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1.0 INTRODUCTION

This Draft Environmental Assessment (EA) has been prepared in accordance with the requirements
of Chapter 343, HRS and Hawai‘i Administrative Rules, Title 11, Department of Health, which set
forth the requirements for the preparation of environmental assessments.

1.1 PROJECT INFORMATION SUMMARY

Project Name:
Petitioner:

Accepting Authority
Ch. 343, HRS:

Class of Action Ch 343, HRS:

Project Location:

Tax Map Key (TMK):

Landowner:
Project Area:
State Land Use District:

City & County of Honolulu
Zoning:

Central O‘ahu Sustainable
Communities Plan:
‘Ewa Development Plan:

Special Design District:

Special Management Area (SMA):

Flood Zone:

Phycal Algae Pilot Project

Phycal Hawaii R&D, LLC

Department of Business, Economic Development & Tourism

Use of State Funds

Wahiawa, O’ahu, Hawai‘i (Poamoho Site) (Figure 1-1) and
Kalaeloa, O‘ahu, Hawai‘i (Tesoro Site) (Figure 1-2)

(1) 7-1-001:011, 030, and 031(Poamoho Site) (Figure 1-3) and
(1) 9-1-063:084 por. (Tesoro Site) (Figure 1-4)

HIDC Poamoho Camp, Inc.
34.117 acres (Poamoho Site) and 0.9 acres (Tesoro Site)
Agricultural District (Poamoho Site) (Figure 1-5) and

Urban District (Tesoro Site) (Figure 1-6)

AG-1 (Restricted Agricultural) (Poamoho Site) (Figure 1-7)
I-2 (Intensive Industrial) (Tesoro Site) (Figure 1-8)
Agriculture Area (Poamoho Site) (Figure 1-9)

Industrial Area (Tesoro Site) (Figure 1-10)

None (Poamoho Site and Tesoro Site)

Not in SMA (Poamoho Site and Tesoro Site)

Zone D (Unclassified) (Poamoho Site and Tesoro Site)
(Figure 1-11)

6 Phycal
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Anticipated Determination
Ch. 343, HRS: Finding of No Significant Impact (FONSI)

1.2 PROJECT SITE

The Phycal Algae Pilot project will utilize two sites to develop and operate the proposed project.
This Draft EA will address the proposed action for development of an algae farm at the Poamoho
site in Wahiawa, O‘ahu, and proposed processing facility at the Tesoro site located in James
Campbell Industrial Park, Kaleloa, O‘ahu.

The first project site (Poamoho Site) is located on a portion of the existing Poamoho Plantation
Camp. The algae farm and facilities will be situated on agricultural lands to the south of the Camp,
near the mauka/’ewa corner of Kamehameha Highway and Kaukonahua Road (Figure 1-1). The
agricultural land is leased from HIDC Poamoho Camp. Inc. The project area is approximately
34.117 acres and encompasses portions of TMK: (1) 7-1-001: 011, 030, and 031. The project site
is bounded by Kamehameha Highway on the east, Kaukonahua Road on the south and agricultural
lands to the north and west. Poamoho Camp residential area lies beyond the agricultural lands to
north.

The second project site (Tesoro Site) is located on vacant industrial lands in James Campbell
Industrial Park. The project area encompasses a portion of TMK (1) 9-1-032: 084 and is
approximately 0.9 acres (39,204 square feet (sf)). The Tesoro project site is bounded by Kauhi
Street on the north, Komohana Street on the west, and light to medium industrial facilities to the
north and west. The industrial land is leased from Tesoro Hawaii Corporation.

1.3 OVERVIEW OF THE PLANNED PROJECT

The Phycal Algae Pilot Project seeks to develop an algae farm and processing production facility at
Poamoho, on the island of O‘ahu, Hawai‘i. The project will strengthen the capability of using
algae as a biofuel crop, to provide a wide range of energy products and energy security with
significant reductions in greenhouse gas emissions. Algal oil can be converted into biodiesel, or
refined into drop-in replacements for diesel, jet fuel, and feedstock for other bioproducts. The
Phycal Algae Pilot Project is Phase Il of a pilot project implementation plan, which follows the
Phase | laboratory study. Phase Il will conduct field testing and validation of the algae-to-energy
technology through harvesting integration, process optimization and scaling, and cost model
validation.

The pilot project facility at the Poamoho site will include shallow ponds for growth of algae, a
processing building for extraction of oil, an anaerobic digester for conversion of biomass to
methane gas, and water treatment capability. The refining and processing facility at the Tesoro
site will include a small bench scale unit which will convert the algal oil into Hydrotreated
Renewable Jet Fuel, Renewable Naphtha, and Renewable Diesel. Commencing operations in
2010, the facility is projected to deliver approximately 100,000 gallons (gal) of algae oil per year.
The objective is to complete technical qualifications of these biofuels as a commercial product,
and permit system development to confirm the ability of production at acceptable costs. The
operation and site restoration is expected to last approximately three years and will generate
approximately 40 jobs to support operations at the Poamoho and Tesoro project sites. The
economic benefits to the State are estimated between $5 to 8 million per year.
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The Phycal Algae Pilot Project will help to promote new venues for Hawai‘i in biofuel and
renewable energy production. Use of the vacant agricultural lands at Poamoho Camp will provide
a new type of (aquaculture) farming industry for Central O’ahu. The goal of the project is to
achieve commercial-scale algal oil production, which can deliver algal oil at competitive price for
the Hawai‘i market. This will help Hawai‘i to move towards achieving the State’s Clean Energy
Initiative, which establishes targets for both the State and local utilities” development and use of
renewable energy.

1.4 PURPOSE OF THE ENVIRONMENTAL ASSESSMENT

In accordance with the requirements of Chapter 343, Hawai‘i Revised Statutes (HRS), a Draft EA is
being prepared as the proposed project utilizes state funds. The Draft EA will be published in the
Office of Environmental Quality Control (OEQC) Environmental Notice, which will commence a
30-day public review period.

The Draft EA is presented in eight sections and includes the following: a detailed project
description and analysis of alternatives; a list of necessary approvals; a description of the
environmental setting; a section that identifies potential impacts and proposed mitigative measures
on identified natural, cultural, and socioeconomic resources as well as existing infrastructure; a
discussion of the project’s relationship to State and County land use designations and regulations;
the anticipated determination and reasons for its believed outcome; an updated list of agencies,
organizations, and individuals that participated in the pre-consultation phase of the Draft EA; and a
list of references cited or used in developing the Draft EA.

After the 30-day review period of the Draft EA has concluded, public comments received will be
considered and addressed to the extent feasible within the project scope and evaluation. A Final
EA will then be prepared, highlighting key areas of the document that were revised, updated, or
modified based upon information received during the public comment period.

Upon acceptance of the Final EA, a Finding of No Significant Impact (FONSI) is anticipated.

Since the Phycal Pilot Algae Project is also supported in part with Federal funding, it is anticipated
that a National Environmental Policy Act (NEPA) EA will also be prepared in the future for Phase Il
of the project.

1.5 OTHER PERMITS AND APPROVALS REQUIRED FOR CONSTRUCTION

In addition to the acceptance of the Final EA/FONSI by the State Department of Business,
Economic Development & Tourism, a Federal National Environmental Policy Act (NEPA) EA and a
City and County of Honolulu Conditional Use (Major) Permit is needed for the project.

Federal National Environmental Policy Act (NEPA) EA: The project utilizes Federal funding from
the United States (U.S.) Department of Energy’s (DOE) National Energy Technology Laboratory
(NETL). These funds were provided under the American Recovery and Reinvestment Act (ARRA) of
2009 which was enacted to preserve and create jobs and promote economic recovery, assist those
most impacted by the recession, provide investments needed to increase economic efficiency by
spurring technological advances in science and health, investment in transportation,
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environmental protection, and other infrastructure that will provide long-term economic benefits,
stabilize Stat and local government budgets, in order to minimize and avoid reductions in essential
services and counterproductive State and local tax increases. Recipients of AARA funding are
required to use grant funds in a manner that maximizes jobs creation and economic benefits.

Since the project will use Federal funding, it is anticipated that a NEPA EA will also be prepared in
the future for Phase Il of the project. The NEPA requires federal agencies to integrate
environmental values into their decision making processes by considering the environmental
impacts of their proposed actions and reasonable alternatives to those actions. The U.S. DOE must
accept the Final EA and issue a Finding of No Significant Impact for the project.

County Conditional Use Permit (CUP) (Major): A City and County of Honolulu CUP (Major) is
needed for the project. The purpose of this permit is to allow certain uses in some zoning districts
if certain minimum standards and conditions, which are detailed in Article 5 of the LUO, are met.
While aquaculture is a permitted activity within the AG-1 district, the agricultural products
processing facilities will require review and approval of a CUP (Major) application from the
Department of Planning and Permitting.

1.5.1 Other Agency Permitting

e Construction Runoff Water Quality — NPDES Permit (Department of Health (DOH),
Clean Water Branch (CWB) (Poamoho Site)
A National Pollutant Discharge Elimination System (NPDES) Permit will be obtained to
carry out grading in excess of 1.0 acres. Under the Federal CWA, the U.S. Environmental
Protection Agency (EPA) authorizes the State of Hawai‘i to assume this regulatory
responsibility, administered under DOH Administrative Rules, Title 11, Chapter 55.

e Industrial Storm Water Runoff — NPDES Permit (DOH, CWB) (Tesoro Site)
An NPDES permit will be obtained for storm water runoff from the processing facilities.

¢ Spill Prevention and Control and Countermeasure (SPCC) Plan (DOH, CWB) (Poamoho
and Tesoro Site)
A Spill Prevention and Control Plan will be provided for the processing facilities.

e Air Pollution Control Permit (U.S. EPA, DOH, CAB)
An Air Pollution Control Permit (Covered and Non-major Source) will be obtained prior to
construction, reconstructing, modifying or operating stationary air pollution source or air
pollution control equipment.

e Biosolids/Treatment Works - Waste Management Facility Permit (DOH, Wastewater
Branch (WB))
In compliance with Hawai‘i Administrative Rules (HAR) Chapter 11-62, the project will
consult with DOH to determine the potential to obtain a Waste Management Facility
Permit for the treating organic biosolids generated from the algae processing facility.
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e Water Re-Use Permit (DOH, WB)
A Water Re-Use Permit will be obtained for the use of reclaimed water will for the algae
ponds and operations of the project. The reclaimed water will be trucked in from Wheeler
Army Airfield Wastewater Treatment Facility. Effluent discharge from the processing will
also be conditioned for use as reclaimed water. Water reuse will meet DOH, WB’s
“Guidelines for the Treatment and Use of Recycled Water”. Requirements for compliance
will be discussed with DOH.

e Community Noise Control Permit for Construction and/or Industrial Activities (DOH,
Indoor and Radiological Health Branch) (Poamoho Site)
A Community Noise Permit in compliance with HAR Chapter 11-46 will be obtained for
noise generated from the construction activities at the algae pilot facility.

e Hazardous Materials Use, Storage and Disposal - Hazardous Substance and Volumes
Roster (DOH, Office of Hazard Evaluation and Emergency Response (HEER))
Hazardous materials for processing of the algae will be conducted in compliance with
HAR Chapter 11-451. Information on the process steps involving hazardous materials
which could affect the environment (air, water, soils, wildlife) during operations or with
effluent/solids disposal or reuse will be provided to DOH, HEER.

¢ Liquefied Petroleum Gas (LPG) Above Ground Storage Tank (AST) Permit (County Fire
Department)
Fuel products stored in above-ground tanks will be regulated at the pilot facility in
compliance with HAR Chapter 11-451. The project will ensure that the storage of liquids
that pose a potential for environmental hazard if released to the environment in a spill
event or leaking storage tank will be handled appropriately. Requirements for compliance
will be discussed with the State DOH and the County.

e Flammable / Combustible AST Permit (County Fire Department)
A Flammable / Combustible AST Permit will be obtained for the project. These permits are
required to install, modify and operate fuel tanks or containers of combustible or
flammable liquid, having a capacity over a certain threshold (e.g. 60 gallons and more).

e Endangered Species Consultations, Waterbird Protection Plan (U.S. Department of the

Interior (DOI), Fish and Wildlife Service (FWS), Department of Land and Natural
Resources (DLNR))
The algae operation will establish shallow ponds, which are anticipated to create an
attractive nuisance for the Hawaiian waterbird species. Consultation with State and
Federal wildlife biologists are required, and may potentially include conditions for
mitigation programs, if required.

e Algae Import Permit, Application for Phytosanitary Certificate (PQ-7) (Department of
Agriculture (DOA))
The Hawai‘i State DOA’s Plant Quarantine Branch conducts pre-entry, entry, and post-
entry inspections of regulated materials entering the State. Plant quarantine prevents the
introduction and spread of harmful pests and diseases into the State, as well as certifying
plants for export out of the State. An application for Phytosanitary Certificate will be
obtained to import materials such as algae into Hawai‘i for the operation of the project.
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e Permit to Perform Routine Construction within a State Highway (Department of
Transportation (DOT))
Routine construction projects within the State highway right-of-way require a permit from
the State DOT. The project will obtain this permit prior to any construction on the site.

1.5.2 Construction and Building Permits

Several construction approvals will be required from the City and County of Honolulu to
implement the proposed action. A list of these construction approvals are provided below.
Permitting approvals described above in Section 1.5.1 also apply to construction, and may be
required in advance of these County permits.

Building and construction permits anticipated to be required include:

. Building Plan Approval (County DPP)

o Building Permit (County DPP)

. Electrical Permit (County DPP)

o Outdoor Lighting Permit (County DPP)

. Grading, Grubbing and Stockpiling Permit (County DPP)
o Certificate of Occupancy (County DPP)

. Driveway Connection Permits (County DPP, State DOT)

1.6 AGENCIES, ORGANIZATIONS AND INDIVIDUALS CONTACTED DURING THE
PRE-CONSULTATION PROCESS

A Pre-Consultation Memo and Participant Letter were sent in January 2010 to initiate the
environmental review process. These are included as Appendix A.

A list of agencies and other parties that were presented notice of the proposed project or were
contacted during the pre-consultation period of the Draft EA is provided in Section 8.0 of this
document. Additionally, a listing of those agencies that will be provided an opportunity to review
the Draft EA is also provided in Section 8.0.
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PROJECT LOCATION - POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-1
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PROJECT LOCATION - TESORO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-2
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TAX MAP KEY ((1) 7-1-001:011, 030, AND 031) - POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-3
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TAX MAP KEY (1) 9-1-032: 084 POR. — TESORO SITE
PHYCAL ALGAE PILOT PROJECT Figure1-4
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STATE LAND USE DISTRICT MAP — POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-5
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STATE LAND USE DISTRICT MAP - TESORO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-6
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CITY AND COUNTY OF HONOLULU ZONING MAP - POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-7
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CITY AND COUNTY OF HONOLULU ZONING MAP - TESORO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-8
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CITY AND COUNTY OF HONOLULU,
CENTRAL O’AHU SUSTAINABLE COMMUNITIES PLAN URBAN LAND USE MAP — POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-9
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CITY AND COUNTY OF HONOLULU,

‘EWA DEVELOPMENT PLAN URBAN LAND USE MAP - TESORO SITE

PHYCAL ALGAE PILOT PROJECT Figure 1-10
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TOPOGRAPHY AND FEMA FLOOD ZONE - POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 1-11
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2.0 DESCRIPTION OF THE PROPOSED ACTION

2.1 PROJECT LOCATION AND CHARACTERISTICS

Location

The Phycal Algae Pilot will require two sites to carry out the project. One site will be used as for
an algae farm and processing area, and the second site will be used as a refinery to further process
the algae oil into energy products.

The first site (Poamoho site) will be used for the algae farm and processing facility located in
Wahiawa, on the island of O‘ahu in the State of Hawai‘i (Figure 1-1). The site lies within the
traditional moku of Waialua and the ahupua’a of Wahiawa (Figure 2-1). The project area is
approximately 34.117 acres, and encompasses portions of TMK: (1) 7-1-001: 011, 030 and 031
(Figure 1-3). The project site is bounded by Kamananui Road on the east, Kaukonahua Road on
the south, and agricultural lands to the north and west. Poamoho Camp residential area lies
beyond the agricultural lands to north. The site lies within a portion of the existing Poamoho
Plantation Camp as shown in Figure 2-2 and identified as Agricultural Unit B. The algae farm pilot
project will be situated on vacant agricultural lands classified by the State Land Use Commission
(LUC) as State Land Use Agricultural District (Figure 1-5). The land is zoned AG-1 Restricted
Agricultural District by the City and County of Honolulu’s (County) Land Use Ordinance (LUO)
(Figure 1-7). The site is designated for Agriculture on the Central O’ahu Sustainable Communities
Plan (SCP) (Figure 1-9) Adjacent areas surrounding the project site to the north, south, east and
west are also designated as Agricultural.

The second site (Tesoro site) will be used for a processing facility to refine and convert the purified
algae oil into a biofuels. This site is located in Kalaeloa, ‘Ewa District on the island of O‘ahu
(Figure 1-2). The vacant site is within the traditional moku of ‘Ewa and the ahupua‘a of
Honouliuli.  The project area encompasses a portion of TMK (1) 9-1-032: 084 and is
approximately 0.9 acres (39,204 square feet (sf)) (Figure 1-4). The Tesoro project site is bounded
by Kauhi Street to the north and Komohana Street on the west and light to medium industrial
facilities to the north and west. The site is designated as State Land Use Urban District (Figure 1-6)
and is zoned 1-2: Intensive Industrial District (Figure 1-8). Adjacent areas surrounding the project
site to the north, south, east and west are also designated as Industrial. Located within the ‘Ewa
District, the project site is designated for Industrial use on the City and County of Honolulu, ‘Ewa
Development Plan (DP) (Figure 1-10).

Ownership
The Poamoho project site is owned by HIDC Poamoho Camp, Inc. The Tesoro project site is
owned by Tesoro Hawaii Corporation. Both sites are leased by Phycal Hawaii R&D, LLC.

Adjacent Land Uses

Vacant agricultural land surrounds the subject site in Wahiawa, Central O‘ahu, and particularly
areas surrounding the Poamoho project site. The Poamoho site is bordered by agricultural lands
owned by Galbraith George Trust to the east, south, and west. To the north, the site is bordered by
agricultural lands owned by Dole Food Co. Inc. A small portion of land located in the front of the
Galbraith George Trust agricultural lands, directly southwest of the site, is owned by Greenworld
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Farms, LLC (Figure 1-3). These areas are designated as AG-1 Restricted Agricultural District under
the County LUO. The Phycal Algae Pilot project supports the County’s plans to preserve the
agricultural lands of this area and fits with the surrounding uses of the region.

Immediately to the north of the site is a small portion of vacant agricultural lands owned by HIDC
Poamoho Camp, Inc. This area will be leased to another farmer. The residential community of
Poamoho Camp lies directly beyond this vacant agricultural parcel. The camp is located within
the same tax map parcel (TMK: (1) 7-1-001: 011, 030, and 031) as the proposed project,
approximately1,000 ft from the site.

The proposed Tesoro project site is located near the southwestern portion of the Kalaeloa
Community Development District, and is undeveloped with overgrown natural vegetation to the
north and northeast of the Kalaeloa Community Development District is an urban area with
residential, commercial and supporting services, and an industrial support area with maintenance
shops, warehouses, and paved areas. The land uses bordering the Tesoro project site include an
undeveloped property owned by Tesoro Hawaii to the east, the Tesoro Hawaii refinery to the
south, and land owned by the Queen Emma Foundation to the north (leased to the Insurance Auto
Auction) (Figure 1-4). Land uses to the west of the site include the production of aluminum
beverage cans by Ball Corporation, S&M Welding, and a manufacturing plant owned by Bonded
Materials Co. Inc. Additionally, in the near future, a portion of the project parcel (TMK: (1) 9-1-
032:084 por.) will also be shared by UOP for an Integrated Bio-Refinery (IBR) pilot project. These
adjacent land areas are designated as I-2 Intensive Industrial District by the City and County of
Honolulu. Phycal’s proposed use of the Tesoro site for the conversion of algae oil to biofuels is
consistent with the industrial use of the property and surrounding area.

Existing On-Site Land Uses

The proposed Poamoho site was formerly used as agricultural land dating back to 1929. The
property was leased to Del Monte Corp (formerly known as California Packing Corp) from 1949 to
2005 for the cultivation pineapple crops. Del Monte was one of the largest producer’s of fresh
pineapple on O’ahu. However, in 2005, Del Monte closed its doors gave up its lease of the
agricultural property. Today, the project site is no longer used to cultivate pineapple. The
agricultural area remains as a former pineapple land and continues to be vacant and unused.

