

DRILLING AND SOLL SAMPLING

Subsurface conditions at the project site were explored by drilling one boring to a depth of 50 feet.
The approximate location of the boring is shown on Plate No. 2. The boring was advanced using a
Mobile B-59 drill rig equipped with 6-inch hollow-stem augers and air-rotary drilling equipment.
Samples were obtained at selected depths using a 2.4-inch 1.D. by 3.0-inch O.D. split-barrel sampler
and a 1.0-inch by 2.0-inch Standard Penetration Test (SPT) sampler driven with a 140-pound hammer
falling 30 inches. Rock cores of 2%-inch diameter were obtained using an HQ-size core barrel.

During the drilling operations, our field engineer maintained a log of the soils encountered, obtained
samples of the soils at selected depths, classified the soils by visual/manual methods and recorded the
number of blows required to drive the sampler for each 6 inches of an 18-inch drive. The number of
blows required to drive the sampler for the last 12-inches are presented on the boring logs. Sampling
efforts were terminated when practical refusal was encountered.
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A log of the boring is shown on Plate Nos. 3 and 4. Soils are classified in accordance with the
Unified Soil Classification System as shown on Plate No. 5.

SUBSURFACE CONDITIONS

Our boring indicates that the subsurface soils within the proposed reservoir site consists of very stiff
lean clay underlain by tuff rock {cemented volcanic ash). Numerous boulders and cobbles were
encountered in the clay soil from about 7 feet to about 24 feet. Tuff exists below the ciay soils to the
depth explored at 50 feet. The tuff has a low to moderate hardness to about 35 feet. Below 35 feer,

the wff becomes friable and intensely fractured.

We recently performed an evaluation of the Ewa Shaft, which is located near the vicinity of the
proposed reservoir site. The top of the Ewa Shaft is at about elevation 143, about 65 feet lower than
the reservoir site level, Qur review of the geology of the Ewa Shaft revealed that bedrock at the site
consists of tholeiitic basalts and olivine basalt. Accordingly, it is possible that basalt rock may exist
at a level below the bottom of the boring drilled at the reservoir site.

LABORATORY TESTING

The field classifications of the samples were visually verified in the laboratory. These classifications
are presented on the boring logs.

MOISTURE CONTENT/DRY DENSITY

Moisture content and dry density determinations were performed on selected soil samples. The
results were used to classify and evaluate the soil properties. Results of these tests are presented on

the boring logs at the appropriate sample depths.

ATTERBERG LIMITS

The Atterberg Limits were determined on selected samples to classify the soil and to obtain an
indication of the expansion and shrinkage potential of the soil with changes in moisture content.
Results of these tests are shown on Plate No. 6.
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TRIAXIAL COMPRESSION

Triaxial compression tests were performed on undisturbed samples to estimate the compressive
strength of the in-situ soil from the depth where the sample was obtained. Results of the tests were
used as an aid in determining the allowable bearing capacity for foundation design of the proposed
structures. The resuits are shown on Plate No. 7.

COMPACTION

Compaction tests were performed in accordance with ASTM D-1557 to determine the maximum dry
density and optimum moisture content of the soils to be compacted or used as compacted fill. Test
results are presented on Plate No. 8.

CALIFORNIA BEARING RATIO

These tests were performed on soil samples obtained from the subgrade soils in planned pavement
areas. The results were used to determine the recommended pavement section for the anticipated
traffic and loading conditions. Results of the tests are shown on Plate No. 9.

CONCLUSIONS AND RECOMMENDATIONS

GENERAL

From a geotechnical engineering standpoint, the subject site is suitable for construction for the
proposed reservoir structures and pavement areas. Qur preliminary conclusions and
recommendations for the feasibility study are based upon the assumption that the soil conditions are
relatively consistent with the conditions observed and/or described in this report. Therefore, this
report does not reflect variations in the subsurface conditions in the areas that were not explored.
Should such variations be revealed during design level investigation, the preliminary recommendations
contained in this report would need to be re-evaluated by PSC Associates, Inc. (PSC). We should
be advised of any alterations of the proposed development so that we may review such changes and,
if necessary, provide additional recommendations.
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SITE GRADING

At the time of writing this report, the amount of cut and fill have not yet been determined.

Site grading operations should be observed by a representative of PSC to verify anticipated soil
conditions and to evaluate any undesirable material encountered during excavation and scarifying of

the surface soils .

SITE PREPARATION

At the on-set of earthwork, all areas within the contract grading limits should be cleared and grubbed.
All vegetation, debris and other deleterious materials should be removed and disposed of offsite. We
anticipate the near surface material at the site to contain significant amounts of organics and debris
On-site soils containing such materials are unsuitable for use as fill beneath structures, pavements or
slabs but may be suitable for use in landscape or non-structural areas.

In areas that are to receive engineered fills, the exposed subgrade should be scarified to at least 6
inches, moisture-conditioned to near optimum moisture content, and compacted to at least 90
percent relative compaction as determined by ASTM D-1557. Cut areas should be proof-rolled to
provide a firm, unyielding surface.

Soft or loose soils that do not readily compact should be removed to firm ground and replaced by an
approved engineered fill.

FILLS AND BACKFILLS

Engineered fill should be placed in lifts of not more than 8 inches in loose thickness, moisture-
conditioned, and compacted to at least 90 percent of maximum dry density as determined by ASTM
D1557.