Up to 1998, the Tesoro project site was used by Waste Management of Hawaii, Inc. as the
Hawaiian Remediation and Recycling Facility for soils bioremediation. The portion of the Tesoro
site that is planned for the project is currently vacant. The land is owned by Tesoro Hawaii
Corporation. The other portion of the 12-acre site is used by Tesoro as the “North Tank Farm”, a
part of their overall refinery operation which provides jet and marine fuels, and gasoline to the
Hawaiian Islands. The site includes four above-ground petroleum bulk storage tanks.
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AHUPUA’A BOUNDARY MAP - POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 2-1
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AGRICULTURAL UNIT SUBDIVISION — POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 2-2
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2.2 PURPOSE OF THE PROPOSED PROJECT

The purpose of the Phycal Algae Pilot project is to develop a prototype algae farm and processing
facility in Hawai‘i. The project seeks to strengthen the capability of using algae as a biofuel crop
to provide a wide range of energy products and energy security with significant reductions in
greenhouse gas emissions. While the demand for biofuels is clear, the challenge is cost. The
development of this pilot project will allow Phycal Hawaii R&D, LLC, (Phycal) to complete
technical qualifications of algae to energy as a commercial product, permit system development,
and confirm the ability to produce products at acceptable cost targets.

Specifically, the pilot project’s main objectives will be to:
(1) Demonstrate Phycal’s commercial performance targets at a pilot-scale at the proposed
algae farm.
(2) Document the impact of the fuels produced on carbon dioxide recycle/reuse and the
environment.

To meet these objectives, the project will work towards completion of the following activities:

e Complete the process development at the subpilot-scale facility in Ohio to finalize the
pilot-scale design for use at the Hawai’i pilot project site.

e Validate the use of industrial emissions-derived carbon dioxide for algal culture.

e Build a pilot-scale algal farm and off-site processing equipment that demonstrates the
flexibility of algal oil to create drop-in renewable diesel fuel, renewable naphtha,
hydrotreated renewable jet fuel (HRJ) and algal oil (as a blend stock for generation fuels
and as a feedstock for biodiesel).

e Demonstrate the algae farm and off-site processing equipment to test and complete the
integration of all unit processes in preparation for the construction of a commercial-scale
facility in Hawai’i.

e These activities are essential to validate Phycal’s transition to commercial-scale project
finance and market entry, as well as to document the ability of the system to capture and
reuse carbon dioxide emissions from industrial sources for green energy products that
deliver benefit to the environment. These products will have lower carbon footprints
relative to the petroleum products they are scheduled to replace.

By developing this algae technology, the future potential of algae oil for biofuels can be realized at
a level that results in technical, economic, and environmental advantages. Additionally, in the
long-term, the Phycal Algae Pilot project will help to enhance U.S. energy supplies through the
responsible development of domestic renewable energy. Success in this project will help support
the nation’s goals of protecting the U.S. from the serious economic and strategic risks associated
with reliance on foreign oil.

2.3 DESCRIPTION OF PROPOSED PROJECT

Phycal has developed an integrated system for growing algae and extracting energy products,
primarily algal oil. This oil can be converted to biodiesel, drop-in “green” replacements for diesel
and jet fuel, fuel oil blends, and other products. Phycal’s strategic approach combines innovative
technology and system engineering with a focus on producing oil at a market competitive price.
Phycal will construct a pilot facility and commence the Phycal Algae Pilot project in 2010. Phycal
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Hawaii R&D, LLC, was created to oversee and implement the proposed project and operations in
Hawai‘i.

Algae offers well known and documented advantages as a biofuel crop with the potential of
providing a wide range of energy products and energy security with significant reductions in
greenhouse gas emissions. Through combinations of breakthrough technologies, the Phycal Algae
Pilot project will allow for successful demonstration and testing of components, system
performance, and products to support deployment of a commercial scale farm as early as 2015.

The project’s strategic approach combines innovative technology with an integrated system
designed to hit cost targets that will make algal oil a competitive fuel in the market. The project’s
approach uses three advances in key areas: extraction of oil, lipid production, and integration.
These key areas are described in greater detail below.

e Olexal® is a a novel living extraction process that “milks” oil from algae and recycles
living algae back to the ponds to grow more oil. This “milking” extraction process saves
inputs, energy, and time. The process also it requires minimal dewatering, removes culture
contaminants, and increases oil productivity.

e Heteroboost™ is an algae “feedlot” that uses mature algae from the open ponds and
increases lipid content by introducing fixed carbon in a closed system, such as inedible
sugar and glycerol, which dramatically increases algal productivity.

e Integrated production system in the Phycal design will reduce capital expenditures and
operating expenses, and therefore minimize unit output costs. Key innovations include
pond design and operations, reductions in internal energy consumption, water
management, and reductions in nutrient costs.

Phycal has tested and achieved successful growth rates and oil production using algal strains
commonly found in Hawai‘i. These strains will be used in the Phycal Algae Pilot project and will
support commercial production in Hawai‘i.

Commercial-Scale Operations

Phycal is developing a plan for the commercial scale operations in Hawai‘i because of its climate,
significant public support, and favorable market for algal biofuel. Hawai‘i’s combination of
sunshine and consistent temperature support commercial scale growth of algae in open ponds.
Additionally, Hawai’i has the availability of sufficient volumes of carbon dioxide (CO2), reclaimed
water, and currently under utilized land to support a commercial scale operation. The State of
Hawai‘i has announced the “Hawai‘i Clean Energy Initiative” and has established a number of
mechanisms to assist in the development of renewable energy projects. The State’s “Energy
Agreement” with the local utility (Hawaiian Electric Companies) establishes targets for the
development and use of renewable energy. Most importantly, the State currently pays a substantial
premium compared to the continental U.S. for the delivery of petroleum products to the islands.
There is increasing evidence that algal oil produced locally can become competitive in the
Hawai‘i market as a fuel for both a power generation and transportation.
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2.3.1 Process Description and Facilities

Algae facilities are essentially high-tech farms that are classified as agricultural use as aquaculture
production. These farms consist of a large algae crop cultivation area with relatively small area
dedicated to processing and support facilities.

The following is a summary description of the algae strains, pond grow out areas, various process
and support facilities requirements, and anticipated process activities for the Phycal Algae Pilot
project operation at the Poamoho site in Wahiawa, O‘ahu, Hawai'i.

Figure 2-3 and Figure 2-4 shows the overall site plan concept at the Poamoho site for the Phycal
Hawaii R&D, LLC, pilot project.

The Poamoho pilot project facility will include the following facility components:

e Approximately ten acres of shallow raceway ponds of various sizes for grow-out of
algae crop;

e Six greenhouses for initial phase grow-out of algae strains;

e One visitor trailer and three employee trailers including a building housing indoor algal
growing and oil boosting (Heteroboost) as well as raw material storage and a lay down
area;

e An outdoor area with various processing equipment facilities and storage tanks to
support (1) oil removal and purification equipment, (2) a water conditioning unit for
water purity and water recycling, (3) an anaerobic digester (methane captured from the
anaerobic digester will be oxidized onsite using a thermal oxidizer), and (4) gas storage
(CO2, propane, nitrogen).

The facilities at the Poamoho site will be approximately 5,000 sf and will have a trailer type of
design. These facilities will house laboratory and bench scale oil conversion equipment. Areas
outside of the facilities will be used to store gases and small quantities of oil product.

Phycal’s algal oil product will be transported off-site for refinement by Tesoro at their existing
facility in James Campbell Industrial Park. A site adjacent to the Tesoro refinery will house a small
pilot scale General Electric Research Center (GERC) unit which will convert the algal oil into
hydrotreated, renewable Jet Fuel, Renewable Naphtha, and Renewable Diesel in small quantities
less than 75 gal per day (gpd) maximum throughout (Figure 2-5). In this process, algal oil is fed
under high pressure into a liquid phase reactor or hydrotreating unit. This unit adds hydrogen to
the fuel and coverts higher boiling point fractions into fuels at a normal boiling point range of
biodiesel and jet fuel. Intermediate products are fed into a hydrogenation reactor. This process
uses a noble metal catalyst to add hydrogen to the fuels to convert them into a direct drop-in
replacement for diesel, and jet fuel. The byproducts of this step are naphtha and some light
molecular-weight gases. A thermal oxidizer will burn hydrogen-rich waste gases from the process.

The Tesoro project site will house an equipment trailer with a single office space, and a covered,
outdoor chemical, algal oil, and fuel storage area. The covered storage area will have engineered
secondary containment and capacity to store sixteen 55-gal algal oil drums, four 55-gal fuel drums,
one drum of sulfur, and two 55-gal wastewater drums.
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CONCEPTUAL SITE PLAN — POAMOHO SITE

PHYCAL ALGAE PILOT PROJECT Figure 2-3
(Source: Phycal Hawaii R&D, LLC, 2010)
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PRELIMINARY SITE PLAN — POAMOHO SITE

PHYCAL ALGAE PILOT PROJECT

(Source: Austin, Tsutsumi & Associates, Inc., 2010)
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The following flow chart provides a simplified depiction of the steps followed in the algae grow
out and processing.

Grow-Out & Harvest Processing Transport & Processing End
Algal Oil Algal Oil »| Oil Refined
Algae Removal Collected Methane to Diesel & Algae-
Algae Grow-Out (on-site) Gas Based
Nursery Ponds 'and P 1-Living . Algal Cells e Methane Products
Boosting Extraction Anaeorobic Convert to Used by
(Heteroboost) (Olexal®) Digestion HECO,
2-Harvesting Organic || Residue Others
Extraction Residue Convert Soil
(Aqueous Dewater
. Extraction)
Poamoho Site

Tesoro Site

Summary descriptions of the project elements and process steps are provided below.

Algae Nursery and Greenhouse (Poamoho Site)

Algae strains grown at the Phycal facility will only include species of algae that are listed by
the State Board of Agriculture (BOA) as permissible for use in Hawai’i. The project will not
import or use genetically modified algae. In preparation for the Hawai’i pilot, Phycal has used
algae species that meet the State BOA regulations for use in Hawai’i. A laboratory will house
the algae propagation nursery, and a greenhouse will prepare the algae for introduction to
ponds.

Algae Production Ponds (Poamoho Site)

The primary aquaculture operation at the Phycal project will include approximately 10 acres of
shallow ponds of various dimensions. The raceway algae production ponds will be lined and
shallow (12 to 24 inches deep). Algae grown in the greenhouse will begin grow-out in the
smaller ponds, and then transferred into sequentially larger production ponds.

Boosting Process (Poamoho Site)

Heteroboost™ is an algae “feedlot” for algae that has matured in the open ponds. The matured
algae is transferred to the Heteroboost™ process where lipid content is increased through the
introduction of fixed carbon, such as inedible sugar or glycerol. After the Heteroboost™
process occurs, the algae are sent to aqueous extraction where the lipid is separated from the
biomass.

Algal Oil Harvesting (Extraction) Facilities (Poamoho Site)

Living Extraction Olexal® is Phycal’s novel living extraction process that “milks” oil from
algae, and recycles living algae back to the ponds to grow more oil. This process also helps to
keep the water clean and free from algae predators.
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Harvesting Extraction is the process that essentially breaks open the algae cell to separate the
algal lipid portion (“algal 0il”) from the remainder of the algae cell biomass. Several valuable
proteins and carbohydrates may also be separated from the biomass before the residual
biomass is conveyed to the anaerobic digester. Isoparaffinic fluids will be used as a solvent in
extraction process to obtain the algal oil. Isopar is a purified component derived from
petroleum. Isopar is necessary for washing the oil out of the algae in the initial processing
step. Small quantities of this fluid are contained in the extraction system and not exposed to
the environment.

¢ Anaerobic Digestion (Poamoho Site)
A digester unit will be employed in the process system to convert the residual algal biomass
into methane. The small volumes of Methane produced from the digested biomass will be
thermally oxidized. There is future potential for on-site energy production from biomass
methane.

¢ Pond and Process Water Recycling (Poamoho Site)
Water used in the Poamoho site ponds for algae propagation and the process units will be
filtered and conditioned for recycling in the water conditioning system. Water in the ponds will
be continuously monitored and recycled to retain the proper living medium for the algae. The
process units of Heteroboost™ and aqueous extraction will include dewatering functions,
where water will be conditioned to eliminate contaminants that inhibit the growth of algae.
The conditioned water will be returned to the algae production ponds.

e Farm Supplies and Maintenance Storage Facilities (Poamoho and Tesoro Sites)
Storage areas will be located in the process building, to provide storage for operational use and
storage of supplies, such as nutrients, chemicals, tanks, pumps, hoses, and maintenance
equipment. Chemical and fuels on-site will comply with State and Federal requirements.

The Tesoro site will also include a storage area for equipment and materials operations.

¢ Farm Office & Laboratory Facilities (Poamoho and Tesoro Sites)
The aquaculture operational facilities will be housed in three temporary employee trailers on
the Poamoho site. These facilities will include the farm operation offices, which will provide
space for staff and management. The laboratory/testing facilities will be essential to the
successful monitoring of aquaculture pond systems and the on-site harvesting and processing
steps.

The Tesoro site will also house a temporary office trailer for staff and management.

e Algal Oil Storage Transport for Refinement at Tesoro Site (Poamoho Site)
Algal oil will be temporarily stored on-site, and then transported off-site using containers or
tanker truck to the Phycal processing facility at Tesoro refinery facilities located at the James
Campbell Industrial Park in Kalaeloa.
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e Algae Oil Conversion to Biofuels (Tesoro Site)
The algae oil produced at the Poamoho site will be brought to the Tesoro site for refining in 55
gallon drums. The chemical reaction of oil to various fuels is done under pressure in small
tubular reactors. The oil is heated to 300 to 400 degrees Centigrade, and then water (steam) or
hydrogen is added to convert the fuel to various blends of naphtha, diesel and jet fuel.

The general term for the algae oil-derived product is “diesel” because it is in essence a drop-in
replacement for fossil fuels given the added hydrogen to the oil molecules. The jet fuel is the
same composition as that derived from fossil fuels. The process is controlled by temperature,
pressure and flow rate to shift the type of products made. Typical reaction condition is roughly
one third each of naphtha, diesel and jet fuel. Through shifting reaction conditions, the fuels
produced can be made up of all diesel as the liquid fraction, and the balance as LPG,
including hydrogen, methane and propane. This allows some degree of control over the mix
of fuels needed at any given time.

The processing and conversion unit requires hydrogen which will come from the Tesoro plant.
Approximately 100 kilowatts (kW) of power will be required to run the reactors. Once the
reactors are heated to temperature, the heat of reaction will sustain the unit. From this point,
the process requires electricity for controls, valves and pumps. To manage the excess LPG,
methane and hydrogen, there will be a small ground flare employed on the site.

e  Water Supply Source, Storage, Pre-Treatment and Distribution (Poamoho Site)

Water system elements are described in detail in the Preliminary Engineering Report (PER)
prepared by Austin, Tsutsumi & Associates, Inc. (ATA) (Appendix B). At full operation of the
pilot plant, it is anticipated that approximately 110,000 gpd of make-up water will be required
to maintain the algae production operations at the Poamoho site. Make-up water is required to
offset losses predominately due evaporation. The water requirement will peak during drier
summer months when evaporation is greatest. There will be pre-treatment of water to ensure
appropriate water quality. Pond water will be conditioned with injected CO, and nutrients to
enhance algae growth. Water supply for the algae pilot facilities will use reclaimed water that
will be trucked in daily from the Schofield Barracks Wastewater Treatment Plant (WWTP). At
full operation of the Phycal pilot plant, it is anticipated that a maximum of 18-20 water truck
round trips will occur daily at the Poamoho site.

e Domestic Wastewater Treatment and Disposal (Poamoho and Tesoro Sites)

Wastewater system elements are described in detail in the PER by ATA (Appendix B). There is
no municipal wastewater collection system serving the existing Poamoho and Tesoro project
sites. Domestic wastewater from the offices and laboratory buildings at the Poamoho site will
be managed through an on-site wastewater pump station which will discharge sewage through
a new forcemain that will connect to the existing 10-inch forcemain in Kamananui Road. The
sewer line will eventually discharge to the Schofield Barracks WWTP.  Wastewater
contributions are estimated to be approximately 45,200 gallons per day (gpd) (average daily
demand) based on 40 employees plus the process water.

There is no sewer system in the immediate area of the Tesoro project site. The properties in
the area use individual wastewater systems, therefore, a self-contained wastewater collection
system (portable toilet) will be used for domestic wastewater. The average daily demand will
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be approximately 160 gpd based on two employees. Waste from industrial processes will be
disposed of off-site.

e Agquaculture Pond and Process Water Treatment and Disposal (Poamoho Site)

The algae farm will condition and recycle water from the ponds during the grow-out phase.
The algae processing facilities at the Poamoho site will generate reusable water from (1) the
dewatering of collected algae; (2) the separation of lipids from the algae cells; and (3)
subsequent digester processing of the algal cell material. Reusable water generated from the
various operations of the algae pilot facility will be conditioned on-site for reuse in the ponds.
Water used for general cleaning and equipment blow down will be discharged into the sewer
at approximately 300 gpd.

ATA (Appendix B) summarizes the process water constituents, water conditioning, and
methods for disposal. Water conditioning and reuse will be conducted in compliance with
State DOH regulations.

e Algae Organic Waste By-product Processing/ Anaeorboic Digester (Poamoho Site)
The algae oil production process at the Poamoho site will generate organic cellulose residue
from the extraction of lipid from the algae cells. The cellulosic material will be collected,
dewatered, and placed in an anaerobic digester. The digester using microbial breakdown
process yields a valuable by-product in methane gas (CH4) gas. In Phycal’s production facility,
this methane will be used to produce electricity. At the pilot plant, the methane volumes will
be too small for electricity production, so the methane gas will be thermally oxidized.

e On-Site Roadways and State/County Roadway Access (Poamoho and Tesoro Sites)

The existing Poamoho site can be accessed via two agricultural roads off Kaukonahua Road
and Kamananui Road. The main access to the site will be from Kaukonahua Road, an existing
two lane, 22-foot wide public roadway, near the southwest corner of the site. There is an
existing dirt cane-haul road in that location that will be regraded and improved to make the
24-foot wide access drive into the facility. The new entry road and loop road providing access
to the central facility buildings will be gravel. The larger width roadway will be provided to
facilitate the movement of large semi-trailer trucks. Other smaller 15-foot wide gravel
roadways will circulate around the proposed ponds. A gravel parking area will provide 46
spaces for employees and visitors. A portion of the parking area will be paved with asphalt
cement (AC) as required by Americans with Disabilities Act (ADA) guidelines. Appropriate
driveway connection approvals will be obtained from the City and State for this agricultural
property. Worker vehicles and delivery trucks will access the site through these approved
driveway connections. Required deliveries to site will require no additional improvements to
public highways.

There are two existing accesses for the Tesoro site. The main access is off of a private road
owned by Tesoro located along the eastern boundary of the parcel at the end of Kauhi Street.
A 24-foot wide gravel access driveway will be constructed off of the private roadway. An entry
gate will be added to the existing perimeter fence for access to the site. A gravel parking lot
will also be provided on the site with enough room for a large truck to deliver the 55-gallon
drums from the Poamoho site. Algae oil truck deliveries from the Poamoho site are expected to
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occur approximately one time per week. The secondary access to the site is off Komohana
Street along the western portion of the site.

¢ Facility Operations and Security (Poamoho and Tesoro Sites)
At the Poamoho site, the Phycal Algae Pilot project will have daily operations, with several
employees on-site during regular operating hours and evening shifts. Worker vehicles and
trucks will access the site on a daily basis. The project site will be secured by fences, entry
gates, screens, lighting, and other security measures. A natural vegetation buffer will be
retained along the east and south sides of the aquaculture ponds fronting the two roadways.

At the Tesoro site, the project will have daily operations with two employees on-site during
regular day time operating hours. While the perimeter of the entire Tesoro parcel is currently
fenced off to the public, Phycal’s portion of the property will be furthered secured by fencing
around the project area.

e Hazardous Materials Management (Poamoho and Tesoro Sites)
The operations of the pilot processing facility at the Poamoho and Tesoro sites will involve the
use of hazardous materials in the facilities maintenance activities, including fuels, lubricants
and cleaning products. The laboratory processes and algae oil extraction process will also
require the use of chemicals, some of which are classified as hazardous materials.

A study of hazardous materials was carried out for the project by ARCADIS in May 2010
(Appendix C). Storage, use and disposal of hazardous materials will be in compliance with
Federal laws administered by the U.S. EPA and the State of Hawai‘i DOH, Solid and
Hazardous Waste Branch (SHWB). See Section 3.9 for additional information.

2.4 PROJECT UTILITIES AND INFRASTRUCTURE

Overall existing conditions, impacts, and mitigation measures for utilities are discussed in Section
3.0 of this document. The existing Poamoho and Tesoro project sites have no water, electric
services, sewer connections, or solid waste collection services. A PER was prepared for the Phycal
Algae Pilot project by ATA and is provided as Appendix B. The following section describes the
physical characteristics of the site utilities with the development of the pilot project.

2.4.1 Water

Potable water service for the project will be provided by Poamoho Camp’s existing private water
service. There is an existing private 4-inch transmission water line in the vicinity of Kamananui
Road and Kamehameha Highway that supplies water to Poamoho Camp. This private water line is
connected to the City and County of Honolulu Board of Water Supply (BWS) water system at
Whitmore Village. The domestic line will serve the potable water needs of the employees but will
not be used for pond operations and processing in the remaining area of the site. The pilot project
will use reclaimed water from Schofield Barracks WWTP for pond operations and fire demands
which will be stored on-site.
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Potable water for the Tesoro site will be trucked in from the Poamoho site and stored on-site in a
55 gallon tank. The fire flow requirements will be provided by Tesoro’s 10-inch fire line, which is
located adjacent to Tesoro’s tanks (Figure 2-5).

2.4.2 Wastewater

Domestic wastewater at the Poamoho site will be managed through an on-site wastewater pump
station which will discharge sewage through a new forcemain that will connect to the existing 10-
inch forcemain in Kamananui Road. The sewer line will eventually discharge to the Schofield
Barracks WWTP.

A self-contained wastewater collection system (portable toilet) will be used for domestic
wastewater at the Tesoro site. Waste from industrial processes will be disposed of off-site.

2.4.3 Drainage System

The proposed Poamoho site will have four drainage areas. Runoff from Drainage Area 1A (algae
production ponds, adjacent roads, parking, and equipment pad areas) will be collected by
perimeter grass swales that carry the runoff to Retention Basin A. Stormwater from Drainage Area
1B (remaining undeveloped site area) will flow overland to the north. Drainage Area 2 (entry drive
and southwestern corner of the site) will be reduced in size from existing conditions, therefore
reducing the amount of runoff. Runoff from Drainage Area 3 (six greenhouses and several algae
ponds in the southeastern corner of the site) will be collected in perimeter swales similar to
Drainage Area 1A, and will be routed to Retention Basin B.

The drainage system at the Tesoro site will consist of an infiltration basin which constructed
adjacent to the facility where runoff can be collected and allowed to infiltrate into the permeable
soils.

2.4.4 Solid Waste Disposal

Solid waste from the Poamoho project site will be disposed of at the Waimanalo Gulch Sanitary
Landfill by a private contractor once per week. The proposed project will generate some solid
waste with the general construction of the project. The operation and use of the site will also
generate production waste and biomass residuals, however, significant amounts of new solid waste
generation are not anticipated. Reuse and recycling will be implemented on site to the extent
practicable. Efforts will be made to reuse residual biomass as a soil amendment for fertilization of
agricultural crops.

No solid waste will be generated from the Tesoro site.
2.4.5 Other Utilities

There is no existing electrical service to the project site. The pilot project will require electrical
services to power the labs and office spaces on the site at the Poamoho site. Electricity will also be
needed to operate the production facility equipment and algae ponds. Electric service will be
provided by a connection to the Poamoho Camp’s overhead electric lines. Hawaiian Electric
Company (HECO) presently serves this area.
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Electrical power for the Tesoro site will be supplied by a drop from the Tesoro power line to the
equipment trailer. HECO presently serves this area from its Malakole substation located in James
Campbell Industrial Park.

2.4.6 Access, Roadways, and Parking

The Poamoho project site is bounded by Kamananui Road and Kaukonahua Road. Agricultural
field roads also exist within the current project site. As described above in Section 2.3.1, the
existing Poamoho site can be accessed via two agricultural roads off Kaukonahua Road and
Kamananui Road. The primary access to the site will be from Kaukonahua Road. The existing on-
site cane-haul field road will be improved to make a 24-foot wide access gravel driveway into the
facility. A gravel parking area located at the southwestern portion of the Poamoho site will provide
46 spaces for employees and visitors, some of which will be paved with asphalt concrete.

The Tesoro project site is bounded by Komohana Street and Kauhi Street. There are two existing
accesses for the Tesoro site. The main access is off of a private road owned by Tesoro located
along the eastern boundary of the parcel at the end of Kauhi Street. A 24-foot wide gravel access
driveway will be constructed off of the private roadway. A gravel parking lot will also be provided
on the site.

2.5 CONSTRUCTION CHARACTERISTICS

The proposed project will require the development of an algae farm and facilities at the Poamoho
site and a biofuels processing facility at the Tesoro site. Both project sites will require some
vegetation clearing, grubbing, minor grading, general construction, and landscaping.

2.5.1 Landscape Management

Minor clearing, grubbing and grading will be needed on both of the project sites to level the
existing land for placement of the algae farm and production facilities. Most of the existing
landscaping surrounding the project areas, which consist of overgrown vegetation, will remain in
place. A natural vegetation buffer will be retained at the Poamoho site along the east and south
sides of the aquaculture ponds fronting the two roadways. This earthen berm at the Poamoho site
will be used for security, privacy, and will make the project less visible from the roadways.

2.5.2 [Excavations

The Poamoho project site will require grading and leveling of the land. The site will be graded in
terraces to provide level areas for the large algae ponds. There will be a mix of excavation and
embankment, with a net excess of approximately 3,000 cubic yards (cy) of material. Excavation

materials will be used within the site to create higher and lower leveled areas.

The Tesoro site is nearly flat and minimum grading will be necessary.
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2.5.3 General Construction

The construction of the project will include the formation and placement of concrete foundations,
the installation of drainage infrastructure, electrical wiring and equipment, general carpentry work
and many other trades and work associated with typical construction activities will also be carried
out for the project.

Impacts to the land that occur from the development of the project, including new infrastructure
and the laying of concrete on the site, will be removed after the project’s completion. Pond areas
will be filled and all buildings and equipment will be removed. Concrete areas will be ground up
and used as construction materials for other projects. The land within the project area will be
leveled to its natural state and grasses will be planted to prevent erosion from occurring. The
project design is a low-impact development process and will have no long term impact on the
land. Construction work will be performed in accordance with the Federal, State, and City
approved design standards.

Construction activity hours will be from 7:00 am to 6:00 pm. Construction will adhere to
applicable noise regulations as per Title 11, Chapter 46, of the HAR 11-46. Typical construction
vehicles will be used on the jobsite for the development of the aquaculture project. These may
include D9 dozers, front-end loaders, scraper, dump trucks, water trucks, etc. A permit from DOT
Highways will be obtained for transport of oversize equipment and overweight loads.

The project will comply with NPDES permit requirements for construction activity. A NPDES
permit for discharge of stormwater associated with construction activities will be obtained for the
Poamoho site. The requirements of the approved NPDES permit and erosion control plan will be
adhered to during construction as appropriate. Construction, grading and drainage plans for the
project will be submitted to appropriate agencies, such as DOT Highways Division, for review and
approval.

2.6 OCCUPANCY AND HOURS OF OPERATION

The Phycal Algae Pilot project will employ approximately 40 workers to support daily operations
at the Poamoho and Tesoro project sites.

At the Poamoho site, the Phycal Algae Pilot project will operate 24 hours per day, seven days per
week. Several employees will be on-site during each production shift. The production shifts for
the Poamoho site are from 6:00 am to 2:00 pm, 2:00 pm to 10:00 pm, and 10:00 pm to 6:00 am.

At the Tesoro site, the project will operate 24 hours per day, seven days per week. There will be
two employees on-site for each shift. Production shifts for the Tesoro site are also from 6:00 am to
2:00 pm, 2:00 pm to 10:00 pm, and 10:00 pm to 6:00 am.

2.7 SUMMARY OF PROJECTED COSTS

Costs for the Phycal Algae Pilot project are estimated at $65 million. The costs will be met through
Federal, State and private funding.
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3.0 DESCRIPTION OF THE ENVIRONMENTAL SETTING,
POTENTIAL IMPACTS AND MITIGATION MEASURES

This section describes the existing environmental setting and identifies possible impacts of the
proposed project. Strategies to mitigate those potential impacts are also identified.

3.1 TOPOGRAPHY

Existing Conditions

The Poamoho site is undeveloped land formerly used for cultivating pineapples. Today, the site is
overgrown with brush, tall grass, and weeds. Other than two dirt cane haul roads that pass through
the site, there are no existing structures. The project site consists of approximately 34.117 acres
extending northward from Kaukonahua Road. The elevation of the property ranges from 946 to
983 feet mean sea level (msl). The lot contains a high point that slopes away to the north, east,
and west. The slopes range from nearly flat to 7 percent with an average gradient of around 4
percent (Figure 1-11).

The Tesoro project site is undeveloped land filled with overgrown grasses and weed type
vegetation. The project site is a portion (0.9 acres) of the approximately 12-acre parcel owned by
Tesoro. There are no existing structures or access areas on the site. The elevation at the site is
approximately 13 feet msl (Figure 3-1).

Anticipated Impacts and Mitigation Measures
No substantial changes to the site’s topography will be made, although some excavation and
minor grading will be required during the construction process to provide level areas for the
parking area, ponds and production facilities. Best Management Practices will be implemented
pursuant to the required Grading Permit to mitigate any potential impacts of soil erosion and
fugitive dust during any grading or excavation.

3.2 SOILS AND GEOLOGIC CONDITIONS

Existing Conditions

According to the Geology of the State of Hawai‘i (1985), the Poamoho project site is situated
within the Schofield Plateau that spans the central part of O‘ahu. The Schofield Plateau was
formed by the lava flows from the Ko‘olau Range to the east banking against the older Wai‘anae
Range to the west. These lava flows are part of the Ko‘olau volcanic series comprising the majority
of the Schofield Plateau, however, some of the Ko‘olau volcanic series partially overlaps the
Wai‘anae volcanic series within the plateau. Both the Ko‘olau volcanic series and Wai‘anae
volcanic series emerged during the Tertiary period of the Cenozoic era, with the lavas erupting in
the Pliocene time; however, the Ko‘olau volcanic series is the younger of the two series. On the
west side of the plateau and along the rim of the Kaukonahua Valley, the plateau consists of
alluvium from the Wai‘anae Range piled against and interweaved with the Ko‘olau lavas. These
alluvial deposits occurred during the Holocene and Pleistocene ages.
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TOPOGRAPHY AND SOILS — TESORO SITE

PHYCAL ALGAE PILOT PROJECT Figure 3-1
(Source: Natural Resource Conservation Service (NRCS), 1972)
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The soils on the Poamoho project site consist of two types of Wahiawa silty clay - 0 to 3 percent
slopes (WaA) and 3 to 8 percent slopes (WaB). These soil types are of the Wahiawa Series, which
consists of well-drained soils that occur within elevation ranges from 500 to 1,200 feet. A
representative soil profile consists of about 12 inches of dusky red silty clay followed by about 48
inches of dark reddish-brown silty clay that has a subangular blocky structure. The substratum is
weathered basic igneous rock, although this is generally quite deep. Permeability is moderately
rapid and the erosion hazard is slight. The Hydrologic Soil Group (HSG) for runoff is Type “B”
(Figure 3-2).

e Wahiawa silty clay (WaA). Wahiawa silty clay, O to 3 percent slopes (WaA) surface layer is
very dusky red and dusky red silty clay about 12 inches thick. The subsoil, about 48 inches
thick, is dark reddish-brown silty clay that has subangular blocky structure. The underlying
material is weathered basic igneous rock. The soil is medium acid in the surface layer and
medium acid to neutral in the subsoil. Permeability is moderately rapid. Runoff is slow
and the erosion hazard is no more than slight. This subsoil is used for sugar cane,
pinepapple, pasture and homesites.

e Wabhiawa silty clay (WaB). Wahiawa silty clay, 3 to 8 percent slopes (WaB) -- runoff is
slow and the erosion hazard is slight. This soil is used for sugar cane, pineapple, and
pasture.

The Land Study Bureau (LSB) classifies the Poamoho project area as Class B soils which have the
second highest agricultural productivity rating (Figure 3-3). The Agricultural Lands of Importance
to the State of Hawai‘i (ALISH) rating characterized the vast majority of the Poamoho project site as
“Unique” agricultural land which is defined as Non-Prime agricultural land used for the
production of specific high-value crops (e.g., coffee and taro) (Figure 3-4).

The Tesoro project area is on a portion of the ‘Ewa Plain which was formed as the lava from the
two volcanoes merged. The coastal areas of the ‘Ewa Plain consist of sediments from the erosion of
the volcanoes and the remains of coral growth. The ‘Ewa Coastal Plain comprises an area of
approximately 28 square miles and is composed of an exposed emergent reef. The caprock has
sequences of relatively flat Pleistocene marine sedimentary deposits and terrestrial alluvium
deposits. The marine sedimentary deposits consist of calcareous silts, sands and gravels and reef
limestone layers. The terrestrial alluvium deposits consist of silts and clays derived from upslope
volcanic material (UH, 1983).

The Tesoro project site and a large part of the surrounding area contains soil classified Coral
Outcrop (Cr) (Figure 3-1). This soil consists of coral and cemented calcareous sand. Coral reefs
were formed in shallow ocean water at a previous time when the ocean level was higher. Coral
outcrop can be found exposed at the ocean shore, on the coastal plains, and at the foot of the
uplands. 80 to 90 percent of the coral outcrop is made from coral reef. The remaining 10 to 20
percent consists of a thin layer of red soil in cracks, crevices, and depressions within the coral
outcrop. Vegetation on this type of soil consists of kiawe, koa haole, and fingergrass. Permeability
is rapid and the HSG is Type “A”.

No LSB data exists for the proposed Tesoro project site. No ALISH data is available for the Tesoro
project site.
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SOILS - POAMOHO SITE

PHYCAL ALGAE PILOT PROJECT Figure 3-2
(Source: Natural Resource Conservation Service (NRCS), 1972)
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LAND STUDY BUREAU AGRICULTURAL PRODUCTIVITY RATING - POAMOHO SITE

PHYCAL ALGAE PILOT PROJECT Figure 3-3
(Source: Land Study Bureau, 1972)
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AGRICULTURAL LANDS OF IMPORTANCE - POAMOHO SITE

PHYCAL ALGAE PILOT PROJECT Figure 3-4
(Source: Agricultural Lands of Importance to the State of Hawai‘i (ALISH), 1977)
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Anticipated Impacts and Mitigation Measures

The Poamoho project site has been historically used for the agriculture. The land will remain in
agricultural use for aquaculture. Development of the project will not change the overall soil
composition at the site. Due to grading and leveling, soil will be distributed. During construction
of the pilot project, erosion control practices will comply with County, State, and Federal
regulations. Best management practices (BMP) will be implemented pursuant to the required
Grading Permit to mitigate potential impacts of soil erosion and fugitive dust during grading or
excavation. At a minimum, these practices will include: sediment traps, temporary diversion
berms and swales, silt fences, dust fences, inlet protection, stabilized construction entrances and
truck wash-down areas. The State DOH NPDES permit will be obtained for the project from the
State prior to construction.

3.3 CLIMATE

Existing Conditions

The climate at both project sites is typical of the climate that characterizes most of the State of
Hawai‘i. It is relatively mild with constant temperatures throughout the year, moderate humidity,
persistent northeasterly trade winds, and infrequent severe rainstorms.  Visibility surrounding the
existing sites is typically clear except when vog is present. Vog is a result of erupting volcanoes on
the island of Hawai‘i. During prolonged periods of southerly Kona winds, the vog can affect
islands across the entire State.

The Poamoho project site has an annual average temperature ranging from the high-60s to the
mid-80s Fahrenheit (°F), the average monthly low temperature is 65°F in January and February and
average monthly high temperature is 88°F in August and September (WRRC, n.d.(b)). On the ‘Ewa
Plain where the Tesoro project site is located, low temperatures range from about 60°F in the
winter to near 70°F in the summer and high temperatures range from 80°F in the winter to almost
90°F in the summer (UH,1983).

Winds from the northeast, known as trade winds, are the most predominant over the Hawaiian
Islands. In the winter, there is a shift in the wind patterns characterized by the arrival of the
westerly winds and frontal influences from the North Temperate Zone becoming more prevalent.
Westerly winds typically are characterized by the presence of strong winds and high wave activity
from the southwestern sector of the Pacific. Overall, the annual average wind speed near the
Poamoho project site ranges from 9 to 10 miles per hour (WRRC). n.d.(a)). Winds speeds near the
Tesoro site and Barbers Point area average 12 mph (State of Hawai‘i DOA and State of Hawai’i
DOT, 2000).

Hawai‘i's heaviest rains come from winter storms that generally occur between October and April.
Rainfall in the vicinity of the Poamoho project site is relatively moderate, with an average annual
rainfall of approximately 40 to 60 inches. The average annual rainfall in the Barbers Point area and
the vicinity of the Tesoro project site is 20 inches (DOA and DOT, 2000).

Anticipated Impacts and Mitigation Measures
The Phycal Algae Pilot project will have no effect on climate conditions, and therefore, no
mitigation measures are recommended.
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3.4 NATURAL HAZARDS

Existing Conditions

The Poamoho project site is located on a high point and is well above the nearby Poamoho and
Kaukonahua Stream floodways. The entire site is within flood Zone D, defined as: “Areas in which
flood hazards are undetermined, but possible” (Figure 1-11). The Federal Emergency Management
Agency (FEMA) Flood Insurance Rate Map (FIRM) panel number for this area is: 15003C0120F.
This map panel is a non-printed panel since FEMA has not completed a flood study for this area.
The Poamoho project area is located well away from streams and coastal areas; therefore, no
unique aquatic habitats are present on the existing site.

The Tesoro project site is also located within flood Zone D. The FEMA FIRM panel number for this
area is 15003C0315F. The Tesoro site is located approximately 0.75 miles from the nearest
coastal area, therefore no unique aquatic habitats are present on the existing site.

Anticipated Impacts and Mitigation Measures

Because the project area is located away from the coastal area and the stream courses, the project
area is secure from stream flooding, as well as coastal inundation. To prevent ponding or
localized flooding resulting from storm run-off, existing drainage infrastructure in affected areas of
the project will be improved to meet applicable design and construction standards. All
construction will necessarily conform to relevant building codes to mitigate the risk of wind and
seismic damage.

Zone X includes areas of minimal hazard from the principal source of flood in the area and the
Flood Insurance Program does not have any regulations for development within this district. No
mitigation measures are required.

3.5 FLORA AND FAUNA

A botanical survey for both the Poamoho site and the Tesoro site was conducted for the project by
AECOS, Inc in April 2010. The findings of the assessment are included as Appendix D.

3.5.1 Flora

Existing Conditions

The Poamoho project site is an abandoned pineapple field. Weedy growth now dominates the
parcel, however, evidence of the former agricultural use is present in the farm access roads and
planting rows, as well as the occasional groupings of commercial pineapple plants still growing in
the field. A majority of the site is covered by grasses, with several other herbaceous plants present
and mixed within the grasses. Tall Guinea grass (Urochloa maxima) occurs in patches, especially
around the margins bordering the paved highways and along the unpaved farm roads. From off
the property, these grasses give the impression that the land is more or less impenetrable. Most of
the ground previously occupied by pineapple is a mixture of sourgrass (Digiteria insularis) and
beggars tick (Bidens spp.), growth of which tend to be under 0.6 meters (m) high. In addition,
shrubs and small trees are scattered over the parcel. The majority of these are pua nana honua
(Solanum mauritianum) and dog tail (Buddleia asiatica). No plant species currently listed, or
proposed for listing under either the federal or State of Hawai‘i endangered species statutes was
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detected during the course of the survey, and none would be anticipated given the nature of the
vegetation.

The northern end of the Tesoro parcel was completely developed as a bioremediation facility until
1998. This facility was removed and the site completely cleaned of structures and debris. The site
is now a graded level lot with the vegetation slowly returning. Presently, this vegetation is mostly
open scrub and grassland with a few scattered small trees, mostly kiawe (Prosopis pallida). The
grass is mostly buffel grass (Cenchrus ciliaris), but low-growing (spreading), ruderal herbs are
nearly as common as grass across the lot. A total of 28 plant species were recorded in the survey
of the empty lot adjacent to the Tesoro Refinery in James Campbell Industrial Park (Appendix D).
These are mostly weedy species reflecting the relatively recent disturbance of the site. Of the 28
species identified on the lot, three are native (all indigenous; no endemics) or 10.7%. The only
plant observed of potential sensitivity and endangered species concern is the tree tobacco
(Nicotiana glauca). This plant is an introduced species and not an endangered or threatened plant
species. However, this plant is a known food source for the caterpillar (larva) of the endangered
Blackburn’s Sphinx moth (Manduca blackburni). The moth is thought to be extinct on O‘ahu, but
host plants are inspected for caterpillars, and there were none found on the site (Appendix D).

Anticipated Impacts and Mitigation Measures

The development and operation of the pilot project are not expected to result in adverse impacts to
plants at either the Poamoho site or the Tesoro site. No plant species currently listed, or proposed
for listing under either the federal or State of Hawai‘i endangered species statutes, was detected
during the course of the survey (Appendix D). The vegetation found at the proposed Poamoho
project site is entirely one of early succession from a previously used and maintained agricultural
field. The vegetation at the proposed Tesoro site is reminiscent of an industrial area having a
graded level lot with slowing returning vegetation. There are no areas on the sites that were not
previously cleared of natural vegetation. No wetlands, floodplains, or other ecologically sensitive
terrain are also present. No mitigation measures relating specifically to flora resources are
proposed.