The on-site soils may be used as fill and backfill where structural fills are not specifically required,
provided that it does not contain organics, debnis, and other deleterious materials. The on-site fill
soils should not contain particles greater than 3 inches in maximum dimension.
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Imported rnaterial, if needed, should meet the above requirements for fill material and have a plasticity
index of not more than 30 and no particles greater than 3 inches in maximum dimension. We
recommend that imported soils should be tested and approved by PSC prior to delivery to the job site.

Fill and backfill material should be placed in level lifts of not more than 8 inches in loose thickness
and moisture-conditioned to within 2 percent wet of optimum moisture content. Fine-grained soils
should be compacted to at least 90 percent relative compaction and granular soils should be
compacted to at least 95 percent relative compaction, determined in accordance with ASTM D1557,

as indicated above.

Waterlines and other utility lines should be bedded in at least 6 inches of clean granular material, such
as sand or fine gravel, that extends to at least 12 inches above the pipe or conduit. Hand- operated
mechanical compactors should be used for compaction of bedding material, including under and
around utility pipes. Thereafter, the trenches should be backfilled with approved materials. Trench
backfill should be placed in loose lifts of not more than 8 inches in loose thickness, moisture-
conditioned to about 2 percent wet of optimum moisture content, and compacted to at least 90
percent of maximum dry density. The uppermost 1 foot of trench backfill under pavements should
be compacted to at least 95 percent of the maximum dry density.

FOUNDATIONS

Footings bearing directly on the firm, proof-rolled in-situ soil or on approved engineered fill, may be
designed for an allowable bearing pressure of 2,500 pounds per square foot. The allowable beanng
pressure is for dead plus Jong-term live loads. The allowable bearing pressure may be increased to
%4 for transient loads including wind and seismic. A modulus of subgrade reaction (Kv} of 150 tons

per cubic foot (tcf) may be used for the foundation pad design.

Where concrete pads cross the cut fill daylight line, the cut portion should be undercut by 2 feet and
replaced with engineered fill, compacted in thin lifts as recommended in this report.

The perimeter foundations for the proposed reservoir should have an embedment depth of at least 24
inches below lowest adjacent grade. A cushion of at least 6 inches of crushed rock, such as No. 3B
Fine gravel should be placed between the prepared subgrade and the slab.
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Footings located adjacent to below-grade structures or utilities shall be deepened such that the
structures or utilities will be above a plane extending downward at 45 degrees from the bottom edge
of the nearest footing. This will mitigate the potential of surcharging adjacent below-grade structures
or utilities with additional structural loads and reduce the potential for foundation settlement.

Anticipated settlement of foundations is less than 1 inch. Differential settlements are anticipated to
be less than % of an inch.

The bottom of the foundation excavations should be firm and unyielding. If soft and/or loose soils
are encountered at the bottom of the foundation excavations, they should be over-excavated to
expose competent in-situ material and replaced with select granular material compacted to minimum
of 95 percent relative compaction.

LATERAL RESISTANCE

Latera] loads acting on the structure may be resisted by frictional resistance between the footing and

the bearing material and by passive earth pressure developed against the nearest vertical faces of the
embedded portion of the foundations. A coefficient of friction of 0.3 may be used for the friction
between the foundation and the bearing subgrade soils. Resistance due to passive pressure may be
calculated using an equivalent fluid pressure of 300 pounds per cubic foot. These values assume that
the concrete for the foundations is cast directly against the foundation excavations or, for formed
foundations, the space between the wall of the foundation excavation and the foundation pad is
backfilled with approved engineered fill. Lateral resistance in the upper 12 inches below the finished
grade should be neglected unless confined by pavements of slabs.

RETAINING WALLS

Unsurcharged, drained retaining walls that are free to rotate may be designed using an active lateral
earth pressure of 40 pounds per cubic foot (pcf) equivalent fluid pressure. This value assumes that
suitable on-site soils are used as backfill, that suitable drainage is incorporated, and they are
compacted in accordance with our recommendations.
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Surcharge stresses due 1o traffic, areal surcharges, line loads, and point loads within a horizontal
distance equal to the height of the wal! should be considered for design. For uniform surcharge
stresses imposed on the loaded side of the wall, a rectangular distribution with a uniform pressure
equal to 30 percent of the surcharge pressure acting on the entire height of the wall may be used in
the design when select granular material is used to backfill the soil. For backfill other than select
granular material, a rectangular distribution with a uniform pressure equal to 40 percent of the
surcharge pressure acting on the entire height of the wall should be used in the design.

Wall foundations bearing on the very stiff native soils should be designed with a maximum allowable
bearing capacity of 2,500 pounds per square foot (psf). This bearing value can be increased by ¥ for
total loads including wind or seismic. A minimum footing embedment of 24 inches below the lowest
adjacent finished grade is recommended. For sliding resistance, a friction factor of 0.30 may be used
for wall foundations bearing on the stiff on-site soils.

A passive pressure of 300 pcf equivalent fluid pressure may be used for embedded footings with a
maximum pressure of 3,000 psf. The passive resistance within the upper 12 inches below the lowest
adjacent finished grade should be neglected unless confined by pavements or slabs. When combining
passive earth pressure and friction for lateral resistance, the passive component should be reduced

by .

Retaining walls should be provided with horizontally continuous backdrains or weepholes to prevent
the building up of hydrostatic pressure. Backdrain material should consist of an 18-inch wide zone
of permeable material such as No. 3B Fine gravel (ASTM C33, No. 67), immediately adjacent to the
wall. A geotextile fabric such as Mirafi 140N or equivalent, should extend from the base of the wall
to a height of about 12 inches below the top of the wall. The remaining 12 inches of backfill should
consist of a capping of impermeable soil with a low expansion potential.