3.5.2 Fauna

While no avian species currently listed, or proposed for listing under either the Federal or State of
Hawai‘i endangered species statutes was detected during the course of this survey, a total of 334
individual birds of 15 different species, representing separate 12 families, were recorded during the
survey (Appendix D).

Although no endangered Hawaiian Waterbirds were detected during the survey, depending on
how the aquaculture facility is laid out, and whether open ponds, raceways or other standing water
will be present following the build-out of the project, several listed waterbird species may be
attracted to the facility. The four extant endangered waterbird species currently known from
O’ahu, Hawaiian Duck (Anas wyvilliana), the Hawaiian endemic sub-species of the Common
Moorhen (Gallinula chloropus sandvicensis), Hawaiian Coot (Fulica alai), and the Hawaiian
endemic sub-species of the Black-necked Stilt (Himantopus mexicanus knudseni), are all
opportunistic species that are readily attracted to water features. All of these species have been
recorded utilizing aquaculture facilities in the Hawaiian Islands.
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The Tesoro site was deemed lacking in habitat resources to support avian fauna other than
common, introduced species. Some of the avian faunal species recorded during the site survey
were the Spotted Dove (Streptopelia chinensis), Zebra Dove (Geopelia straiata), Common Myna
(Acridotheres tristis), and the House Finch (Carpodacua mexicanus).

No mammalian species currently listed, or proposed for listing under either the Federal or State of
Hawai‘i endangered species statutes detected during the course of the Poamoho site or Tesoro site
surveys.

Anticipated Impacts and Mitigation Measures

It is not expected that the modification of the habitat currently found within the Poamoho project
site and the Tesoro project site will have a negative impact on avian or mammalian species. This
includes potential effects to currently listed as endangered, threatened, or any that are currently
proposed for listing under either Federal or State of Hawai‘i endangered species statutes.
Furthermore, the pilot project will not result in modification of any federally designated Critical
Habitat, as there is none present on the subject properties.

From a native avian and mammalian perspective there is nothing unique about the habitat present
within either of the project sites (Poamoho site or Tesoro site), and none of the habitat are
important for any listed avian or mammalian species currently known from the Island of O‘ahu.

While there is the potential that the operation of aquaculture ponds at the Poamoho site may
attract one or more endangered waterbird species, the project will minimize the potential effects to
endangered waterbirds. The water circulation equipment for the raceway ponds and other water
holding bodies on the site will be shielded with bird netting, or other materials to prevent the
endangered waterbirds from being harmed at the facilities.

There are no anticipated adverse impacts to the area’s wildlife or habitat.
3.6  AIR QUALITY

An Air Emissions, Hazardous Materials, and Hazardous Waste Evaluation was performed for the
proposed pilot project by ARCADIS (May 2010) (Appendix C). This study identified and evaluated
the local, State and Federal regulatory requirements pertaining to Air Emissions.

Existing Conditions

As required by the Clean Air Act (last amended in 1990), the U.S. EPA established the National
Ambient Air Quality Standards (NAAQS) to protect public health and welfare and prevent the
significant deterioration of air quality. These standards cover seven major air pollutants: carbon
monoxide (CO), nitrogen oxides (NOx), ozone (O3), particulate matter smaller than 10 microns
(PMy), particulate matter smaller than 2.5 microns (PM;5), sulfur oxides (SOx), and lead. The State
DOH, Clean Air Branch (CAB) has also established State Ambient Air Quality Standards (SAAQS)
for six of these air pollutants to regulate air quality statewide. The SAAQS for carbon monoxide
and nitrogen dioxide are more stringent than NAAQS (DOH, 2010). Hawai’i also has a stringent
standard for hydrogen sulfide, which is a common odorous pollutant associated with wastewater
treatment facilities.
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The DOH, CAB regularly samples ambient air quality at monitoring stations throughout the State
and annually publishes this information. On O‘ahu, there are nine monitoring stations. The
closest station to the Poamoho project site is the Pearl City station, which is located at 860 4th
Street, approximately eight miles southeast of Wahiawa. The Pearl City monitoring station
currently monitors for the volume of PM;o, PM, s, speciation, and air toxics. The Kapolei station is
the closest station to the Tesoro project site. The Kapolei station is located at 91-591 Kalaeloa
Boulevard at the entrance to James Campbell Industrial Park. This station monitors Nitrogen
Dioxide (NO,),, PM;o, CO, and Sulfer Dioxide (SO,

In general, air quality in the State of Hawai‘i continues to be one of the best in the nation, and
criteria pollutant levels remain well below NAAQS and SAAQS. According to the Annual
Summary 2008 Hawai‘i Air Quality Data, air quality monitoring data complied by the DOH
indicates that the established air quality standards for all monitored parameters are consistently
met throughout the State and on the island of O‘ahu.

The proposed project sites are located in “attainment areas”. Air quality in the vicinity of both sites
is considered to be good, and meets the quality standards under NAAQS and SAAQS. Air quality at
both project sites is positively influenced by tradewinds that regularly blow from a northeasterly
direction moving generated air pollutants on land to the southwest out to the open ocean.
Problems with poor air quality and elevated pollutant levels generally occur when tradewinds
diminish or give way to southerly and southwesterly winds (known as Kona wind conditions). It is
under stable conditions that the greatest potential for air pollutant buildup from ground level
sources exists.

Anticipated Impacts and Mitigation Measures

Construction

There will be two types of short-term air quality impacts that will result from the proposed
construction project at both sites: 1) fugitive dust generation dust from vehicle movement and soil
excavation and 2) on-site/off-site emissions from moving construction equipment and commuting
construction workers. Air quality monitoring will implemented to ensure compliance with NAAQS
and SAAQS.

State of Hawai‘i Air Pollution Control regulations prohibit visible emissions of fugitive dust from
construction activities at the property line. A dust control program will be implemented to control
dust from construction activities. Fugitive dust emission will be controlled through the mitigation
measures such as watering active work areas, using wind screens, keeping adjacent paved roads
clean, covering open-bodied trucks and limiting the area to be disturbed at any given time.

Operations

Daily operations of the project at both the Poamoho site and Tesoro site will result in outputs that
will affect air quality. A detailed list of these outputs is provided in Appendix C. Outputs will
occur daily at specified rates throughout the duration of the pilot project. According to the current
design and specifications for the Phycal Algae Pilot project, the potential point source emissions at
the Poamoho site include the propane-fired, ten million British Thermal Unit (10 MM BTU) boiler,
a propane fired 2 MM BTU thermal oxidizer, and a supplemental 1230 electrical kW Tier Il diesel
engine generator (Tier Il refers to standard level air emissions controls available on new diesel
generator equipment) (Appendix C). Based on potential aggregate emissions from the above
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mentioned point sources, the Phycal Algae Pilot project is required to obtain a Covered Source
Permit (CSP) with the State DOH, CAB and will be subject to sections of the State and Federal
Regulations listed in Appendix C.

Operations at the Tesoro processing facility will result in air outputs. These gases, which will be
emitted after the combustion flare, include water vapor, carbon dioxide, nitrogen, and sulfur
dioxide (Appendix C). Emissions resulting from the processing facility are not expected to
significantly impact existing air quality levels. Based on the emission estimates, the Upgrading Unit
is required to obtain a CSP with the State DOH, CAB, and will also likely be subject to the sections
of the State and Federal Regulations listed in Appendix C.

The output releases to the air resulting from the project will be managed according to Federal and
State air quality standards. Appropriate mitigation measures will be implemented such as the use
of thermal oxidizer units and equipment that minimizes output levels. Monitoring of air quality
will also be carried out regularly to ensure compliance with NAAQS and SAAQS. Required
Federal and State air quality permits will be obtained prior to construction and operations of the
project. With permitting requirements in place, emissions will be minimized to avoid potential air
quality effects.

3.7 NOISE

Existing Conditions

Title 11, Chapter 46, of the HAR 11-46 defines maximum permissible sound levels which are
intended to protect, control, and abate noise pollution from stationary sources and construction,
industrial, and agricultural equipment. As detailed below, maximum permissible sound levels in
various zoning districts are set for excessive noise sources during the day (7am to 10 pm) and night
(10pm to 7am) at the property line where the activity occurs.

e Class A - Residential, conservation, preservation, public space, open space, or similar type
zones — 55 decibel (dBA) (day) and 45 dBA (night)

e Class B - Multi-family dwellings, apartment, business, commercial, hotel, resort, or similar
type zones — 60 dBA (day) and 50 dBA (night)

e Class C - Agriculture, country, industrial, or similar type zones — 70 dBA (day) and 70 dBA
(night)

Major contributors to the existing background ambient noise levels within the Poamoho project
area are largely attributed to motor vehicle traffic along streets bordering the project site. This
includes Kamananui Road which turns into Kamehameha Highway, in particular, due to its larger
traffic capacity and volume. The predominant source of noise near the Tesoro site is aircraft
performing takeoff and landing operations at the nearby airfield. Other noise sources at both sites
include wind moving through vegetation, birds, and occasional noises related to construction near
the area.

Anticipated Impacts and Mitigation Measures

The proposed pilot project is not likely result in significant increases in ambient noise levels on the
Poamoho agricultural site. While noise may be generated during the construction period, the
project is not expected to impact the distant neighbors to the north of the site at Poamoho Camp.
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Construction activities will be monitored by the State to comply with the provisions of the
regulation for community noise control. The dominant noise sources during construction will be
earth moving equipment. Noise levels associated with construction equipment typically range
from 80 to 95 dBA at 50 ft from the source. While significant impacts to neighboring areas are not
anticipated, mitigation measures will be implemented to minimize construction noise impacts.
These measures include limiting work to daytime hours and reducing truck/equipment idling when
not in use.

The ongoing operations at the Poamoho site are not expected to create increases in noise levels.
All significant noise producing equipment will be located toward the southern end of the property
line - furthest away from the residential areas at Poamoho Camp. Impacts to other noise sensitive
areas are not expected to occur since the project site is located well away from schools, hospitals,
and nursing homes.

The project’s processing facility at the Tesoro site may generate some noise during the conversion
process of the algae oil. However, noise levels are expected to be minimal and within the
allowable ranges associated with industrial areas. Located in James Campbell Industrial Park, the
project is not expected to adversely impact neighboring industrial areas. During construction of
the Tesoro project site, noise levels are likely to increase as a result of earth moving equipment,
construction vehicles and other construction activities taking place on the site. While significant
impacts to neighboring areas are not anticipated to occur, mitigation measures will be
implemented to minimize adverse impacts.

3.8 UTILITIES AND INFRASTRUCTURE

Austin, Tsutsumi & Associates prepared a Preliminary Engineering Report for the proposed project
sites (Poamoho site and Tesoro site) in April 2010 (Appendix B).

3.8.1 Water System

Existing Conditions

Public water supplies are currently not used at the Poamoho project site. While existing public
water supplies are not available, private water sources are available to support the site. There is an
existing 4-inch private water line in the vicinity of Kamananui Road and Kamehameha Highway
that supplies water to Poamoho Camp. This private water line is connected to the City and County
of Honolulu, BWS waster system at Whitmore Village (approximately one mile east of the site).
There are also larger public water transmission lines that run near the project, however these are
unavailable for supplying this site. No fire hydrants are located in the adjacent public roadways.

The Tesoro project site is currently vacant, therefore, no public water supplies are used at the site.
Although existing water sources are available at the site through Tesoro, potable water will be
trucked in from the Poamoho project site and stored on-site. There is an existing onsite 10-inch
fire water line with fire hydrants adjacent to Tesoro’s tanks adjacent to the drainage channel.
There is an existing water line along Komohana Street with a fire hydrant fronting the southwest
corner of the site, just north of the drainage channel. In addition, there are two existing water
services with water meter boxes, but no water meters.
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Probable Impacts and Mitigation Measures

The project’s potable water requirements for the Poamoho site are estimated at average daily
domestic demand of 576 gpd (Appendix B). Domestic water service will come from the Poamoho
Camp’s existing private water service. The domestic line will serve the potable water needs of the
employees primarily within the building facilities on the site but will not be used for pond
operations and processing in the remaining area of the site.

The pilot project will use reclaimed water from Schofield Barracks WWTP for pond operations and
fire demands. Since there is not an existing service line in the area, the water will be transported in
by a tanker truck. Trucked-in reuse water will be stored on-site in eight separate 100,000 gal water
storage bladders. At this time, the State DOH has not certified that the Schofield Barracks WWTP
reuse water meets R-1 standards. Therefore an on-site treatment facility will be provided to ensure
that the water is treated to sufficient levels. A water conditioning system will be used on site and
designed to meet applicable Federal, State, and County regulations. ~ The treated non-potable
water will be stored in the on-site bladders where it can be drawn upon for fire or operational use.
Average daily demand for project pond and processing operations is estimated to be 110,000 gpd
(Appendix B). A fire water supply of 150,000 gal must be available for fire suppression needs
based on National Fire Protection Association (NFPA) standards. The required fire flow rate is
1,000 gal per minute (GPM). Two on-site standpipes will be added in the vicinity of the employee
facility and processing areas.

Potable water for the Tesoro site will be trucked in from the Poamoho site and stored on-site in a
55 gal tank. Potable water requirements for the Tesoro site are estimated to have an average daily
domestic demand of 32 gpd based on a typical commercial/industrial use of 100 g per 1,000 sf of
building area (Appendix B). The fire flow requirements will be provided by Tesoro’s 10-inch fire
line, which is located adjacent to Tesoro’s tanks just south of Drainage Easement “1215” (Figure 2-
5). A fire hydrant will be installed on site and connect to Tesoro’s fire line.

3.8.2 Wastewater

Existing Conditions

No wastewater treatment and/or disposal facilities exist on both the Poamoho and Tesoro project
sites. No wastewater is currently being generated from the site since the area consists of unused,
vacant agricultural and industrial lands.

Formerly, when the Poamoho site was being used for the cultivation of pineapple by Del Monte
Corporation, wastewater generated from the site was disposed of using a cesspool located on the
adjacent property, Poamoho Camp. An existing 10-inch sewer forcemain runs along Kamananui
Road near the eastern border of the site and eventually discharges to the Schofield Barracks
WWTP.

No sewer lines exist at the entire Tesoro property at James Campbell Industrial Park. The
properties in this area use individual wastewater systems.

Probable Impacts and Mitigation Measures

Domestic wastewater from the site will be collected in an on-site wastewater pump station
(Appendix B). The pump station will discharge sewage through a new forcemain that will connect
to the existing 10-inch forcemain in Kamananui Road. Wastewater contributions are estimated to
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be approximately 45,200 gpd (average daily demand) based on the 40 onsite employees, pond
operations and processing water contribution. The majority of the wastewater from pond
operations and processing at the Poamoho site will be reconditioned in the on-site water treatment
facility to allow for reuse in the ponds. A portion of which will be of R-1 quality to be used for
wash-down areas. A maximum of 10 percent of the process water will be discharged to the
wastewater pump station where it will be pumped to the Schofield Barracks WWTP.

There is no sewer system in the immediate area of the Tesoro project site, therefore, a self-
contained wastewater collection system (portable toilet) will be used for domestic wastewater. The
average daily demand will be 160 gpd based on two employees, and domestic wastewater will be
removed regularly by a private disposal service. Other wastes from industrial processes will also
be disposed of off-site.

3.8.3 Storm Drainage

Existing Conditions

The Poamoho project site has gentle slopes with runoff directed from the site to the east and the
west. The majority of the site designated as Drainage Area 1 on Figure 3-5 drains north towards the
Poamoho Camp community. Runoff flows overland through the Poamoho Camp and eventually
reaches the Poamoho Stream roughly 1,300 ft to the north. Since the soils are moderately
permeable and there are no concentrated channels, the runoff is likely to be sheet flow and be
widely dispersed. An existing 50-year peak runoff of 22 cubic feet per second (cfs) was determined
for this area. The southwestern corner of the site designated as Drainage Area 2 drains west onto
adjacent open land and eventually reaches the roadside swale on Kaukonahua Road (Figure 3-5).
The roadside swale runoff eventually drains into Poamoho Stream. This portion of the site is
expected to generate an existing 50-year peak runoff of 5 cfs. The southeastern corner of the site
designated as Drainage Area 3 on Figure 3-5 drains east toward the Kaukonahua Road and
Kamananui Road intersection. At the intersection low-point, it is drained by a 24-inch culvert
under Kamananui Road. Runoff continues through the swale drainage systems until it eventually
reaches Kaukonahua Stream. The expected 50-year runoff from this portion of the existing site is 6
cfs.

The Tesoro site drains to the City and County of Honolulu’s storm drainage system. The adjacent
drainage system includes catch basins along Komohana Street and Kauhi Street, as well as an
unlined open channel on the southern boundary of the site. All runoff eventually discharges to a
large open channel that runs along the west edge of Barbers Point Naval Air Station. The unnamed
open channel first originates near Kapolei Center and flows south to its ocean outlet point near
Kalaeloa Regional Park. Since the soils on the Tesoro site have high permeability, the majority of
rainfall infiltrates into the ground. Runoff from the site is widely dispersed and no concentrated
flows are evident. The overall 50-year runoff from the existing project site is 1 cfs.

Probable Impacts and Mitigation Measures

The proposed drainage plan for the pilot project will result in an overall decrease in stormwater
runoff from the Poamoho project site due to runoff retention in Basins A and B shown in 3-6. The
net 50-year runoff from the project site will be 7 cfs, which is a reduction of 26 cfs from existing
conditions.
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Drainage Area 1A shown in Figure 3-6 includes most of the algae production ponds, adjacent
roads, parking, and equipment pad areas. Runoff from the road and pad areas is collected by
perimeter grass swales that carry the runoff to Retention Basin A. The 50-year peak runoff of 38 cfs
will be retained in Basin A. The algae ponds will not produce any runoff, since they will retain
freeboard above the normal operating level to capture the 50-year 1-hour rainfall that falls there.
Basin A will also be oversized to allow for emergency containment of overspill from the algae
basin facilities.  Drainage Area 1B includes the remaining undeveloped site area, where
stormwater will flow overland to the north. Runoff rate from this area is 3 cfs. Since runoff from
Drainage Area 1A is completely retained, and Drainage Area 1B will contribute stormwater runoff
flowing off-site to the north. The runoff rate and volume will be a significant reduction from
existing conditions (Figure 3-6).

Drainage Area 2 includes the entry drive and southwestern corner of the site, which will be
reduced in size from existing conditions, therefore reducing the amount of runoff flowing in this
direction to 4 cfs. Drainage Area 3 includes six greenhouses and several algae ponds in the
southeastern corner of the site. Runoff from this area will be collected in perimeter swales similar
to Drainage Area 1A, and will be routed to Retention Basin B. The 50-year runoff of 9 cfs will be
retained in Basin B, which will also be oversized to allow for containment of overspill from the
algae basin facilities.

The Tesoro site will require added impervious surfaces which will contribute to a slight increase in
runoff. To mitigate the increase, a small infiltration basin will be constructed adjacent to the
facility where runoff can be collected and allowed to infiltrate into the permeable soils (Figure 2-
5).

On-site storm drainage system will be designed in accordance with the “Rules Relating to Strom
Drainage Standards” of the Department of Planning and Permitting, City and County of Honolulu,
January 2000. No significant storm drainage impacts are anticipated.

3.9 HAZARDOUS WASTE

A preliminary Hazardous Material Evaluation for the proposed pilot project was carried out by
ARCADIS in May 2010 (Appendix C). This study evaluated the on-site processes and various uses
of hazardous materials.

Existing Conditions

Hazardous waste is defined as having a chemical composition or containing other properties that
make it capable of causing illness, death, or some other harm to humans and other life forms when
mismanaged or released into the environment (EPA, 2005).

No hazardous waste materials are currently used on the existing project site.
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Anticipated Impacts and Mitigation Measures

The operations of the pilot processing facility at the Poamoho and Tesoro sites will involve the use
of hazardous materials in the facilities maintenance activities, including fuels, lubricants and
cleaning products. The laboratory processes and algae oil extraction process will also require the
use of chemicals, some of which are classified as hazardous materials.

The proposed use of limited quantities of hazardous materials will require pre-start-up and annual
Hawai‘i Emergency Planning and Community Right-To-Know Act (HEPCRA) reporting to the State
DOH. NPDES Storm water pollution control discharge permits will be required for both the
construction and operation of the pilot project. Based on preliminary estimates of the aggregate
amount of fuel stored on the Phycal site, a Spill Prevention Control and Countermeasures (SPCC)
plan will be required. While project operations at the Poamoho site is not expected to generate
hazardous waste materials, hazardous materials will be used as inputs for the growing and
processing of algae. A list of the hazardous substances is provided below in Table 3-1.