Backfill placed behind the wall should be compacted to 90 percent of maximum dry density as
determined by ASTM D1557. Over-compaction of the backfill material should be avoided so as not
to create excessive lateral pressures against the wall.

PAVEMENTS

We anticipate that a flexible pavement will be used for roadways at this facility and vehicles will
primarily consist of light trucks, passenger cars and occasional heavy trucks. On the basis of a
California Bearing Ratio (CBR) value of 4 for the on-site soils, we recommend a pavement section
in cut areas consisting of 2%; inches of asphaltic concrete underlain by 6 inches of aggregate base
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course and 14 inches of select borrow subbase. To determine the appropriate pavement sections in
filled areas, we should determine the CBR values of the fill materials prior to construction of the
pavements. The finished subgrade should be scarified, moisture-conditioned, and compacted to at
least 95 percent relative compaction to a depth of at least 6 inches. Soft or yielding areas exposed
during proof-rolling should be excavated and replaced with compacted fill as described previously

in this report.

Paved areas should be graded to drain surface water away from the site. Surface water should not
be allowed to pond anywhere on the site.

CONSULTATION, PLAN REVIEW, AND SERVICES DURING CONSTRUCTION

Prior to construction, we should be retained to review the pre-final plans and specifications to verify
for conformance with the intent of our recommendations.

Services during construction are not part of our scope of services for this project. We recommend
that we be retained to observe the site preparation and grading; check the quality of the materials that
will be used as fill and backfill; observe the placement and compaction of fills and backfills: observe
the preparation of foundation and pavement subgrades; check the compaction of the subgrade, base
course, and select borrow subbase course for pavements field density tests; and provide additional
geotechnical consultation, as appropriate,

LIMITATIONS

The preliminary analyses and recommendations submitted in this report are based in part, upon the
information obtained from the field boring. Variations of subsoil conditions may occur, and the
nature and extent of these variations may not become evident until construction is underway. If
variations then appear evident, it will be necessary to re-evaluate the recommendations provided in
this report.

The location of the field boring indicated in this report is approximate. The physical location of the
boring should be considered accurate only to the degree implied by the methods used. The
stratification lines shown on graphic representation of the boring depict the approximate boundaries
between soil types and, as such, may denote a gradual transition.
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This report has been prepared for the exclusive use of Marc M. Siah & Associates, Inc. and their
project consultants for specific application to the proposed Honouliuli 228-feet Reservoir Siting
Study project, in accordance with currently accepted geotechnical engineering principles and
practices. No other warranty is expressed or implied.

This report has been prepared solely for the purpose of assisting the architect/engineer in the
preliminary design evaluation of the proposed project. Therefore, this report may not contain
sufficient data, or the proper information, to serve as the basis for preparation of construction cost
estimates. A design level investigation should be performed prior to construction, when more specific
design information and structural loading is available.

Very truly yours,
PSC ASSOCIATES, INC.

7" LICENSED
PROFESSIONAL
Aémaoé . Romleton ENGINEER i /_// &‘

Samuel P. Rombaoa, P.E. Peter S. Chan

Reviewed by:

Project Manager President
SPR:PSC:nt
Enc.: Plate No. 1 Project Location Map

Plate No. 2 Site Plan

Plate No. 3 and 4 Log of Boring (Boring No. B-1)

Plate No. § Unified Soil Classification System

Plate No. 6 Atterberg Limits Test Data

Plate No. 7 Triaxial Strength Test Results

Plate No. 8 Compaction Test Data

Plate No. 9 California Bearing Ratio Test Data

CAWPGI\REPORTSW603.1011¢18-99.DOC




A a1 bk g, ¢ T

SEAALDAd SY ANLAVD INANNDOq

Iy

A + -
/',.
200
.

/
—
‘ ¥

REFERENCE

U.S.G.S. Topographic Map
Schofield Barracks Quadrangle

AN .t .rPemping iy e 3,
‘-/ -, - c,‘f"'\ﬂ'a. = A P
/ o\)a Vaey f Vetaar
\% ’ "o o
t NS AL T A A
L]
"
-
“ .. . A
N St TN S
j . . . C_’” _,=-—--—A v L
. 7 _n\ et -
' o ‘L“',, BM 25 B
N ’/ S YA =2
- ™
] \\ By #

Scale: 1* = 2,000°

PROJECT LOCATION MAP

PSC ASSOCIATES, INC.

SOILS, FOUNDATION. AND GEOLOGICAL ENGINEERS

Honouliuli 228-feet Reservoir Siting Study
Ewa, Oahu, Hawaii

DATE: March, 1999 PROJECT NO. 99603.10

PLATE NO. 1



Honouliuli 228' Reservoir, No. 3, Site

SeAlRIEd SV QHAdLAVD INTINNDOq

e ‘¢- - Approximate Boring Location NOT TO SCALE
— Reference: Plan provided by Marc M. Siah & Associates, Inc.
‘ I SITE PLAN
- P S C Honouliuli 228-feet Reservoir Siting Study
. ASSOCIATES, INC. Ewa, Oahu, Hawaii
SOILS, FOUNDATION, AND GEOLOGICAL ENGINEERS
DATE: March, 1999 PROJECT NO. 98603.10