Table 3-1 — Poamoho Site: Hazardous Materials List

e Ammonia or Urea (Fertilizer)

e Gas Compressed Propane
I Bleach

* Strong Oxidizing Agents Sodium Percarbonate
NaOH

¢ Strong Reducing Agents Ammonium Hydroxide

Phosphoric Acid
Sulfuric Acid
Isopropyl Alcohol
e Solvents Hexane

Isopar-H

e Acids

Project operations at the Tesoro processing facility will require the use of chemicals which are
commonly used in the refining and processing industry. A list of theses materials that will be used
as inputs in the GERC process are listed in Table 3-2. Additionally, the conversion process of the
algae oil into biofuels will also generate various forms of fuels including Naptha, Diesel, and Jet
(Appendix C).

Table 3-2 — Tesoro Site: Materials Input List

Component Quantity | Unit
Algal Oil 13,700 lbs
Hydrogen 1,900 [bs

Sulfur 30 lbs
Nitrogen 530 [bs

Adverse impacts relating to the hazardous waste are not anticipated as a result of the proposed
project. Construction of the project will not involve hazardous waste since there are no existing
structures located on the project site that will need to be removed. Some hazardous materials are
used in the course of construction such as fuels and lubricants.
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Hazardous waste from operations of the project will meet applicable environmental standards and
regulations. Hazardous materials kept on site will have proper storage methods and locations
within the site. Employees handling toxic or hazardous substances will receive appropriate training
for health and safety measures. Coordination of hazardous waste and materials will continue to be
carried out with the appropriate governmental agencies such as DOH, SHWB.

3.10 ELECTRICAL AND COMMUNICATIONS

Existing Conditions

There are several overhead electric lines in the vicinity of the Poamoho project site (Appendix B).
Electrical and communication overhead transmission lines run along Kamehameha Avenue along
with street lights on the west side of Kamehameha Avenue. An overhead, 3-phase branch line to
the north of the site connects to the transmission lines on Kamehameha Avenue to serve the
Poamoho Camp. HECO presently serves this area from its Helemano Substation which is located
to the north of Poamoho Camp in the vicinity of the Dole Plantation. In addition, electrical lines
run along the east side of Kamananui Road, just south of where it intersects with Kamehameha
Highway, to provide power to the street lights. An overhead telephone transmission line runs
along Kaukonahua Road along the southern boundary of the property.

The Tesoro project area contains overhead electric lines along each side of the site, including
Komohana Street, Kauhi Street, Tesoro’s Private Road and along the south side of Drainage
Easement “1215”. HECO presently serves this area from its Malakole substation located within the
James Campbell Industrial Park area (Appendix B).

Anticipated Impacts and Mitigation Measures

The pilot project will require energy to power the labs and office spaces on the Poamoho site.
Electricity will also be needed to operate the production facility equipment and algae ponds. Peak
power demand is estimated at 1.5 megawatts (MW) per day. Electric service will be provided by a
connection to the Poamoho Camp’s overhead electric lines. New overhead lines will be extended
into the site to serve the needs of the project. Telecommunications for the Poamoho site will be
extended from existing overhead lines on Kaukonahua Road (Appendix B).

Electrical power for the Tesoro site will be supplied by a drop from the Tesoro power line to the
equipment trailer. Electrical demand to run the reactors is 100 kW. The total electrical demand is
estimated at 200 kW. Telecommunications will be supplied by lines extended onto the existing
HECO joint poles along Kauhi Street (Appendix B).

3.11 TRAFFIC AND ROADWAYS

Existing Conditions

The Poamoho project site is bounded by Kamananui Road on the east and Kaukonahua Road on
the south. Access to the site will be from Kaukonahua Road, an existing two lane City & County
Roadway, approximately 1,300 feet west of its intersection with Kamananui Road. In 2008, traffic
counts were conducted by the City and County of Honolulu. The 24-hour volume on Kaukonahua
Road fronting the project site was approximately 1,660 vehicles. On Kaukonahua Road, during
the AM peak hour of traffic there were 150 vehicles and 136 during the PM peak hour of traffic.
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The Tesoro project site is bounded by Kauhi Street on the north and Komohana Street, an existing
two lane City & County Roadway with a paved width of 36 feet, on the west. Access to the Tesoro
site will be from a private road owned by Tesoro located along the eastern boundary of the parcel
at the end of Kauhi Street. These roadways are used by workers vehicles and employees
associated with industrial operations at James Campbell Industrial Park. A mid-day site inspection
of the areas observed infrequent vehicle use of this portion of Komohana Street.

Existing Bus Service
Bus service is provided to the Poamoho project site by routes mainly along Kamehameha
Highway, including Routes 52, 72 and 83.

Bus service for the Tesoro site in James Campbell Industrial Park is provided by Route 41 and 413.

Anticipated Impacts and Mitigation Measures

The proposed Phycal Algae Pilot project will employee 37 workers over three shifts with a
maximum of 15 employees working during the day time at the Poamoho site. A single water truck
will provide water to the algae plant from the Schofield Barracks WWTP. It is anticipated that the
water truck will make 15 round trips a day. Other deliveries will also be made on an as-needed
basis to the site to supply other farm operation materials. The proposed project is anticipated to
generate less than 50 trips during the AM and PM peak hours of traffic and will not impact the
traffic operations on the roadways near the Poamoho project site. The project will have no effect
on the military road used for Stryker Brigade Convoy Training, located to the west of the property.

The proposed Tesoro site will have a total of three shifts with a maximum of two employees
working during the day time. A single water truck will provide water to the algae plant. It is
anticipated that the water truck will make one round trips a week. Algae oil deliveries from the
Poamoho site for refining and conversion into biofuel are anticipated to occur two times per
month. Other deliveries will also be made on an as-needed basis to the site to supply other
operation materials. The proposed project is anticipated to generate less than five total trips during
the AM and PM peak hours of traffic and will not affect the traffic operations on the roadways near
the project site.

Existing bus service for both the Poamoho and Tesoro project sites will not be affected by the
project. The project will not generate any significant increases or decreases in the existing
ridership.

While impacts to existing traffic and bus services are not anticipated to occur as a result of the
project, prior to construction, the Contractor will notify the City and County of Honolulu,
Department of Transportation Services, Public Transit Division and Oahu Transit Services, Inc. (bus
operations and para-transit operations) of the scope of work, location, proposed closure of any
street, traffic lane, sidewalk, or bus stop and duration of project at least two weeks prior to
construction.
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3.12 PARKING

Existing Conditions

There is no parking stalls provided on the subject properties. The sites are made up of vacant
agricultural (Poamoho site) and industrial (Tesoro site) lands which are overgrown with tall brush
and shrub vegetation. Parking on the existing sites is informal since there are no paved areas
designated specifically for parking purposes.

Probable Impacts and Mitigation Measures

The Phycal Algae Pilot project will require parking for both of the sites (Poamoho site and Tesoro
site). Parking areas will be created on the western portion of the Poamoho project site near the
main access off of Kaukonahua Road. A 37-stall employee gravel parking area and a 9-stall visitor
gravel parking area will be provided. A small portion of the parking areas will be paved with AC as
required by ADA guidelines. At the Tesoro site, a gravel parking lot will be provided with enough
room for a large truck to deliver the 55-gallon drums from the Wahiawa Site. One delivery is
expected about once a week.

The laying of asphalt for parking on the site will be removed upon completion of the pilot project,
and the site will be restored to its natural state. No mitigation measures are proposed.

3.13 SOCIO-ECONOMIC CHARACTERISTICS

Existing Conditions

The Poamoho project site is located in the Wahiawa community of Central O’ahu. The site is
primarily surrounded by agricultural lands. The residential communities located closest to the
site are Poamoho Camp and Whitmore Village. These communities consist of plantation type
housing and are typical of small single-story family residences.  The scale and feeling of
Wahiawa as a small “country town” is evident in the areas surrounding the site with its plantation
heritage and multi-cultural roots.

The Tesoro project site is located in Kalaeloa in the City of Kapolei and the community of ‘Ewa.
The site is immediately surrounded by other industrial lands, particularly within James Campbell
Industrial Park. The nearest urban area with residential, commercial, and supporting services is
located north and northeast of Kalaeloa Community Development District. Although most of
Kalaeloa remains undeveloped, there is a community that consists of diverse uses. Kalaeloa offers
the potential to create a dynamic and vibrant community, while creating jobs and promoting an
environment that can be integrated with mass transit and is located close to schools, beaches,
recreational areas, and cultural and natural resources. This area is planned as part of the City of
Kapolei and the ‘Ewa DP, providing a new urban center and residential development areas to
support a second city on the island of O’ahu.

Anticipated Impacts and Mitigation Measures

Development of the pilot project is not expected to result in negative impacts to socioeconomic
conditions. The Poamoho site will continue to be used for agricultural activities such as
aquaculture and the growing of algae. The Tesoro site will also continue to be used for industrial
activities like the processing and refining of algae oil into biofuel.
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The pilot project will create additional employment opportunities. Workers will be needed for
the initial development of the pilot farm at the Poamoho site and the processing facility at the
Tesoro site, including the site work and general construction. To support the operations and day
to day activities, approximately 40 jobs will be created for the Poamoho and Tesoro sites for up to
a three year duration period. The Phycal Algae Pilot project is not expected to change the
general labor mix of the Wahiawa or Kapolei ( including Kalaeloa) areas. While the project will
require jobs, the overall labor required to support the project at a pilot scale is not large enough
to change the area’s occupational character.

The Phycal Algae Pilot project will create both short-term and longer-term economic benefits. The
project expected to cost approximately $65 million, of which about $50 million will be spent in
Hawai‘i. The economic benefits to the State are estimated between $5 to 8 million per year.

In the long term, the Phycal Algae Pilot Project will help to promote new venues for Hawai‘i in
biofuel and renewable energy production. The project will promote the use of vacant agricultural
lands for a new type of farming industry in Central O‘ahu. Additionally, if the project’s goals to
achieve a commercial-scale algal oil production are met, the system will be able to deliver fuels
derived from algae oil at competitive price for the Hawai‘i market. This will help Hawai‘i to move
towards achieving the State’s Clean Energy Initiative, which establishes targets for both the State
and local utilities” development and use of renewable energy (70% of energy needs with clean
energy by 2030 - State of Hawai‘i, Department of Business, Economic Development and Tourism
(DBEDT)).

No specific socio-economic mitigation actions are recommended.
3.14 PUBLIC FACILITIES AND SERVICES

This section discusses the project’s probable impact on public facilities and services of the project
sites (Poamoho site and Tesoro site) and surrounding areas.

3.14.1 Educational Facilities

Existing Conditions
Educational facilities located near the Poamoho project site include:
e Helemano Elementary School which is located at 1001 lhiihi Avenue at approximately 2.2
miles away from the project site and is the closest school educational facility.
e Hale Kula Elementary School located at T Ayres Avenue is approximately 2.2 miles away
from the project site.
e Major Sheldon Wheeler Elementary School located at 1 Wheeler Army Airfield is
approximately 2.5 miles away from the project site.

Educational facilities located near the Tesoro project site include:
e Barbers Point Elementary School located at 3001 Boxer Road is approximately 3.3 miles
away from the project site and is the closest educational facility.
e Island Pacific Academy located at 909 Haumea Street is approximately 3.3 miles away
from the project site.
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e American Renaissance Academy located at Lexington Street is approximately 3.8 miles
away from the project site.

Anticipated Impacts and Mitigation Measures
The Phycal Algae Pilot project is not expected to affect existing educational facilities near the
Poamoho or Tesoro project sites. No mitigation is proposed.

3.14.2 Recreational Facilities

Existing Conditions

There are no existing recreational areas within the Poamoho site or the Tesoro site. However, the
open coastal waters located approximately 0.75 miles south of the Tesoro project site are classified
as Class A Open Coastal Waters. Class A waters are designated to be protected for recreational use
and aesthetic enjoyment. Uses other than recreational are allowed as long as they are not in
conflict with the protection and propagation of fish, shellfish, and wildlife, and with ocean-related
recreational activities.

Anticipated Impacts and Mitigation Measures
The proposed project will not affect existing recreational facilities, therefore, no mitigation is
recommended.

3.14.3 Police

Existing Conditions

The Poamoho project site in Wahiawa is served by Honolulu Police Department (HPD) District 2
(Sector 2) which is bounded by Kipapa Gulch and Waiahole Stream on the south, the Waianae
mountains on the west, the Koolau mountains on the east, and the shoreline from Kaena Point
through Sunset Beach on the north.

The Tesoro project site is within the Honolulu Police Department’s (HPD) District 8, which
encompasses the Leeward Coast and the ‘Ewa Plain. There are approximately 100 field officers
assigned to this district.

Anticipated Impacts and Mitigation Measures

This project should not impact police department’s operations or ability to provide adequate
protection services to the surrounding community. District 2 police protection should be adequate
for the proposed project operations at the Poamoho site and District 8 police protection should be
also be adequate for project operations at the Tesoro site. No adverse impacts or mitigation is
proposed.

3.14.4 Fire

Existing Conditions

Primary fire protection of the Poamoho project area is served by the Wahiawa Fire Station (Station
16) located approximately 2 miles away from the project site. Fire protection for the Tesoro site is
served by Kapolei Fire Station in Kapolei Business Park located approximately 2.5 miles from the
project site.
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Anticipated Impacts and Mitigation Measures

This project is not expected impact the Fire Department’s operations or ability to provide fire
protection services to the project areas and surrounding areas. The planned improvements will be
designed to meet fire and building code requirements.

3.14.5 Emergency Medical Services

Existing Conditions

The project areas are serviced by a variety of health care facilities. Wahiawa General Hospital is
the nearest emergency hospital to the Poamoho site. Located approximately 1.97 miles from the
project site, average response time is approximately three to five minutes. St. Francis Medical
Center — West is the nearest hospital to the Tesoro project site. It is located approximately 10.5
miles from the project site.

Anticipated Impacts and Mitigation Measures

The proposed project will not impact the handling of EMS or medical emergencies. The Wahiawa
General Hospital and St. Francis Medical Center — West will continue to function in its present
locations and will be accessible to the Phycal Algae Pilot project sites in Wahiawa and Kalaeloa.
No mitigation is proposed.

3.14.6 Solid Waste Management

Existing Conditions
The existing project sites are vacant; therefore, no solid waste is being generated and no form of
solid waste disposal taking place on the sites.

Anticipated Impacts and Mitigation Measures
The Phycal Algae Pilot project will result in the generation of general solid waste and solid waste
resulting from production outputs such as biomass, gums, soaps, waxes, bleaching clay, and
sulphur. The project will require solid waste management services. A private waste disposal
service will be contracted to pick up farm refuse and dispose of it at the Waimanalo Gulch
Sanitary Landfill one time per week. The potential new solid waste streams include:

e Typical Facility Refuse - approximately 8 cy per week (standard roll off bin).

e Recycling — approximately 8 cy per week (standard recycling roll off bin).

e Digested Biomass — approximately 0.5 metric tons (MT) per day to be stored in 10,000 gal

above ground stainless steel storage containers.

Other forms of solid waste will be generated during the construction of the project. However,
construction wastes are expected to be minimal since the site will require no demolition of existing
structures. Most of the facilities and equipment will be brought onto the site to provide for low-
impact development. General recycling practices will be carried out on the Poamoho site. Efforts
will also be made to reuse residual biomass as a soil amendment for compost and fertilization of
agricultural crops. No solid waste will be generated from the Tesoro site. Solid waste
management will conform to State DOH and County requirements.
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3.15 HISTORICAL AND ARCHAEOLOGICAL RESOURCES

Existing Conditions
In March 2010 and May 2010, Archaeological Inventory Surveys (AlS) were completed for the
Poamoho project site and the Tesoro project site respectively by Scientific Consultant Services, Inc.
(SCS) (Appendix E). While Inventory Survey-level investigations were completed, these reports are
presented as Archaeological Assessments (AA) because fieldwork did not find cultural material of
historic significance.

The primary purpose of the project was to determine the presence or absence of architecture,
midden deposits, artifact deposits, cultural material of historic importance—including the
possibility of human skeletal remains in a subsurface context. If historic features or archaeological
sites were identified, they were evaluated in terms of significance criteria and mitigated
accordingly. A review of archival resources and the results of previous archaeological work
conducted in the project areas was undertaken prior to fieldwork to assess expectations for the
project areas.

Poamoho Site

Although sites exist in the greater area of the Poamoho project site, given the background history of
the survey parcels (in relation to agricultural use) as well as present land use, the expectation for
finding pre-Contact sites, or post-Contact sites, was considered very low. Nonetheless, there
remains a possibility of finding historic material during excavation work, therefore, test trenching
via backhoe was conducted.

Fieldwork for the Poamoho project site was directed by SCS archaeologist Jon Wilson, B.A. on
March 3rd to 5th, 2010 under the direction of Robert L. Spear, Ph.D. (Principle Investigator). The
AIS survey methodology for the Poamoho site included a walk-through of the entire project area
via east/west transects spaced 20 meters (m) apart. In addition, 24 backhoe trenches throughout
the project area to search for subsurface cultural deposits.

No new sites, surface features, or midden scatters were identified during the pedestrian portion of
the AlS, or the subsurface excavation. Trench locations were evenly distributed across the project
area and results were extremely uniform. The 24 excavated trenches were each 15.00 m long and
0.6 m wide. Depth varied from approximately 2.20 m to 2.45 m deep. Each trench excavation was
halted when a compact layer of silt was reached, estimated to mark the extent of previous
agricultural tilling. It was determined that this depth marked the deepest limit of potential cultural
material deposit. No single trench profile displayed variation from another trench in terms of
matrix qualities, including density, color, moisture, ped size, etc. The single soil Layer found
subsurface consisted of a dark reddish brown fine clayey silt, that was compact, semi-moist, and
contained a 10 percent pebble content. Aside from some remnant black planting plastic within the
first 20 centimeters (cm) below surface, no modern material was present within the trenches.

Tesoro Site

Archival research conducted on background history of the Tesoro site concluded that no previous
archaeological studies had been conducted in the project area. However, extensive archaeological
research has been conducted at Barber’s Point Naval Air Station and properties surrounding the
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project area. The Western portion of Honouliuli has also undergone numerous studies. Additional
information on these studies can be found in Appendix E.

Assessment of the Tesoro project area occurred on April 23, 2010 by SCS Archaeologist Elizabeth
Pestana, B.A. The assessment consisted of 100% pedestrian survey which focused on an overall
area of approximately 4-acres. During the investigation no pre-Contact and or post-Contact sites or
features were observed on the project area surface. All extents of the project area were inspected
for historic properties and cultural resources, with particular attention paid to the possible
presence of sinkholes.

No historic properties were observed on the surface of the parcel during the AA. The property has
been subject to subsurface alterations and other such disturbances as recent as within the past 15
years. Subsurface deposits seem unlikely due to modifications to the landscape by possible earlier
agriculture and the recent industrial usage. However, portions of the ground surface are paved
with asphalt and concrete, and known levels of disturbance in these areas remains limited.
Sinkholes may have existed on the property and could have been filled in by previous construction
activities and/or earlier geologic processes. These sinkholes occasionally contain archaeological
deposits including human remains, hearths, and extinct faunal materials. Numerous sinkholes have
been recorded on the ‘Ewa Plain. Additionally sinkholes and low-lying areas may have been filled
in to create level surfaces for previous developments. Sinkholes and human burials are the most
likely site types to be encountered if the parcel were to undergo subterranean excavation.
However, surviving subterranean cultural deposits generally seem unlikely at this location.

Anticipated Impacts and Mitigation Measures

No surface or subsurface cultural remains were identified during the AIS fieldwork at both the
Poamoho and Tesoro project sites. For the Poamoho site, a 100% pedestrian survey and the
excavation of 24 backhoe trenches within the parcel did not lead to the identification of surface
features or subsurface sites or layers. Historic and Modern-era clearing and grading in the parcel
removed any previously existing surface sites and destroyed or altered subsurface deposits—if they
ever existed within the project area.

Based on the AA, the proposed development at the Poamoho site is likely to have a minimal
likelihood of affecting historic properties. The work performed for this study confirms the DLNR,
State Historic Preservation Divisions’s (SHPD) Feb. 7, 2010 letter stating “no historic properties
[would be] affected” by this development (LOG NO. 2010.0327; DOC NO: 1002NM15)
(Appendix E). No further archaeological work is necessary for this project area following the
SHPD acceptance of this AA report.

For the Tesoro site, a 100% pedestrian sweep of the project area identified no new sites, features or
significant cultural properties. The property has been subject to subsurface alterations and other
such disturbances. Vast changes in landscapes of the James Campbell Industrial Park area likely
started in 1890 with the re-deposition of alluvial soils to accommodate sugar cane cultivation on
formerly arid portions of the coastal plain, and possibly within the current project area. Portions of
the ground surface are paved with asphalt and concrete, and known levels of disturbance in these
areas remains limited.
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Based on the determination of “no findings” during fieldwork, this report is deemed an AA as per
SHPD Guidelines. The findings of the AA for the Tesoro site indicate that the proposed
development of the project not likely affect historic properties. Therefore, no further work is
recommended for the project area following the SHPD acceptance of this AA report.

While no historic properties were identified during the archeological surveys both the Poamoho
site and Tesoro site, there is a remote possibility of discovering cultural deposits and or human
burials in either a primary or secondary context. In the event that historic or traditional cultural
properties (i.e. cultural layers, etc.) are encountered during construction, work in the project area
will cease until SHPD is notified, and appropriate protocols are carried out.

3.16 CULTURAL RESOURCES

Existing Conditions

Two Cultural Impact Assessments (CIAs) were completed for the Phycal Algae Pilot project by SCS.
One study was prepared in March 2010 for the Poamoho site and another was also prepared in
May 2010 for the Tesoro site, both of which are included in Appendix F. The following section
provides a description of the ClAs and findings for each project area respectively.

The project requires compliance with Act 50 Session Laws of Hawai‘i 2000 and the State of
Hawai‘i environmental review process under Chapter 343, Hawai’‘i Revised Statutes (HRS), which
requires consideration of a proposed project’s effect on traditional cultural practices. Through
document research and cultural consultation efforts, the report provided information that was
applicable to the assessment of the Phycal Algae Pilot project and its potential impacts to cultural
practices. Hawaiian organizations, agencies, and community members have been contacted for
both CIA studies in order to identify potentially knowledgeable individuals with cultural expertise
and/or knowledge of the project areas and their vicinities.

Poamoho Site

The Area of Potential Effect (APE) for the Poamoho site consisted of the project area in the context
of the Wahiawa Ahupua‘’a and other places on O’ahu that may be traditionally associated or
connected with Wahiawa and/or the project area.

For the Poamoho site, consultation was sought from Phyllis (Coochie) Cayan, History and Culture
Branch Chief with SHPD; the Hawaiian Civic Club of Wahiawa; Maria Orr, a Consulting
Archaeologist; Tom Lenchanko of Waha Olelo Aha Kukaniloko; and Leimaile Quitevis of the
O‘ahu Island Burial Council (Appendix F).

Two responses acknowledging receipt of the letter of inquiry were sent to SCS (Appendix F). One
from Phyllis (Coochie) Cayan, History and Culture Branch Chief with SHPD (dated February 25,
2010) suggested several individuals who had already been contacted, as did the second letter
acknowledging receipt of the letter of inquiry from OHA, O ahu Branch. In addition, two former
long-time plantation workers, living in Poamoho Camp were interviewed on March 12, 2010
concerning ongoing cultural activities that might have occurred in the project area or its vicinity.
Mr. Vaeleti Tyrell, 75 years old and originally from Swain’s Island in the Tokelau Group, arrived in
Hawai'i in 1961. He immediately began working for the plantation and stayed until it his
retirement in 2004. Mr. Teodoro Agduyeng, 87 years old, arrived from the Philippines in 1946. He
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also worked for the pineapple plantation in various capacities, until he retired in 1988. Neither of
them reported any cultural activities within the project area parcel, or its surroundings, but instead,
stated it was always in pineapple.

As pertinent to the Poamoho site of Phycal Algae Pilot project the noteworthy findings from this
study include:

1.

The lands that form the Wahiawa Ahupua‘a were associated with illustrious chiefs of
O’ahu. A Lo-lale chief named Kakaniloko gave his name to one of only two sacred places
in Hawai’i for the birth of the kapu chiefs. This site, located slightly south of the project
area, was where his son, Kapawa, first chief of O"ahu Island, was born. Such was the
distinction of Kiikaniloko as a birth place of chiefs, that even in 1797, Kamehameha |
encouraged his sacred wife, Keopuolani, to arrive there in time for the birth of their child.

The Leilehua Plains, on which Schofield was constructed, served Hawaiian warriors as they
learned the art of war. The slope descending from the plateau to Hale'iwa was called
Keawawaihie, translated “the valley of spears”, appropriate for the many battles that had
been fought in the area, and with the ancient school of war at its southern boundary.

Settlement patterns are often re-created from archaeological remnants. The population in
and around Wahiawa was large during the pre-Contact era based on the number of
identified agricultural terraces.

With the accidental discovery of sandalwood, the inland regions and forests became of
importance to an island nation that had only just been exposed to the material wonders of
the Western world. Debts for exotic goods were paid by filling a ship’s hold with
sandalwood, which was taken to the orient and traded for profits. Under Kamehameha |1,
the sandalwood trade was a monopoly and kept under his complete control until his death
in of 1819.

In 1897, Byron Clark, who was the Hawaiian Republic’s commissioner agriculture,
purchased the Wahiawa Colony Tract, which later became what is now Wahiawa Town.
Settlers formed an agricultural cooperative and named it the Hawaiian Fruit and Plant
Company. Along with the cooperative, Alfred Eames founded the Hawaiian Island Packing
Company, which evolved into the Del Monte Corporation.

In 1900, James D. Dole, moved to Wahiawa to develop his 61 acres. Within a year he had
formed the Hawaiian Pineapple Company, planting pineapple on 12 acres of land. By
1907, after convincing Dillingham to extend his railroad to Wahiawa, he built a cannery at
Iwilei near the harbor for easy shipment. By 1932, the executives of Castle & Cooke took
control of the management of the Hawaiian Pineapple Company. Poamoho Camp, abutting
the project area, was a consolidation of three Hawai'i Preserving and California Packing
Corporation camps and filled with those working in the pineapple fields.
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Tesoro Site

The APE for the Tesoro site consisted of the project area in the context of the Honouliuli Ahupua‘a,
the ‘Ewa District and other places on O‘ahu that may be traditionally associated or connected with
Honouliuli or ‘Ewa and/or the project area. For the Tesoro site, consultation was sought from
Phyllis (Coochie) Cayan, History and Culture Branch Chief with SHPD; George Kaeliwai of the
Hawaiian Civic Club of “Ewa; and an e-mail was sent to Leimaile Quitevis of the O‘ahu Island
Burial Council (Appendix F). A response was received from Phyllis Coochie Cayan who
recommended seven new contacts who may have cultural, traditional and/or historical knowledge
of the area. New letters of inquiry were sent to Senator Will Espero, Representative Rida Cabanilla,
The “Ewa Beach Neighborhood Board, "Ewa Hui Aloha Senior Citizens, Mr. Shad Kane, Mrs.
Nettie Tiffany, and Mr. Chuck Erhorn on May 18, 2010 (Appendix F). Additional time was allotted
for these individuals to respond, therefore the findings of the CIA inquiry response will be provided
in the Final EA.

As pertinent to the Tesoro site of Phycal Algae Pilot project the noteworthy findings from this study
include:

1. The project area's location on the ‘Ewa Plain allies it with important Hawaiian figures,
principles, and oral traditions. ‘Ewa is known in Hawaiian tradition as a place of powerful
and ill-intentioned spirits. Much of this spiritual force is attributed to Kamapu‘a and his
grandmother Kamauna-Niho as well as to the sisters of Pele, specifically Hi‘iaka and
Kapo‘ulakia‘u. The area is seen as rather mystical and uninviting, local workers describing
stories of apparitions appearing on many occasions and unusual occurrence that have
taken place in and adjacent to the project area. Of direct relevance to the project area, a
strong connection is proposed between Kamapua‘a and Honouliuli.

2. Kamehameha's successful conquest of O‘ahu in 1795, resulted in a large-scale
redistribution of lands which set the stage for an ongoing series of land sales and transfers
of ownership. Honouliuli Ahupua‘a was originally given as punala‘au (conquered land) to
Kalanimoku. Subsequently, Kalanimoku gave this land to his sister Wahinepi‘o, whose
daughter Kekau onohi received the land during the Mahele of the late 1840s.

3. Land claims during the Mahele indicated the presence of a concentration of house lots
around the lo‘i lands of Honouliuli. Soil suitable for cultivation was rare in the upland
portions of Honouliuli where small soil pockets are distributed unevenly. Irregularly
located sinkholes and small gulches often served to catch soil deposition appropriate for
limited gardening activity.

4. Despite the rapid and widespread changes of land ownership in Hawai‘i in the late 1800s,
Honouliuli Ahupua‘a retained a semblance of its traditional form. After the death of
Kekau’‘onohi in 1851, the title for Honouliuli and other Hawaiian lands was transferred to
her husband Ha‘alelea. Following Ha alelea's death in 1864, his extensive lands became
fragmented as they were sold or auctioned. The ahupua‘a of Honouliuli escaped this fate
under lease to Captain John Meek for ranching. In 1867, Ha‘alelea's survivors regained a
clear title to Honouliuli, and the ahupua‘a was sold in its entirety to John Coney. One
decade later, John Coney's wife sold Honouliuli Ahupua®a James Campbell.
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5. James Campbell was convinced that the coast of the ‘Ewa Plain could be used successfully
for sugar plantation land. Campbell hired a well-digger from California to sink a well in
Honouliuli in 1879. This well gained recognition as Hawai‘i's first artesian well, called Wai
Aniani ("crystal waters"). The well was productive until 1939 when it was sealed by the
City and County of Honolulu. Additional wells found equal success in water flow. James
Campbell proceeded to establish profitable cattle ranches and to engage in sugar plantation
ventures in Honouliuli.

6. Honouliuli played an important role in the sugar plantation business in Hawai‘i. In 1889,
James Campbell leased land in Honouliuli to Benjamin F. Dillingham. Dillingham
subleased the Honouliuli lowlands to Castle and Cooke who were then in a position to
organize the ‘Ewa Plantation Company. In 1897, Dillingham formed the O‘ahu Sugar
Company, Ltd., utilizing the artesian well water to irrigate sugarcane plantations in the
Honouliuli uplands. In 1970, the O‘ahu Sugar Company merged with the ‘Ewa Plantation
Company. The lease to the Honouliuli lands lasted through 1996.

Anticipated Impacts and Mitigation Measures

The information presented in the CIA reports for the Poamoho site and the Tesoro site reveals no
notable cultural activities took place at the specific project areas (Appendix F). There was no
additional information from the contacted organizations, newspapers, and archival research.
Therefore, it is reasonable to conclude that, pursuant to Act 50, the exercise of native Hawaiian
rights, or any ethnic group, related to gathering, access or other customary activities will not be
affected by the activities of the proposed pilot algae farm and processing facilities. Adverse effects
are not anticipated since no cultural activities were identified to occur at the specific Poamoho and
Tesoro project areas.

3.17 VISUAL RESOURCES

Existing Conditions

The Poamoho project site is located in Wahiawa, Central O’ahu, bounded by Kamananui Road to
the east and Kaukonahua Road south. Figure 3-7 provides an aerial perspective of the general
area. Existing to the east, west, north and south consist primarily of agricultural lands having dense
brush and vegetation (Figure 3-7a through 3-7d). Beyond the overgrown agricultural lands,
particularly looking west, are mauka views of green mountainous landscapes (Figure 3-7c and 3-

7d).

The Tesoro project site shown in Figure 3-8 is located in Kalaeloa, ‘Ewa, and is bounded by
Komohana Street to the west and Kauhi Street to the north. Industrial lands surround the site to the
east, west, north and south. The adjacent parcel to the east is currently vacant, having dense brush
and vegetation (Figure 3-8a through 3-8d). Beyond this industrial land, particularly looking north,
are distant views of green mountainous landscapes (Figure 3-8c).
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SITE PHOTO KEY — POAMOHO SITE
PHYCAL ALGAE PILOT PROJECT Figure 3-7
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VIEW FROM SOUTHWESTERN PORTION OF THE PROPERTY LOOKING NORTHEAST
(Source: Google Maps, 2009) Figure 3-7a

VIEW FROM KAUKONAHUA ROAD LOOKING NORTHEAST TOWARDS THE PROJECT SITE
(Source: Google Maps, 2009) Figure 3-7b
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VIEW FROM KAMEHAMEHA HIGHWAY LOOKING WEST Figure 3-7c
(Source: Google Maps, 2009)

VIEW FROM KAMEHAMEHA HIGHWAY LOOKING WEST TOWARDS THE PROJECT SITE
(Source: Google Maps, 2009) Figure 3-7d
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SITE PHOTO KEY —TESORO SITE
PHYCAL ALGAE PILOT PROJECT Figure 3-8
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VIEW FROM KAUHI STREET LOOKING SOUTHEAST TOWARDS THE PROJECT SITE Figure 3-8a
(Source: Google Maps, 2009)

VIEW FROM KOMOHANA STREET LOOKING EAST TOWARDS THE PROJECT SITE Figure 3-8b
(Source: Google Maps, 2009)
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VIEW FROM KOMOHANA STREET LOOKING NORTH TOWARDS THE PROJECT SITE
(Source: Google Maps, 2009) Figure 3-8c

VIEW FROM KOMOHANA STREET LOOKING SOUTHEAST Figure 3-8d
(Source: Google Maps, 2009)
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Anticipated Impacts and Mitigation Measures

The algae farm will be developed on vacant agricultural lands at the Poamoho site, which are
relatively flat and level. The Phycal Algae Pilot project facilities may be partially visible from
Kamananui Road and Kaukonahua Road which borders the Poamoho site on the east and south.
From vantage points located mauka and makai of the site, the property will generally appear as a
continuation of agricultural lands and uses in the Wahiawa area. The project design will maintain
the visual resources of the area by meeting agricultural development standards, such as height and
setback requirements, established in Section 21-3.50-4 of the LUO.  Additionally, a natural
vegetation buffer will be located along Kamananui Road and Kaukonahua Road to provide privacy
and to make the project less visible from the roadways. The project will blend with the
surrounding uses of the area while preserving the natural beauty of Wahaiwa and Central O‘ahu.
No significant impacts to scenic vistas or existing agricultural landscape are anticipated.

The processing facility at the Tesoro site will be developed on vacant industrial lands. Visual
resources surrounding the project site are minimal. While the facility may be visible from
Komohana Street and Kauhi Street, the project is located in James Campbell Industrial Park and is
surrounded by other large scale industrial development. The project design will meet industrial
development standards, such as height and setback requirements, established in Section 21-3.130-
1 of the LUO. No impacts to visual resources within this vicinity are anticipated.

3.17 POTENTIAL CUMULATIVE AND SECONDARY IMPACTS

Cumulative effects are impacts, which result from the incremental effects of an activity when
added to other past, present, and reasonably foreseeable future actions, regardless of what agency
or person undertake such other actions.

The Phycal Algae Pilot Project will help to promote new venues for Hawai‘i in biofuel and
renewable energy production. The project will promote the use of vacant agricultural lands for a
new type of farming industry in Central O‘ahu. The goal of the project is to achieve commercial-
scale algal oil production, which can deliver algal oil at competitive price for the Hawai‘i market.
This will help Hawai‘i to move towards achieving the State’s Clean Energy Initiative, which
establishes targets for both the State and local utilities” development and use of renewable energy
with a target of 70% of energy needs with clean energy by 2030 — DBEDT.

Construction activity during the proposed project will generate direct employment as well as
indirect and induced employment in construction-related industries. The operation and site
restoration is expected to last approximately three years and will generate approximately 40 jobs to
support operations at the Poamoho and Tesoro sites. The project expected to cost approximately
$65 million, of which about $50 million will be spent in Hawai‘i. The economic benefits to the
State are estimated between $5 to 8 million per year.
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4.0 ALTERNATIVES TO THE PROPOSED PROJECT

This Draft Environmental Assessment evaluates alternatives to the proposed project described in
Section 2.0. The following provides discussion of the alternatives to the proposed project.

4.1 ALTERNATIVE A — NO-ACTION

The No-Action Alternative is the baseline against which other alternatives are measured. “No
Action” refers to the future site and program conditions that would likely result should the
proposed project not proceed.

This alternative would result in keeping both sites vacant and undeveloped, with no immediate
change to the properties. The existing environmental conditions at the sites would remain
unchanged. The project’s technology, process design configurations, and site specific aspects of
the project would also not be needed.

Construction of the Phycal Algae Pilot would not occur and the mission of Phycal to develop
commercial scale production of algal oil at a competitive price would not be accomplished. While
the selection of this alternative would mean that Federal and State funds would not be expended
on the project, and neither would the significant private investment. This alternative would also
mean that the need to provide a biofuel crop such as algae would not be developed, foregoing the
potential to providing a wide range of energy products and energy security with significant
reductions in greenhouse gas emissions would not be met. The No-Action Alternative would not
be consistent with Federal, State and County polices, such as the State’s Clean Energy Initiative,
which focus on the development of renewable energy technologies.

Under the No-Action Alternative, the Poamoho site would remain as unutilized agricultural land,
in an area that is surrounded by agricultural land and is designated for agricultural uses by the
County’s Central O’ahu SCP Urban land Use map (Figure 1-8). The project site is in a key location
of Wahiawa where agricultural lands are protected to provide for new and continuing agricultural
opportunities. If left vacant, the site would be significantly underutilized in terms of (1) meeting
the demand to expand Hawai’i's agricultural base by promoting growth and the development of
potential enterprises such as aquaculture, and (2) providing the substantial environmental, social
and economic benefits expected to accrue from the project. Additionally, under the No-Action
Alternative, the Tesoro project area would also remain vacant and unused.

This No-Action Alternative would also not meet the project’s main objectives:

e Demonstrate Phycal’s commercial performance targets in a pilot-scale algae farm.

e Document the impact of the fuels produced on carbon dioxide recycle/reuse and the
environment.

4.2 ALTERNATIVE B — SMALLER SCALE PROGRAM

The long term objective for the Phycal Algae Pilot project is to develop commercial scale
production of algal oil at a competitive price. The pilot scale project will demonstrate sustained
growth and algal oil production at scale, allowing Phycal to complete technical qualifications as a
commercial product, permit system development, and confirm the ability to produce products at

A 4-1 g®CrROUP7O
@' Phycal



PHYCAL ALGAE PILOT PROJECT

Draft Environmental Assessment

acceptable cost targets. The smaller scale program alternative would not meet the project’s
objectives of converting the pilot-scale project to a full-scale commercial production using the
existing production facilities and site.

While this alternative would require less funding, since only half of the pilot program would be
implemented, the facility would be able to deliver only 50,000 gal of algae oil per year compared
to 100,000 gal which is expected from the proposed project. The ultimate development of a
commercial scale algae farm and production facility would take substantially longer period of time
to achieve with the smaller scale program. At a smaller scale, the pilot would not have adequate
area to complete the required research and development in the time allocated under the U.S. DOE
proposal. The overall technology, process design configurations, and processing equipment would
remain the same as for the proposed project. With only three ponds and production equipment,
the site would require less land — approximately 26 acres. The associated requirements discussed
above for the proposed project, such as energy, water, land, and labor, would be required at a
smaller scale.

This alternative is not a viable option to meet the project’s general objective of developing biofuel
technologies that would result in technical, economic, and environmental advantages. At a
smaller scale, the pilot would not provide the same environmental, economic, and social benefits
as the proposed project. The project expenditures would be significantly less than the proposed
action, which is expected to cost $65 million, with approximately $50 million being spent in
Hawai‘i. In comparison to the proposed action, the number of jobs required to support both the
construction and operation of the project would also be substantially less. Finally, the research
and development of the pilot would not fully demonstrate the viability of growing and harvesting
algae, extracting the algal oil, and converting algal oil into renewable fuels in a cost-effective
process.

4.3 ALTERNATIVE C — ALTERNATE SITE FOR ALGAE FARM (AQUACULTURE)

The proposed project site is surrounded by agricultural lands to the east, west, north, and south.
The large agricultural parcels surrounding the site are owned by Dole Food Company, Inc. (north)
and Galbraith George Trust (west, south and east). While another agricultural property could have
been selected for the development of the project, the proposed site was chosen because it provides
a best fit for the project’s objectives and overall needs

The proposed 34-acre site was created through the agricultural lease of lands at the Poamoho
Camp property. The size of the site is ideal to support the physical requirements of the algae farm
and production facility. Other agricultural properties surrounding the site are much larger in size;
therefore their use would be practical. Lease for a larger site would be more expensive with no
corresponding return. The proposed project site was also chosen for both operational advantages
and to ensure compliance with environmental regulations. The site also has access to the
reclaimed water that will be needed to support pond operations. Finally, the use of the proposed
site will provide income to the residents of Poamoho Camp. As noted in the City and County of
Honolulu, Department of Planning and Permitting approved Zoning Variance No. 2007/VAR-62;
the 57 acres of agricultural lands at Poamoho will remain in agricultural use and will provide
income to families occupying farm dwellings in Poamoho Camp.
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The alternative site option would be less desirable for the Phycal Algae Pilot project. The overall
technology, process design configurations, and processing equipment would remain the same as
for the proposed project. The proposed site would be an exact fit for the objectives and needs of
the pilot. Additionally, lease agreement for use of the proposed site at Poamoho has been secured
and agreed to by HIDC Poamoho Camp, Inc. and Phycal Hawaii R&D, LLC.
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5.0 APPLICABLE LAND USE PLANS AND POLICIES

In this chapter, the project’s consistency with applicable land use policies set forth in the Hawai‘i
State Plan, State Land Use Law, State Coastal Zone Management Program, State 2050 Sustainable
Plan, City and County of Honolulu General Plan, Central O‘ahu Sustainable Communities Plan,
‘Ewa Development Plan, Land Use Ordinance, and Special Management Area and are discussed.