PLATE NO. 2



—

BORING LOCATION: Soea Site Plan DRILLER: Valley Well Drilling
BORING ELEVATION; - LOGGED 8Y: Marlo Garcia BORING NO. B-1
DATE(S) DRILLED: 02127199 TYPE RIG: Mobile B-59
- e § [T Lgf T
@ |-gluwE| = on|>@a|lz (v
Se|z8lSc|uz|lea_|aziFs|Z2-[28] @ GEOTECHNICAL
F|ISrIEFz|cx F|lwwjuS|[Xfulae] ©
Gh(>z|leu|(gf |98 |az|Fz|EL|<2| o
Ir-|lx@|ok Yo" 20|80 |w o>l 5 DESCRIPTION
g aw |z § O ] Zlg=z|° o w
© 2 o e Z W<
PR BK-1 V CcL LEAN CLAY, red brown, moist, hard to very hard
CBR [ g4 | 225 DM-1
MD 60 'I
™ 193 22,6 42 {DM-2 ---grades to dark brawn and, very sulf to hard,
5 trace sand and grave!
Mo | 95 | 237 {ani.sfoma
Pi - Bourice| " ---with bouldars, cobbles, and gravel
M 19.4 85/8™ | DM-4-
Bouncd 10
15
™ | o7 |27 468" | bws /
C |Bouined 7 /
M 17.9 3573 | SPT-1 “%
42 23 lgeunce CB-1- “/
| A
/ TUFF, dark brown, low to moderate hardnoass,
125 friable to moderately strong, «2aply woatherad,
| | closely to intonsaly fracturad.
M 12.9 {3217.5tspT-2
80 | 67 (Bounce| CB:Z ]
30
SAMPLE TYPE OTHER LABORATORY TESTS
BK - Bulk SPT- Std. Penetration Test MD - Moisture/Density TX - Triaxial Compression

CB - Core Barrei

MC - Modified California

ST - Shelby Tube

NR - No Recovery

CON- Consolidation Test PR - Proctor
Pl - Atterberg Limits CBR- Calif. Bearing Ratio

LOG OF BORING

PSC ASSOCIATES, INC.

SOILS, FOUNDATION, AND GEOLOGICAL ENGINEERS

Honouliuli 228-ft. Reservoir Siting Study
Ewa, Oahu, Hawaii

DATE: March, 1999

PROJECT NO. 98603.10

PLATE NO.

3




BORING LOCATION: Ses Sita Plan DRILLER: Valloy Well Drilling
- BORING ELEVATION: LOGGED BY: Marlo Garcia BORING NO. B-1
DATE(SY DRILLED: 02/27199 TYPE RIG: Mobile B-59
- = 2 g [V w o
b o wd® Nl o~ SHiz (S
w2885 luzla_|ez|FEI2|28| G GEOTECHNICAL
ch |3zt slud |wS|ZTwlaga) ©
Fo|lszleEjgy|9E|az|Fz|ad|g2| » 5
— |Z¥|z8|at{Ca|= " |38|3c|u"|5H] > DESCRIPTION
. o oW IS5 O :Z) El‘ g Z e
2 o & v <
. TUFF, dark brown, low to modarata hardness,
g— friabla to moderately strong. deeply weathered,
. R e closoly to intensaly fractured
67 25 CBS
[ -
1 35 ---somo roundsd basalt grave!
! --bagomes intensely fractured
1738 | 2 B4
40
_ a0 | 8 cB5
. 45
el o X e
- 50
End of Bonng 3t 50.0 faot
—_ — No Groundwater Encountered
_ §5 (-
60
SAMPLE TYPE OTHER LABORATPORY TESTS
BK - Bulk SPT- Std. Penetration Test MD - Moisture/Density Tx - Triaxial Compression
CB - Core Barrel ST - Shelby Tube CON- Consolidation Test PR - Proctor
MC - Modilied California MR - No Recovery Pl - Atterberg Limits cBR- Calif. Bearing Ratio
LOG OF BORING
_ Honouliuli 228-ft. Reservpir Siting Study
PSC associares. mc. Ewa, Oahu, HeWwai
_ SOILS, FOUNDATION, AND GEOLOGICAL ENGINEERS DATE: March, 1999 PROJECT NO. 99603.10

PLATE NO.



SYMBOLS
MAJOR DIVISIONS "TYPICAL DESCRIPTIONS
ICON | CODE
T
[ ] -+ L]
o CLEAN GRAVELS )o ch GW ngl-gradud gravals, gravel - sand mixturss, little of no
> L] ] 13,1 ]
w S Loas than 12% of fine 24949
o= 5<% fraction passesthe [, @, |,
< 8 - 2 No. 200 Siave w w( on | Poory-gradod gravels, graval - send mixtures, iittle or
-4 o -, o, no fines :
<
= 4 Inm 'l ]
v © o l't>'l : 5 SILTY OR CLAYEY Jon o GM Silty gravels, gravel - sand - gilt mixt
= g =3 GRAVELS |9 Y ' pres
QT oa - .
o ‘E K O 8 At lozst 12% of fine
g =9 = J;‘;:";g;‘;;‘v . GC ] Clayoy gravels, gravel - sand - clay mixtures
= ~ .
o R,
e 32
&)
o E E o CLEAN SANDS SW | Well-graded 3ands. gravelly sands, littla o no finas
E e e i% Leas than 12% of fine
g § g v S fraction passex the |- A :
o - ._Q’_ g E £ No. 200 Sisve -1 SP Poory-graded zands, gravelly sands, littls or no fines
< °¢ AR
* = - o
o > +11
E g % g SILTY OR CLAYEY  {-]] SM | Silty sands, sand - silt mixturas
4% ii sawos ' FEALE: '
P § At loast 12% of fino [k -
F fracti tha & 0
i ra,::o; (;)(;’S’i:: : / sC Clayoy sands, sand - clay mixtures
Z <
o Plasticity index / cL {norganic clays of low to medium plasticity, gravelly
" c is abave "A" Line / clays, sandy clays, silty dlays, loan dlays
> =
L)
° ﬂ 3 o ML Inorganic xilts and very fina sands, rock flour, silty or
N - 0 - L claysy fine sands or dayey silts with slight plasticity
9 e N po Plasticity index
o = 2 g E iz below “A” Line —_——
n i
g E S :g 1 QL Organic silts and organic silty clays of low plasticity
w o« 3 | ]
z%s 77777
o
& e g ° Plasticity indax W CH .
o -.“-‘: 2 .E is bove "A® Line Inorganic ciays of high plasticity
w g5 N -~
z - >_ -~
c 2 wg 3 ) .
- I_-.- ] g MH | Inorganic silts, micaceous or distomaceous fina sand or
= wao = Plasticity index silty soils B
5 £ is below "A" Line ,//////} %
- f///,////,// OH Orgsnic clays of medium to high plasticity, organic silts
2 i
3 L0547
HIGHLY ORGANIC SOILS e, Pt Paat, humus, swamp soils with high organic contents
A
A A

UNIFIED SOIL CLASSIFICATION SYSTEM

PSC assocIATES, INC.
SOILS, FOUNDATION, AND G_EOLOGICAL ENGINEERS

PLATENO. 5




-

=

"y

100

20

80

CH

70

cL

60

50

40

PLASTICITY INDEX (Pl}

30

% -

20

e

10

CL-ML

ML

10

20 30

40 S0

60 70 BO 90

LIQUID LIMIT (LL)

Point
Code

Boring
Numbar

Sample Type
and Numbaer

Sample Dapth
{faat)

Liquid Limit

Plastic Limit
{%) (%)

Plasticity
Index

Unifiad Soil
Classification

B-1

" DM-3

6.0

49 22

27 CL

ATTERBERG LIMITS TEST DATA

PSC ASSOCIATES, INC.
SOILS, FOUNDATION, AND GEOLOGICAL ENGINEERS

Honouliuli 228-ft. Reservoir Siting Study
Ewa, Oshu, Hawsil

DATE: March, 1999

PROJECT NO. 99603.10

PLATE NO.




TRIAXIAL STRENGTH TEST RESULTS

Baring N Sample Depth | Sample Helght | Shear Strangth Confining Strein at Strain Rate
g No. (ft.} {in.} {psf) Prassure (psf) Feilure {9%) (In./min)

B-1 4.5 5.81 2221 432 5.5 0.036

B-1 . 5.94 1728 B 0.0457

TRIAXIAL STRENGTH TEST RESULTS
P Honouliuli 228-ft. Reservaoir Siting Study
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Appendix B - Construction Cost Estimates

. % Marc M. Siah & Associates, Inc.

Consulting Civil « Structural » Environmental & Oceon Engineers
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Appendix C - Biological Resources Survey
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BIOLOGICAL RESOURCES SURVEY REPORT FOR FOUR ALTERNATIVE
RESERVOIR SITES FOR HONOULIULI 228 FOOT RESERVOIR SITE NUMBER 3

KAPOLEI, GAHU, HAWALII

FOR
MARC M. SIAH & ASSOCIATES
810 RICHARDS STREET, SUITE 888

HONOLULUY, HAWAII 96813

BY
EVANGELINE J. FUNK, PH.D.
BOTANICAL CONSULTANTS

HONOLULU, HAWAII
MARCH 1999



INTRODUCTION

A field survey 10 assess the biological resources of a proposed four tank site in
KAPOLEI, Oahu, Hawaii was carried out in March, 1999, One four hectare site is located
south of H-1 and north of Farrington Highway (Figure 1). The remaining three similar
sized sites are located north of H-1 near the proposed site for the new University of
Hawaii Campus (Figurel). Data were collected on both the flora and fauna, The results
of this survey are presented here.

FAUNA - INTRODUCTION AND METHODS

Although several environmental impact statements have been prepared for
projects in the Kapolei, Oahu area, nothing has been published on either the birds or the
mammals of the region. The standard references for the birds of Hawaii (Munro 1944,
Berger 1981, Hawaii Audubon Society 1984, Pratt et al. 1987) do not specify the area in
their distribution of species.

Circular plot censuses were conducted around proposed tank sites 1,2, and 3.
Tank site 4 is surrounded by a high fence so the census was carried out along three sides
of the site. Fixed station observation points of thirty minutes each were carried out
during the cool, early morning hours when both birds and mammals are more active.

RESULTS

By March 1999, the island of Oahu was still awaiting the wet season rains. The
Kapole: area was very dry and the usual weed crop had failed. Many of the usual seed
bearing weeds and grasses had dried up before making seed. As a result the usual

compliment of seed-eating birds that inhabit the area was missing. In addition, Tank Site
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1 (Figure 1) was a newly plowed, fallow field, Tank Site 2 (Figure 1) was covered with
dry koa haole and guinea grass, Tank Site 3 (Figure 1) is also a cultivated field, and Tank
Site 4 (Figure 1) is also covered with dry koa haole and grasses without seed heads. This
highly modified study site has almost no value as habitat for native birds and in its
present state there is very little in the area for introduced birds either.