5.1 HAWAI‘l STATE PLAN

The Hawai‘i State Plan establishes a statewide planning system that provides goals, objectives, and
policies that detail priority directions and concerns of the State of Hawai’i; these will be discussed
as they relate to the proposed project.

It is the goal of the State, under the Hawai’i State Planning Act (Chapter 226, HRS), to achieve the
following:

e Astrong, viable economy, characterized by stability, diversity, and growth, that enables the
fulfillment of the needs and expectations of Hawai’i present and future generations.

e A desired physical environment, characterized by beauty, cleanliness, quiet, stable natural
systems, and uniqueness, that enhances the mental and physical well-being of the people.

e Physical, social, and economic well-being, for individuals and families in Hawai‘i, that
nourishes a sense of community responsibility, of caring, and of participation in
community life (Chapter 226-4, HRS).

Specific objectives and policies of the State Plan that pertain to the project are as follows:
Section 226-6 Objective and policies for the economy--in general.

(@) Planning for the State's economy in general shall be directed towards achievement of the
following objectives:
(1) Increased and diversified employment opportunities to achieve full employment,
increased income and job choice, and improved living standards for Hawai‘i's people.
(2) A steady growing and diversified economic base that is not overly dependant on a few
industries.
(b) To achieve the general economic objectives, it shall be the policy of this State to:
(2) Promote Hawai‘i as an attractive market for environmentally and socially sound
investment activities that benefit Hawai‘i’s people.
(14)Promote and protect intangible resources in Hawai’,i, such as scenic beauty and the
aloha spirit, which are vital to a healthy economy.

Discussion

The Phycal Algae Pilot project will develop an algae farm and algae oil extraction facility. Project
operations for the Poamoho and Tesoro site will generate approximately 40 new jobs related to the
agriculture and processing, with a focus mostly on aquaculture and the cultivation of algae.
Hawai‘i was selected for the algae pilot project because of its ideal climate and market and public
support for the development of biofuels. The project will support Hawai‘i as an attractive market
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for environmentally and socially sound investment activities, creating a diversified economic base
that benefits Hawai‘i’s people.

Section 226-7 Objectives and policies for the economy-- agriculture.
(@) Planning for the State's economy with regard to agriculture shall be directed towards
achievement of the following objectives:

(2) Growth and development of diversified agriculture throughout the State.

(3) An agriculture industry that continues to constitute a dynamic and essential component

of Hawai‘i's strategic, economic, and social well-being.
(b) To achieve the agriculture objectives, it shall be the policy of this State to:

(2) Encourage agriculture by making best use of natural resources.

(8) Support research and development activities that provide greater efficiency and
economic productivity in agriculture.

(12) Expand Hawai‘i's agricultural base by promoting growth and development of flowers,
tropical fruits and plants, livestock, feed grains, forestry, food crops, aquaculture, and
other potential enterprises.

(15) Institute and support programs and activities to assist the entry of displaced agricultural
workers into alternative agricultural or other employment.

(16) Facilitate the transition of agricultural lands in economically nonfeasible agricultural
production to economically viable agricultural uses.

Discussion

The project supports the growth and development of diversified agriculture. As plantation
agriculture farming of crops such as pineapple and sugarcane begin to dissipate, new diversified
types of agricultural uses such as aquaculture, should be explored and developed in the State. The
Phycal Algae Pilot project will grow and harvest of algae for the extraction of algae oil and
conversion into renewable fuel. With energy costs in Hawai’i being among the highest in the
United States, renewable energy solutions are becoming a focus for the State. The Phycal Algae
Pilot project will develop, test, and demonstrate systems for the successful growth of algae and
extraction of commercial energy products.

The Poamoho project site is currently vacant agricultural land which was once used for the
cultivation of pineapple by Del Monte Corporation. The pilot project will utilize these vacant
lands transforming them from economically non-feasible agricultural production to economically
viable agricultural uses. In addition, the project will make efforts to hire former agricultural
workers of Poamoho Camp who were displaced with the closure of Del Monte Corporation in
2005.

Section 226-9 Objectives and policies for the economy—federal expenditures.
(b) To achieve the federal expenditures objective, it shall be the policy of this State to:
(3) Promote the development of federally supported activities in Hawai’i that respect state-
wide economic concerns, are sensitive to community needs, and minimize adverse
impacts on Hawai’‘i's environment.

Discussion
The Phycal Algae Pilot project is partially supported by a grant from the U.S. DOE NETL. The
development of the pilot project will demonstrate Hawai‘i’s ability to support federal activities,
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particularly those related to the development of biofuels and renewable energy products that
provide significant reductions in greenhouse gas emissions.

Section 226-10 Objective and policies for the economy--potential growth activities.

(a) Planning for the State's economy with regard to potential growth activities shall be directed
towards achievement of the objective of development and expansion of potential growth
activities that serve to increase and diversify Hawai‘i's economic base.

(b) To achieve the potential growth activity objective, it shall be the policy of this State to:

(1) Facilitate investment and employment in economic activities that have the potential for
growth such as diversified agriculture, aquaculture, apparel and textile manufacturing,
film and television production, and energy and marine-related industries.

(4) Accelerate research and development of new energy- related industries based on wind,
solar, ocean, and underground resources and solid waste.

Discussion

The Phycal Algae Pilot Project will help to promote new venues for Hawai‘i in biofuel and
renewable energy production. With energy and environment being a major focus both in Hawai‘i
and the United States, the production of renewable energy technologies is a potential growth
activity that serves to diversify Hawai‘i's economic base. Research and development from the
algae pilot project will confirm the systems ability to produce commercial-scale renewable energy
products at acceptable cost targets to meet future demands.

Section 226-11 Objectives and policies for the physical environment--land-based, shoreline, and
marine resources.
(b) To achieve the land-based, shoreline, and marine resources objectives, it shall be the policy
of this State to:
(4) Manage natural resources and environs to encourage their beneficial and multiple use
without generating costly or irreparable environmental damage.
(6) Encourage the protection of rare or endangered plant and animal species and habitats
native to Hawai‘i.

Discussion

The Phycal Algae Pilot project will use vacant agricultural lands at Poamoho for the algae farm and
processing facility. The lands will continue to be used for agricultural activities, maintaining the
open area and natural resources around the site. Vacant industrial lands will also be used for the
project’s processing and converting of algae oil into biofuel at Tesoro. The project’s use of this
area for industrial purposes is consistent with County and State land use districts and zoning
designations.

The pilot project was designed to provide environmentally-sound practices and will not result in
irreparable environmental damage. No rare and endangered plant species and habitats have been
found on the sites. While rare and endangered animal species and habitats have not been found
on the existing sites, protection measures will be carried to address potential impacts, particularly
for the protection of Hawaiian waterbirds.
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Section 226-13 Objectives and policies for the physical environment--land, air, and water
quality.
(@) Planning for the State's physical environment with regard to land, air, and water quality
shall be directed towards achievement of the following objectives:
(1) Maintenance and pursuit of improved quality in Hawai‘i's land, air, and water
resources.
(b) To achieve the land, air, and water quality objectives, it shall be the policy of this State to:
(2) Promote the proper management of Hawai‘i's land and water resources.
(4) Encourage actions to maintain or improve aural and air quality levels to enhance the
health and well-being of Hawai‘i's people.

Discussion

The project design was developed to achieve the proper management of Hawai‘i’s land and water
resources. The project team has consulted with many State agencies, including the State DOH to
discuss requirements and regulations related to the project. Mitigation measures will be carried
out to address potential impacts to the physical environment — land, air, and water — that occur
from the project.

Section 226-15 Objectives and policies for facility systems--solid and liquid wastes.
(@) Planning for the State's facility systems with regard to solid and liquid wastes shall be
directed towards the achievement of the following objectives:
(1) Maintenance of basic public health and sanitation standards relating to treatment and
disposal of solid and liquid wastes.
(b) To achieve solid and liquid waste objectives, it shall be the policy of this State to:
(2) Promote re-use and recycling to reduce solid and liquid wastes and employ a
conservation ethic.

Discussion

The treatment of solid and liquid wastes from the project will be carried out in accordance with
Federal, State and County requirements and regulations. General recycling practices will be
carried out on the sites and efforts will also be made to reuse residual biomass as a soil
amendment for compost. To the extent possible, liquid waste generated from the algae farm will
be treated and reused onsite as reclaimed water. Liquid waste generated from the Tesoro site will
be appropriately disposed off-site.

Section 226-16 Objective and policies for facility systems--water.

(@) Planning for the State's facility systems with regard to water shall be directed towards
achievement of the objective of the provision of water to adequately accommodate
domestic, agricultural, commercial, industrial, recreational, and other needs within resource
capacities.

(b) To achieve the facility systems water objective, it shall be the policy of this State to:

(1) Coordinate development of land use activities with existing and potential water supply.

(3) Reclaim and encourage the productive use of runoff water and wastewater discharges.

(4) Assist in improving the quality, efficiency, service, and storage capabilities of water
systems for domestic and agricultural use.
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Discussion

The pilot project will not require significant amounts of potable water to support the project.
Potable water supplies for the Tesoro project site will be trucked in from the Poamoho project site
and stored onsite in a 55 gal tank. Potable water supplies for the Poamoho project site will be
serviced from the existing supplies at Poamoho Camp. The project’s agricultural/aquaculture use of
the site for the growing of algae will not require the use of potable water sources. Algae ponds and
other water requirements for project operations will use reclaimed water from the Schofield
Barracks WWTP.

Section 226-18 Objectives and policies for facility systems--energy.
(c) To further achieve the energy objectives, it shall be the policy of this State to:

(1) Support research and development as well as promote the use of renewable energy
sources;

(8) Support actions that reduce, avoid, or sequester greenhouse gases in utility,
transportation, and industrial sector applications; and

(9) Support actions that reduce, avoid, or sequester Hawai‘i's greenhouse gas emissions
through agriculture and forestry initiatives.

Discussion

The goal of the Phycal Algae Pilot project is to achieve a commercial-scale algal oil production,
which can deliver algal oil at a competitive price for the Hawai‘i market. This will help Hawai’i to
move towards achieving the State’s Clean Energy Initiative, which establishes targets for both the
State and local utilities” development and use of renewable energy. The project will strengthen the
capability of using algae as a biofuel crop, to provide a wide range of energy products and energy
security with a significant reduction in greenhouse gas emission.

5.2 HAWAI‘l STATE LAND USE DISTRICT BOUNDARIES

Under the Chapter 205, HRS, all lands of the State are to be classified in one of four categories:
urban, rural, agricultural, and conservation lands. The State Land Use Comission (LUC), an agency
of the State DBEDT, is responsible for each district’s standards and for determining the boundaries
of each district (Chapter 205-2(a), HRS). The LUC is also responsible for administering all requests
for district reclassifications and/or amendments to district boundaries, pursuant to Chapter 205-4,
HRS, and the HAR, Title 15, Chapter 15 as amended. Under this Chapter, all lands in Hawai’i are
classified into four land use districts: (1) Conservation, (2) Agricultural; (3) Urban, and (4) Rural.

The Agricultural District includes lands for the cultivation of crops, aquaculture, raising livestock,
wind energy facility, timber cultivation, agriculture-support activities (i.e., mills, employee
quarters, etc.) and land with significant potential for agriculture uses. Golf courses and golf-related
activities may also by included in this district, provided the land is not in the highest productivity
categories (A or B) of the Land Study Bureau’s detailed classification system. Uses permitted in the
highest productivity agricultural categories are governed by statute. Uses in the lower-productivity
categories — C, D, E or U - are established by the Commission and include those allowed on A or B
lands as well as those stated under Section 205-4.5, HRS.

The Urban District generally includes lands characterized by “city-like” concentrations of people,
structures and services. This District also includes vacant areas for future development.
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Jurisdiction of this district lies primarily with the respective counties. Generally, lot sizes and uses
permitted in the district area are established by the respective County through ordinances or rules.

Discussion

As classified by the State of Hawai‘i LUC, the Poamoho project site is situated within the State
Agricultural District (Figure 1-5) and the Tesoro project site is situated within the State Urban
District (Figure 1-6). The proposed uses within these properties are consistent with permitted uses
for the Agricultural and Urban Districts, and will not require district reclassification or boundary
amendment.

5.3 HAWAI‘l COASTAL ZONE MANAGEMENT PROGRAM

The Coastal Zone Management (CZM) Act of 1972 (16 United States Code (USC), Section 1451),
as amended through Public Law 104-150, created the coastal management program and the
National Estuarine Research Reserve system. The coastal states are authorized to develop and
implement a State coastal zone management program. The Hawai‘i CZM Program received
Federal approval in the late 1970’s. The objectives of the CZM Program, as defined in Section
205A-2, HRS, are to protect valuable and vulnerable coastal resources such as coastal ecosystems,
special scenic and cultural values and recreational opportunities. The objectives of the program
are also to reduce coastal hazards and to improve the review process for activities proposed within
the coastal zone. Each County is responsible for designating a Special Management Area (SMA)
that extends inland from the shoreline. Development within the SMA is subject to County
approval to ensure the proposal is consistent with the policies and objectives of the Hawai‘i CZM
Program.

Discussion:

The project areas of both the Poamoho site and Tesoro site are not within the SMA as delineated
by the City and County of Honolulu and as such does not required an additional review under
State CZM and County SMA rules.

5.4 2050 SUSTAINABILITY PLAN

The Hawai‘i 2050 Sustainability Plan as a long-term strategy has as its main goals and objectives
respect for culture, character, beauty, and history of the state’s island communities; balance among
economic, community, and environmental priorities; and an effort to meet the needs of the present
without compromising the ability of future generations to meet their own needs.

The 2050 Plan delineates five goals toward a sustainable Hawai‘i accompanied by strategic actions
for implementation and indicators to measure success or failure. The goals and strategic actions
that are pertinent to the No. 1 Capitol District Building project are as follows.

Goal One: Living sustainably is part of our daily practice in Hawai'‘i.
Strategic Actions:
e Develop a sustainability ethic.

Goal Two: Our diversified and globally competitive economy enables us to meaningfully live,
work, and play in Hawai‘i.
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Strategic Actions:
e Develop a more diverse and resilient economy.
e Support the building blocks for economic stability and sustainability.

Goal Three: Our natural resource are responsibly used, replenished and preserved for future
generations.
Strategic Actions:
e Reduce reliance on fossil (carbon-based) fuels.
e Conserve water and ensure adequate water supply.
e Increase recycling, reuse and waste reduction strategies.

Goal Five: Our Kanaka Maoli and island cultures and values are thriving and perpetuated.
Strategic Actions:
e Celebrate our cultural diversity and island way of life.

Discussion:

The Phycal Algae Pilot project support Hawai‘i’s movement towards living sustainably.  Energy
costs in Hawai’i are the highest in the United States, and its principal source of electricity is oil-
fired plants that consume more than 400 million gallons of petroleum-based fuels annually. The
project will strengthen the capability of using algae as a biofuel crop, to provide a wide range of
energy products and energy security with significant reductions in greenhouse gas emissions.
Additionally, the pilot project will help to diversify Hawai‘i’s economy by promoting the use of
vacant agricultural lands to support new venues for biofuel and renewable energy production.

The Phycal Algae Pilot project supports the responsible use of resources. The project will creating
renewable energy products from algae, and thereby reduce reliance on fossil fuels. Water will be
conserved through the use of reclaimed water treated to standards for agricultural use for the pond
operations. Additionally, the project will minimize waste through general recycling practices and
efforts to reuse residual biomass as a soil amendment for compost and fertilization of agricultural
crops.

The pilot project supports island cultures and values by supporting agriculture through new
methods of farming such as aquaculture. Poamoho plantation lands will once again be utilized for
agriculture, continuing the plantation era heritage from Hawai‘i’s past.

5.5 CITY AND COUNTY OF HONOLULU GENERAL PLAN

Adopted by resolution in 1977, the 1992 revised edition of the General Plan for the City and
County of Honolulu sets forth the long-range objectives for the general welfare and prosperity of
the people of O‘ahu and broad policies to attain those objectives. The General Plan provides
objectives and policies intended to guide and coordinate City land use planning and regulation,
and budgeting for operations and capital improvements.

The Phycal Algae Pilot project is consistent with the applicable objectives and policies of the City
and County of Honolulu General Plan described below.
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Economic Activity
Objective A: To promote employment opportunities that will enable all the people of O‘ahu
decent standard of living.
e Policy 2: Encourage the development of small businesses and larger industries which will
contribute to the economic and social well-being of O‘ahu residents.

Objective C: Maintain the viability of agriculture on O‘ahu.
e Policy 2: Support agricultural diversification in all agricultural areas on O‘ahu.
e Policy 8: Encourage the more efficient use of non-potable water for agricultural use.

Objective D: To make full use of the economic resources of the sea.
e Policy 2: Encourage the development of aquaculture, ocean research, and other ocean-
related industries.

Objective F: To increase the amount of Federal spending on O‘ahu.
e Policy 1: Take full advantage of Federal programs and grants which will contribute to the
economic and social well-being of O’ahu residents.

Natural Environment
Objective A: To protect and preserve the natural environment.
e Policy 7: Protect the natural environment from damaging levels of air, water, and noise
pollution.
e Policy 8: Protect plans, birds, and other animals that are unique to the State of Hawai’i and
the Island of O’ahu.

Energy
Objective A: To maintain an adequate, dependable, and economical supply of energy for O‘ahu

residents.
e Policy 3: Support programs and projects which contribute to the attainment of energy self-
sufficiency on O‘ahu.

Objective D: To develop and apply new, locally available energy resources.

e Policy 1: Support and participate in research, development, demonstration, and
commercialization programs aimed at producing new, economical, and environmentally
sound energy supplies from:

a. Biomass energy conversion

Discussion:

The Phycal Algae Pilot project promotes the objectives of the General Plan in numerous ways.
The project, which is partially supported by Federal funding, will support economic activity
through the development of an algae farm and processing facility which may become a larger
industry for the State and County that can contribute not only to the economic well-being but also
the social well-being of residents. The project is a new type of use in agricultural areas, supporting
overall agricultural diversification.

The project’s growing and harvesting of algae is considered a form of aquaculture. The oil from
the algae will be extracted and converted into renewable fuel at the Tesoro processing site. Algal
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oil can be converted into biodiesel, or refined into drop-in replacements for diesel, jet fuel, and
feedstock for other bioproducts. The research and development of the pilot project will
demonstrate the capability of using algae as a biofuel crop, to provide a wide range of energy
products and energy security.

5.6 CITY AND COUNTY OF HONOLULU — DEVELOPMENT AND SUSTAINABLE COMMUNITIES
PLAN

The Island of O‘ahu is divided into eight DP areas; the plans for six of these areas have been
designated as SCPs. Each plan implements the objectives and policies of the General Plan and
serves as a guide for public policy, investment, and decision-making within each respective region.
Together with the General Plan, they guide population and land use growth over a 20- to 25-year
time span.

Central O’ahu Sustainable Communities Plan

The project site is located within the region encompassed by the Central O’ahu SCP. The Central
O’ahu SCP by the County DPP was last revised in October 2002. The Plan’s vision and
implementing policies support sustaining Central O‘ahu’s unique character, lifestyle, and
economic activities opportunities by focusing future residential development on master planned
suburban communities within an Urban Community Boundary and on redevelopment around two
transit centers in Waipahu.

Discussion:

The Poamoho project site is designated within the Agriculture and Preservation Areas on the
Central O‘ahu SCP Urban Land Use Map (Figure 1-9). The project site lies outside of the Urban
Community Boundary which protects the highest value prime and unique agricultural lands in
Central O‘ahu from urban development. The project will maintain the use of the land for
agricultural uses, including aquaculture and the growing and harvesting of algae. The Phycal
Algae Pilot project is consistent in supporting the applicable objectives and policies of the Central
O’ahu SCP described below.

Section 2.2.2. Retention of Agricultural Lands

- The project supports the retention of agricultural lands in Central O‘ahu, including those
lands north of Wahiawa which include the Poamoho project site. Designated as prime
agricultural lands (ALISH) with the second highest agricultural productivity rating (Class B
soils) (LSB), the site will remain an agricultural use. The land will remain protected from
urban development for long-term retention and development of diversified agriculture.

Section 3.1.4.4 Agricultural Areas

e Facilities necessary to support intensive cultivation of arable agricultural lands should be
permitted.

- The Poamoho site will have facilities to support the cultivation of algae and aquaculture
activities on the site.
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e Facilities to support limited outdoor recreation use, such as camping, horseback riding and
hiking, should be permitted in areas where agricultural use is not feasible.