MAMMALS

Although no mongoose, rats, or mice were seen during the survey it can be
assumed that they are present on the study site. The Indian mongoose (Herpsestes
auropunctalus auropunciatus) is a small, grayish brown to golden mammal, It weighs
from 450 grams to 1350 grams (1 to 3 pounds) and is a member of the cat family.
Because of the food (rats and mice) and water (from drip irrigation) are available on the
| site, the mongoose can be expected to inhabit the area.

The house mouse (Mus musculus) is usually twelve to fifieen centimeters long,
ircluding its tail, and weighs approximately twenty-eight to thirty grams. It varies in
color depending on its home location.

The black rat (Rattus rattus) is presumed 1o be present on this site due to the many
food sources such as cultivated watermelons, corn, tomatoes and wild ivy gourd.

AVIFAUNA
The bird population of this site consisted of only four introduced species, none in

large numbers.

Family Pycnonotidae - Bulbuls



Pycnonotus cafer (Red-vented buibul)
Two of the large, raucous, red-vented bulbuls were seen in Tank Site 3 near a

fence covered with ivy gourd vines.

Family Columbidae -~ Pipeons and Doves

Streptopelia chinensis (Spotted Dove)

Individual spotted doves were seen on the ground in Tank Site ! and on the fence
in Tank Site 4. Spotted doves are rather large birds. They are gray brown with rosy
blushed breast feathers. At the sides and back of the neck is a patch of black with white
spots. Usually they are found in large numbers in dry, wastelands such as the tank sites.

Geopelia striata (Zebra Sove)

Zebra doves are the only birds found in significant numbers on this site. A small
flock of fifteen to twenty birds were seen on the dirt road leading to Tank Site 1. Here
again, these ground dwelling birds are usually seen in large numbers.

Family Sturnidae — Starlings and Mynas

Mynas are plump, brown birds with black heads and tails. They have a white
belly, tail, and wing patches, and bright yellow legs, feet, bill, and eye liners. Three
individuals were seen in a plowed under tomato patch in Tank Site 1. Mynas are usually

seen in large numbers.



BOTANICAL SURVEY REPORT - INTRODUCTION AND METHODS

A botanical survey of the four proposed tank sites was completed in March 1999,
The purpose of this survey was threefold: one, to describe the vegetation of the sites,
two, to record all taxa found on the sites, and three, to determine if proposed or listed
threatened or endangered plant species are found on these sites,

The walk-through method was used by a two person team to collect the above
mentioned data. All parts of proposed Tank Sites 1, 2, and 3 were visited. Tank Site 4 is
surrounded by a chain link fence and is occupied by a large tank, however, the
vegetation inside the fence is clearly visible and a visual survey was possible,

RESULTS

Proposed Tank Site 1 is located within an agricultural field that had been newly
plowed. The only vegetation was a fringe of koa haole (Lencaena leucocephala (Lam.)
deWit) and Guinea grass (Panicum maxinum Jacq.). In the field itself there were a few
scattered individuals of spiny amaranth (Amaranthus spinosus L.), some rattlepod
(Crotalaria incana L.), and Johnson grass (Sorghum halpense L),

Proposed Tank Site 2 is the westernmost study area and it was the mbst heavily
vegetated with dry koa haole, kly (Acacia farnesiana (L.) Willd.), Guinea grass,

buffelgrass (Cenchrus ciliaris L.) , castor bean (Rticimes communis L.), and one Formosa




koa (Acacia confusa Merr.). All the vegetation of this site consisted of introduced,
weedy species.

Proposed Tank Site 3 is also located in an agricultural field (Figure 1). Here
again the weedy fringe consisted of koa haole, Guinea grass, spiny amaranth, Mexican
poppy (Argemone mexicana L.), two species of Chamacesyce, and several mixed grasses.

Tank Site 4 contains 2 large tank surrounded by a flat area vegetated by dry, low
growing mixed, grasses. Sourgrass and natal red top (Digitaria insularis (L.) Mez ex
Ekman and Rhynchelytrum repens (Willd.) Hubb.) are the most common. On the
surrounding slopes above the tank there are scattered koa haole shrub, dead Guinea and
buffelgrass, some sourbush (Pluchea symphytifolia (Mill.) Gillis) and ‘uhaloa (Waltheria
indica L.).

CONCLUSIONS

No significant vegetation exists on Tank Sites 1 and 3 and the vegetation of Tank
Sites 2 and 4 consists of introduced, weedy plants that can be found on the leeward side
of most Hawaiian Islands. The destruction of this vegetation will not seriously impact
the vegetation of the area.

ENDANGERED SPECIES

No candidate, proposed, or listed threatened or endangered species as set forth in

the Endangered Species Act of 1973, as amended (16 U.S.C. 1531-1543) are known

from along this portion of the Ewa plain and none were found during this survey.



SPECIES LIST OF PLANTS FOUND ON FOUR ALTERNATIVE
RESERVOIR SITES FOR HONOULIULI 228 FOOT RESERVOIR SITE NUMBER 3
KAPOLE}, OAHU, HAWAII

The plant families in the following species list have been alphabetically arranged
within two groups, Monocotyledons, and Dicotyledons. The genera and species

are arranged alphabetically within families. The taxonomy and nomenclature
follow that of Wagner, Herbst, and Sohmer (1990). For each taxon the following
information is provided:
1. An asterisk before the plant name indicates a plant introduced to the
Hawaiian Islands since Cook or by the aborigines.

2, The scientific name of the plant.
3. The Hawaiian name or the most widely used common name of the

plant.

4. Abundance ratings are for this site only and they have the following
meanings:
Uncommon = a plant that was found less than five times.
Occasional = a plant that was found between five and ten times.
Common = a plant considered an important part of the vegetation.
Locally abundant = plants found in large numbers over a limited
area, For example the plants found in grassy palches.

This species list is the result of an extensive survey of this site during a very dry
winter season (March 1999) and it reflects the vegetation composition of tht_: flora during
a single season. Minor changes in the vegetation will occur due to introductions and
losses and a different species list would result from a survey conducted during a different

growing season.



MONOCOTYLEDONS

Scientific Name Common Name Abundance _ Site Found

CYPERACEAE - Sedge Family
*Cyperus rofundus L. Nut grass Locally abundant
POACEAE - Grass Family

*Bothriochloa pertusa (L.} A. Camus  Pitted beardgrass Locally abundant

*Cenchrus ciliaris L. Bufflelgrass Common
*Chloris barbata (L.) Sw. Swollen fingergrass Common
*Chloris divaricaia R. Br. Star grass Locally abundant
*Cynodon daciylon (L) Pers. Bermuda grass  Common
*Digitaria ciliaris (Retz.) Koeler Henry's crabgrass Uncommon
*Digitaria insularis Mez ex Ekman Sourgrass Locally abundant
*Eleusine indica (L.) Gaertn. Wiregrass Occasional
*Panicum maxinum Jacq. Guinea grass Common
*Rhynchelytrum repens (Willd ) Hubb. Natal redtop Occasional
*Sorghum halpense (L.) Pers. Johnson grass Uncommon
DICOTYLEDONS

ACANTHACEAE - Acanthus Family
*Asystasia gangetica (L.) T. Anderson  Chinese violet  Locally abundant

AMARANTHACEAE - Amaranth Family

*Alternanthera pungens Kunth Khaki weed Uncommon
*Amaranthus spinasus L. Spiny amaranth  Occasional
*Amaranthus viridis L. Slender amaranth Occasional

ANACARDIACEAE - Mango Family
*Schinus terehinthifolins Raddi Christmas berry Uncommon

ASTERACEAE - Sunflower Family

*Bidens alha (L.) DC QOccasional

*Calyptocarpus vialis Less. Common

*Emilia sonchifolia (L.) DC Flora's paintbrush Uncommon
8

1 &3

1,2,3,4
1,2,3,4
1,2,3,4

2&3

1,2,3.4
2,34

L 4

1,2,3

1,2,3,4
1,3



Scientific Name Common Name Abundance Site Found
ASTERACEAE - Sunflower Family con't

* plichea symphytifolia (Mill.) Gillis  Sourbush Common 2,34
*Sopchus oleraceus L. Pualele Cccasional 1,3,4
* fyidax procumbens L. Coat buttons Common 1,23
*Verbesina encelioides Benth. & Hook. Golden crown-beard Occasional 234
CHENOPODIACEAE - Goosefoot Family

* Arriplex semibaccaia R Br. Australian saltbush Occasional 34
«Chenopodinm murale L. ‘Aheahea Uncommon 2
CONVOLVULACEAE - Morning glory Family

*Jpomoea triloba L. Little beli Common 23,4
* Ipoinoea obscura (L.) Ker-Gawl, Uncommon 2
CUCURBITACEAE - Gourd Family

*Coccinia grandis (L.) Voight vy gourd Locally abundant 3
EUPHORBIACEAE - Spurge Family

*Chaniaesyce hirta (L.) Millsp. Hairy spurge Common 23
*Chamaesyce hypericifolia L. Graceful spurge  Occasional 3
*Chamaesyce prosirata Small Prostrate spurge  Occasional 3
* Ricitrs commuunis L. Castor bean Occasional 2,3
FABACEAE - Bean Family

* Acaria confusa Merr. Formosa koa Uncommon 2
*Acatia farnesiana (L..) Willd. Klu Occasional 24
.*Cratalaria incana L. Fuzzy rattlepod  Occasional 1,2,3
* Desmanthus virgatus (L.) Willd. Slender mimosa  Uncommon 2,34
*Desmodinm incanum L. Spanish clover Uncommon 3
*Glycine wightii Verdc, Locally abundant ]
) /,,d;gofara spicata Forssk. Creeping indigo Common 3
*Leugaena leucocephala (Lam.) de Wit koa haole Common 1,2,3,4
* Prosopis pallida Kunth Kiawe Common 2.4
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Scientific Name Common Name Abundance Site Found

LAMIACEAE - Mint Family
*Leonolis nepetifolia (L ) R. Br. Lion’s ear Occasional

MALVACEAE - Mallow Family

*Malva parviflora L. Cheese weed  Uncommon
*Malvastrum coromandelianum Garcke False mallow  Occasional
*Sida rhombifolia L. Occasional
*Sida spinosa L. Prickly sida Occasional

NYCTAGINACEAE - Four-o'clock Family

*Boerhavia coccinea Mill. Uncommon
PAPAVERACEAE - Poppy Family

*Argemone mexicana L. Mexican poppy Uncommon
POLYGONACEAE - Buckwheat Family

*Lmex spinosa (L..) Campd. Locally abundant
PORTULACACEAE - PURSLANE Family

*Portulaca oleracea 1. Pigweed Common
SOLANACEAE - Nightshade Family

*Lycopersicon pimpinellifolium Mill, Currant tomato  Uncommon
*Nicandra physalodes Gaertn. Apple of Peru

STERCULIACEAE Cacao Family
Waltheria indica L. ‘Uhaloa Common
VERBENACEAE - Verbena Family

*Lantana camara L, Lantana Common
*Stachytarpheta dichotoma (Ruiz & Pav.) Vahl Owi Common

2,4

2,3
23

2,3

1,3,4

24
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BINSAMIN J, CAYETAMNO
QOVERNOR OF HAW AR

g O STATE OF HAWAII
ce\l®
REL DEPARTMENT OF LAND AND NATURAL RESOURCES

HISTORIC PRESERVATION DIVISION
Kakyhihews Building, Room 555
601 Kemokila Boulevard
xapglei, Hawaii 96707

December 17, 1999

Marc M. Siah, Ph. D., President
Marc M. Siah & Associates, Inc.
810 Richards Street

City Center Building, Suite 888

Honolulu, Hawaii 96813

Dear Dr. Siah:

TWIOTHY € JomHn 8. CHAURPRIGON
SQARD OF LAND D MATURAL RISOURCES
CORMArESI0N On wr & (i PKIOUACT MaNACTULNI

oepdTILS
JANET (- RAWELD
LMNEL NISHIOKA
[}

AQUATIC ALSPURCES

BOATING AxD OCEAN RECREATIZN

CONSERAVATIGN AND RESQUALES
ENFORCEMENT

CONVEYANCE®

FORESTRY anD WALDUIFE

WwiSTORIC PAESERVATION

LAND

STATE PARKS
waTER RESOURCE MANAGEMEST

LOG NO: 24564 ©
DOC NO: 9912EJ04

SUBJECT: Chapter 6E-8 Historic Preservation Review -- Request for Cultural and
Archaeological Information on Proposed New Board of Water Supply
{(BWS) Reservoir Land Parcel! in Honouliuli, ‘Ewa, O‘ahu

TMK: 9-2-001:001

—

Thank you for the opportunity to review this project which proposes the construgtion
of a new BWS reservoir in Honouliuli, ‘Ewa, O‘ahu. A review of our records shPWs
that there are no known historic sites at the project location. These lands weéré
commercially cultivated with sugar cane which altered the land for many years. The
depth of cane cultivation exceeded the expected depth of historic sites in the area.
based on site patterns in similar environmental contexts. Thus, it is unlikely that
significant historic sites will be found in the project area. Therefore, we believe that
this project will have “no effect” on such sites.

if you have any questions please call Elaine Jourdane at 692-8027.

Aloha,

ibbard, Administrator
State Historic Preservation Division

-
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BEUAMM . CAYETANOG

MICHALL D. WILSON, CHAIRFE RSON
COVIRKDOR OF HAWAM

BOARD OF LAND AND AT LRAL RISOURCLY

borums
GILBEAT COLOMA-AGARAN
TIMOTHY €, JOHNS

STATE OF HAWAII AQUATIC RESOURCLS

SOATING AND OCEAN A[CALATION
COHSERVATION AND RISOUACLS

DEPARTMENT OF LAND AND NATURAL RESOURCES CHFOACOMENT
CONVEYANCES
HISTORIC PAESERVATION DIVISION FORESTAY ARD WALDUSI
Yakuhibewa Bullding, Room 555 HISTONC PRESERVATION
801 Kamokis Bodeverd LAND

January 21, 1999 Kaoeie, Hewes 88707 STATE PAAKS
WATER RESOURCE MANAGOAINT

Marc M. Siah

Marc M. Siah & Associates, Inc.

735 Bishop Street, Suite 323

Honolulu, Hawaii 96813 LOG NO: 22791 -

DOCNO:9901EJ06
Dear Mr. Siah:

SUBJECT: Chapter 6E-8 Historic Preservation Review -- Preparation of an
Environmental Assessment for a New Reservoir Site at Honouliuli
Honouliuli, ‘Ewa, O’ahi
TMK: 9-1-18, 9-2-02

Thank you for the opportunity to provide comment during the preparation of the
feasibility study and EA for the new reservoir site. A review of our records shows
that there are no known historic sites at either of the proposed locations. These lands
were commercially cultivated with sugar.cane which altered the land for many years.
The depth of cane cultivation exceeded the expected depth of historic sites in the
area, based on site patterns in similar environmental contexts. Thus, itis unlikely that
significant historic sites will be found in these areas. Therefore, we believe that this
project will have "no effect” on such sites.

If you have any questions please call Elaine Jourdane at 692-8027.

Aloha,

(s

Don Hibbard
Deputy State Historic Preservation Officer

EJijk




Appendix E - Correspondence

. Marc M. Siah & Associates, Inc.

Consutting Chil » Structurol « Environmental & Ocean Engineers
810 Richards Street, Suite 888. Honolulu, Hawai Q96813
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CERTIFICATION

| HEREBY CERTIFY THAT THE MICROPHOTOGRAPH APPEARING IN THIS REEL OF
FILM ARE TRUE COP!ES OF THE ORIGINAL DOCUMENTS.
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