- Facilities to support recreational use will not be located within the project site.

e Residential use should be permitted only to the extent that it is accessory to the agricultural
use. Where several dwellings are planned as part of an agricultural use, they should be
sited and clustered to avoid the use of more productive agricultural lands and to reduce
infrastructure costs.

- While the project site will have office trailers, the project site will not have any residential
dwellings or uses.

e Buildings and other facilities that are accessory to an agricultural operation should be
designed and located to minimize impact on nearby urban areas and roadways.

- The accessory facilities on the Poamoho project site will be designed in accordance with
development standards of the LUO 21-3.50-4. Facilities will be located away at the
southwestern portion of the site to minimize impact on urban areas and roadways.

Section 3.7.3.5 Central O‘ahu Plantation Villages, Adjacent Land Uses
e Agricultural use should be maintained on adjacent lands.

- The use of the Poamoho project site will be for agricultural activities such as aquaculture
for the growing of algae. Adjacent to Poamoho Plantation Camp, the project area and
other adjacent sites will remain in agricultural use.

e The visibility of any new structures in the vicinity should be minimized by appropriate
landscape screening and building siting. If visibility is unavoidable, the new structure
should be designed to respect the scale and character of the villages.

- The project facilities may be partially visible from Kamananui Road and Kaukonahua Road
which borders the Poamoho site on the east and south. From vantage points located
mauka and makai of the site, the property will generally appear as a continuation of
agricultural lands and uses in the Wahiawa area. The project design will maintain the
visual resources of the area by meeting agricultural development standards, such as height
and setback requirements, established in Section 21-3.50-4 of the LUO. Additionally, a
natural vegetation buffer will be located along Kamananui Road and Kaukonahua Road
frontages to provide privacy and to make the screen views from the adjoining roadways.
New structures will respect the scale and character of the Poamoho Plantation Camp
village.

‘Ewa Development Plan

The Tesoro project site lies within the ‘Ewa DP district. The ‘Ewa DP by the County DPP was last
revised in May 2000. This Plan protects prime agricultural lands in ‘Ewa; strongly supports
development of the Secondary Urban Center; establishes a regional open space network and
promotes access to the shoreline; protects natural, historical and cultural resources; promotes
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master planned communities designed to encourage walking, biking, and transit use; and requires
provision of adequate infrastructure to meet current and anticipated needs.

Discussion:

The Tesoro project site is within the Industrial Area on the ‘Ewa DP Urban Land Use Map (Figure
1-10). The project site lies within the Barbers Point Industrial Area (James Campbell Industrial
Park) which should continue to grow as one of O‘ahu and the State’s most important industrial
areas. The project’s operations at the Tesoro site will maintain use of the land for intensive
industrial uses. The Phycal Algae Pilot project’s proposed use of the Tesoro site for the processing
of the algae oil into various biofuels is consistent with the DP and existing land use designations.
The applicable objectives and policies of the ‘Ewa DP are described below.

Section 3.7.3.2 Industrial Centers - Planning Principles

e Appropriate Scale. The visibility of large building volumes and tall building or machinery
elements from resort areas, residential areas, commercial and civic districts, and parks
should be minimized through site planning and landscaping.

- The Tesoro project site at James Campbell Industrial Park, is located away from resort
areas, residential areas, commercial and civic districts, and parks.

e Environmental Compatibility. Industries and utilities that discharge air or water pollutants,
even when treated, should be located in areas where they would impose the least potential
harm on the natural environment in case the treatment process fails to perform adequately.
Uses that generate high noise levels should be located and operated in a way that will keep
noise to an acceptable level in existing and planned residential areas. The building setback
from the shoreline should be a minimum of 60 feet in the Ewa coastal area, as
recommended in the Oahu Shoreline Study (1989), and 150 feet where possible.

- The Tesoro site is located in James Campbell Industrial Park, which is designated for
intensive industrial uses and is located away from sensitive natural environments. While
operations at site will result in air outputs, no significant impacts on existing air quality
levels are anticipated. The project’s processing facility at the Tesoro site may generate
some noise during construction and the conversion process of the algae oil. However,
noise levels are expected to be minimal and within the allowable ranges associated with
industrial areas. The project site is located away from coastal areas.

Section 3.7.3.3 Industrial Centers — Guidelines: Barbers Point Industrial Area

e Building Height and Mass - Building heights should generally not exceed 60 feet when
they consist of large mass.

- The equipment trailer and facilities located on the Tesoro site will meet the building height
and massing guidelines.

e LlLandscape Treatment - The visibility of parking, storage, industrial equipment and
operations areas from the street should be minimized through the planting of a landscape
screen, consisting of trees and hedges, along street frontages.
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- The operations and industrial equipment, including the small bench-scale unit which will
convert the algal oil into various forms of biofuel, will be located on the southeastern
portion of the property away from public street views of Komohana Street and Kauhi Street.
The site is surrounded by a perimeter fence and landscaping, trees, tall brush and shrub
vegetation.

5.7 CiTY AND COUNTY OF HONOLULU LAND USE ORDINANCE GUIDELINES

The purpose of the LUO is to regulate land use in a manner that will encourage orderly
development in accordance with adopted land use policies, including the County General Plan
and development plans. The LUO is also intended to provide reasonable development and design
standards. These standards are applicable to the location, height, bulk and size of structures, yard
areas, off-street parking facilities, and open spaces, and the use of structures and land for
agriculture, industry, business, residences or other purposes (Revised Ordinance for the City and
County of Honolulu (ROH), Chapter 21).

Discussion:

The Poamoho site is designated as AG-1 Restricted Agricultural District by the County LUO (Figure
1-7). The intent of AG-1 zoning is to conserve and protect important agricultural lands for the
performance of agricultural functions by permitting only those uses which perpetuate the retention
of these lands in the production of food, feed, forage, fiber crops and horticultural plants. Pursuant
to Section 21-3.50-4 of the LUO, the use of this zoning district for aquaculture and associated
activities, such as the growing of algae for the ultimate production of algal oil, is permitted subject
to the submittal and DPP review and approval of a Conditional Use Permit (CUP) application.

The Tesoro site is designated as I-2 Intensive Industrial District by the by the County LUO (Figure
1-8). The intent of the 1-2 zoning is to set aside the areas for the full range of industrial uses
necessary to support the city. It is located away from residential communities and intended for
areas with necessary supporting public infrastructure, near major transportation systems and with
other locational characteristics necessary to support industrial centers. Pursuant to LUO Section
21-3.130, the proposed use of the site for refining, processing and storage of materials and
products such as biofuel are consistent with permitted uses in the I-2 district. Located at Tesoro in
James Campbell Industrial Park, these heavy industrial uses of the site are well away from other
districts.

5.8 SPECIAL MANAGEMENT AREA

The project area is not located within the SMA, which was established to preserve, protect, and
where possible, to restore the natural resources of the coastal zone of Hawai‘i. Special controls on
developments within the SMA area are necessary to avoid permanent loss of valuable resources
and foreclosure of management options. The review guidelines of Section 25-3.2 of the ROH are
used by DPP and the City Council for the review of developments proposed in the SMA. These
guidelines are derived from Section 205A-26 HRS.
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Discussion:
The entire project areas at both the Poamoho site and the Tesoro site are not within the SMA as
delineated by the County and, as such, do not require additional review under State CZM and

County SMA rules.

The Hawai‘i State Plan establishes a statewide planning system that provides goals, objectives, and
policies that detail priority directions and concerns of the State of Hawai‘i; these will be discussed
as they relate to the proposed project.
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6.0 FINDINGS SUPPORTING
ANTICIPATED DETERMINATION

6.1 ANTICIPATED DETERMINATION

After reviewing the significance criteria outlined in Chapter 343, HRS, and Section 11-200-12,
State Administrative Rules, Contents of EA, the proposed action has been determined to not result
in significant adverse effects on the natural or human environment. A Finding of No Significant
Impact (FONSI) is anticipated.

6.2 REASONS SUPPORTING THE ANTICIPATED DETERMINATION

The potential impacts of the Phycal Algae Pilot project have been fully examined and discussed in
this Draft EA. As stated earlier, there are no significant environmental impacts expected to result
from the proposed action. This determination is based on the assessments as presented below for
criterion (1) to (13).

(1) Involve an irrevocable loss or destruction of any natural or cultural resources.

The archaeological and cultural landscapes have been documented in studies conducted
specifically for the project areas (Poamoho site and Tesoro site). As detailed in Section 3.15 and
3.16 of this report, the project does not involve any known loss or destruction of existing natural,
cultural, archeological or historical resources (Appendix E and Appendix F). SHPD has determined
that no historic properties would be affected by the development of the project at the Poamoho
site since the area was used for former cultivation. In addition, since the Tesoro site has been
historically used for industrial purposes, it is also unlikely that the development of the project
would affect existing historic properties in this area.

The only specific area of concern is the unknown potential for the inadvertent discovery of
subsurface historical or cultural resources, including the unknown possibility of iwi kapuna
(ancestral remains). Given the low potential for an inadvertent find, it is not recommended at this
time that specific archaeological mitigation be in place during demolition and construction.
However, if cultural or archaeological resources are unearthed or ancestral remains are
inadvertently discovered, the DLNR, SHPD, the O‘ahu Island Burial Council representative and
participating interests from lineal descendents and individuals will be notified. The treatment of
these resources will be conducted in strict compliance with the applicable historic preservation
and burial laws.

(2)  Curtail the range of beneficial uses of the environment.

The proposed activities will not curtail the range of beneficial uses of the environment. Existing
uses conform to existing land use designations. The pilot project will actually increase the
beneficial uses of the area by making use of vacant and unused lands designated and protected by
the Central O‘ahu SCP for agriculture. The Poamoho site’s use as an algae farm is a supported by
the Hawai‘i State Plan and its objective to expand Hawai‘i's agricultural base by promoting
activities such as aquaculture.
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(3)  Conflict with the State’s long-term environmental policies or goals and guidelines as
expressed in Chapter 344, HRS, and any revisions thereof and amendments thereto, court
decisions, or executive orders.

The proposed project does not conflict with the State’s long-term environmental policies or goals
and guidelines as expressed in Chapter 344, HRS, and any revisions thereof and amendments
thereto, court decisions, or executive orders.

(4)  Substantially affects the economic or social welfare of the community or State.

Short-term economic benefits anticipated during construction will include direct, indirect, and
induced employment opportunities and multiplier effects but not at a level that would generate
significant economic expansion. The operation of the three-year pilot project would also create
approximately 40 new jobs to support the Poamoho and Tesoro project sites.

The long-term economic benefits from the project include promoting new venues for Hawai’‘i in
biofuel and renewable energy production. The project will promote the use of vacant agricultural
lands for a new type of farming industry in Central O‘ahu. Additionally, if the project’s goals to
achieve a commercial-scale algal oil production are met, the system will be able to deliver fuels
derived from algae oil at competitive price for the Hawai‘i market.

The Phycal Algae Pilot project will create both short-term and longer-term economic benefits. The
project expected to cost approximately $65 million, of which about $50 million will be spent in
Hawai‘i. The economic benefits to the State are estimated between $5 to 8 million per year.

(5)  Substantially affects public health.

The project is consistent with existing land uses and is not expected to affect public health.
However, there will be temporary short-term impacts to air quality from possible dust emissions
and temporary noise in the immediate vicinity of both project sites resulting from construction
equipment. Construction and operation-related impacts of noise, dust, and emissions will be
mitigated by compliance with the State DOH Administrative Rules and compliance with
applicable permits for the project.

(6) Involves substantial secondary impacts, such as population changes or effects on public
facilities. --

Although the project will introduce new uses on vacant agricultural lands at the Poamoho site and
vacant industrial lands at the Tesoro site, it will not result in population changes in Wahiawa,
Central O‘ahu or in Kapolei (Kalaeloa), ‘Ewa. The project will create a small increase in
employment; however, this will have an incidental impact on population.

Public facilities near both project sites will not be adversely impacted by the Phycal Algae Pilot
project. Additional uses of public facilities are not anticipated to occur as a result of the project.
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(7)  Involves a substantial degradation of environmental quality.

The proposed project will not involve a substantial degradation of environmental quality. The
project design is a low-impact development with no long-term effect to the land. Federal, State,
and County environmental regulations will be met throughout the construction and operation of
the project. The use of the land at the Poamoho site for aquaculture activities is consistent with
the allowed uses within an agricultural district. Additionally, the use of the Tesoro site for the
refining and processing of algae oil into biofuels is consistent with uses within the intensive
industrial district.

(8) Is individually limited but cumulatively has considerable effect upon the environment or
involves a commitment for larger actions.

The project’s development will not have a considerable effect on the environment or involve a
commitment for larger actions. The algae farm at the Poamoho site is only a small part of the
overall use of agricultural lands in the region. Additionally, the biofuels processing facility at the
Tesoro site is a relatively minor use of the overall industrial area. The proposed project is a pilot
scale development that will work towards achieving its objectives of demonstrating commercial
performance targets for biofuels. The project’s effects upon the environment will not likely be a
precursor for other future actions.

(9)  Substantially affects a rare, threatened or endangered species, or its habitat.

The existing project areas (Poamoho site and Tesoro site) do not support habitat for identified rare,
threatened or endangered species or habitat. However, as discussed in Section 3.5, there is the
potential that the proposed aquaculture farm at the Pomoho site may attract one or more
endangered waterbird species following build-out. To minimize the potential that the project’s
operation will attract endangered waterbirds, mitigation measures will be implemented to
discourage listed birds from landing in and foraging within the facilities. Enclosures around water
circulating equipment will also reduce the potential for waterbird impacts.

(10) Detrimentally affects air or water quality or ambient noise levels.

General temporary effects associated with construction and operation of the project has been
identified in this EA (Section 3.0). Mitigation measures which are outlined in this EA will be
applied during the on-going construction and operation activities. No detrimental long-term
impacts to air, water, or acoustic quality are anticipated with the pilot project. The project will not
detrimentally affect air or water quality or ambient noise levels.

(11) Affects or is likely to suffer damage by being located in an environmentally sensitive area
such as flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land,
estuary, fresh water, or coastal waters.

Both project sites are located within Zone D (Unclassified) and outside of the designated tsunami
zone (Figure 1-11). The Poamoho site has long been used for the cultivation of sugar and
pineapple, and the development of the pilot project on the property for aquaculture activities will
not affect environmentally sensitive areas. The Tesoro site has been historically used for industrial
purposes making the site ideal for refinery and processing activities. The Phycal Algae Pilot project
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design is a low-impact development process and will have no long-term effect to the land.
Construction work will be performed in accordance with the State and County-approved design
standards. No significant adverse impacts are anticipated.

(12) Substantially affects scenic vistas and view-planes identified in county or state plans or
studies.

The proposed project will not substantially affect scenic vistas and view-planes identified in
County or State plans or studies. The Poamoho site is located away from coastal view points and
from vantage points located mauka and makai of the site, the property will generally appear as a
continuation of agricultural lands and uses in the Wahiawa area. The project design will maintain
the visual resources of the area by meeting agricultural development standards established in the
Land Use Ordinance. Additionally, a natural vegetation buffer will be located along
Kamehameha Highway and Kaukonahua Road of the property to make the project less visible from
the roadways. Accordingly, the project will blend with the surrounding agricultural land uses in
the area and will not significantly impact existing views (Figures 3-7a through 3-7d).

Existing views of the surrounding industrial complex near the Tesoro site will not be affected by the
project (Figures 3-8a through 3-8d). The facility will likely be visible from Komohana Street and
Kauhi Street, however, the project is located in James Campbell Industrial Park and is surrounded
by other large scale industrial facilities.

(13) Require substantial energy consumption.

The Phycal Algae Pilot facilities will increase power consumption from the island’s electrical grid.
While the project will have some electricity needs, the outcome of the pilot project will result in
the development of new technologies that will strengthen the capability of using algae as a biofuel
crop, to provide a wide range of energy products and energy security with significant reductions in
greenhouse gas emissions. The goal of the project is to achieve a commercial-scale algal oil
production, which can deliver algal oil at competitive price for the Hawai‘i market. This will help
Hawai‘i to move towards achieving the State’s Clean Energy Initiative, which establishes targets for
both the State and local utilities” development and use of renewable energy.

6.3 SUMMARY

Based on the above findings, we think the proposed Phycal Algae Pilot project will not generate
significant adverse socio-economic or environmental impacts. The EA recommends mitigation
measures to alleviate potential impacts when such impacts are identified.

The Phycal Algae Pilot project is consistent with the Hawai’‘i State Land Use District Boundaries;
the Hawai‘i State Plan and Functional Plans; the 2050 Sustainable Plan, the Hawai‘i Coastal Zone
Management Plan, the City’s General Plan and Development Plan; the City’s Zoning Ordinance,
and Special Management Area.

The proposed project will help to promote new venues for Hawai‘i in biofuel and renewable
energy production. The use of the vacant agricultural lands at Poamoho Camp will also provide a
new type of (aquaculture) farming industry for Central O‘ahu. By developing this algae
technology, the future potential of algae oil for biofuels can be realized at a level that results in
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technical, economic, and environmental advantages. If the project achieves commercial-scale
algal oil production, algal oil can be delivered at competitive price for the Hawai‘i market, thereby
helping Hawai‘i to move towards achieving the State’s Clean Energy Initiative.
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http://www.wrcc.dri.edu/summary/Climsmhi.html
http://www.honoluludpp.org/planning/WahiawaUrbanDesign/Section1.pdf
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AND INDIVIDUALS RECEIVING COPIES OF THE EA
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8.0 LIST OF AGENCIES, ORGANIZATIONS AND INDIVIDUALS
RECEIVING COPIES OF THE EA

Pre- ..
Pre- Consultation Receiving Comments Rfecewmg
. . Final EA/
.. . Consultation Comments Draft EA Received FONSI
Respondents and Distribution Received
Federal Agencies
U.S. Army Corps of Engineers, N N N
Honolulu District
U.S. DOA, Natural Resources and
! . X X X
Conservation Service
U.S. DO, Fish and Wildlife X X X
U.S Environmental Protection Agency, N X
Pacific Islands Contact Office
State of Hawai‘i Agencies
Department of Accounting and General
. X X X
Services
Department of Agriculture X X
Department of Business, Economic N N N
Development & Tourism (DBEDT)
DBEDT, Office of Planning X X
DBEDT, Strategic Industries Division X X
Department of Defense X X X
Department of Education X X X
Department of Hawaiian Home Lands X X
Department of Health (DOH) X X
Department of Human Services X X
Depa.rtment of Labor and Industrial X X X
Relations
Department of Land and Natural N X
Resources (DLNR)
DLNR, State Historic Preservation X N X
Division
Department of Transportation X X X
Hawai‘i Housing Finance &
) X X
Development Corporation
Office of Environmental Quality Control X X
Office of Hawaiian Affairs X X X
University of Hawai‘i, Environmental
X X
Center
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Draft Environmental Assessment

City and County of Honolulu

Board of Water Supply X X X
Department of Community Services X X
Department of Design and Construction X X X
Department of Environmental Services X X X
Department of Facility Maintenance X X

Department of Planning and Permitting X X X
Department of Parks and Recreation X X

Department of Transportation Services X X X
Fire Department X X X
Police Department X X X
Elected Officials

U.S. Senator Daniel K. Akaka X X
U.S Senator Daniel K. Inouye X X
State Senator Robert Bunda X X
State House Representative Marcus N X
Oshiro

Councilmember Donavan Dela Cruz X X
Libraries

Hawai‘i State Library X X
Kapolei Public Library X
Wahiawa Public Library X X
Public Utilities

Hawaiian Electric Company X X
Citizen Groups, Individuals & Consulted Parties

O’ahu Island Burial Council X X
Waha ‘6lelo ‘Aha Kukaniloko X X
Ma.kakiIo/Kapolei/Honokai Hale N
Neighborhood Board No. 34

Wa.hiawa—Whitmore Village N X
Neighborhood Board No. 26
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TABLE 1

RUNOFF CALCULATIONS - EXISTING CONDITIONS

Drainage | 50 | 50 To Poamoho Camp To Kaukonahua Rd (West) | To Kaukonahua Rd (East)
Area Area Tc 1-Hour | Adjusted C Qs Vol 5 Qs Vol 5 Qs Vol 5o
(ac) (min) (in/hr) (in/hr) (cfs) (cf) (cfs) (cf) (cfs) (cf)
DA 1 23.239 24.8 2.9 4.5 0.21 22.14 39,852
DA 2 4.865 25.0 2.9 4.5 0.23 5.08 9,144
DA 3 6.012 25.0 2.9 4.5 0.21 5.73 10,314
Totals 34.116 22.14 39,852 5.08 9,144 5.73 10,314
TABLE 2
RUNOFF CALCULATIONS - POST DEVELOPMENT CONDITIONS
Drainage I 5o I 50 To Poamoho Camp To Kaukonahua Rd (West) | To Kaukonahua Rd (East)
Area Area Tc 1-Hour | Adjusted C Qs Vol 5 Qs Vol 59 Qs Vol o
(ac) (min) (in/hr) (in/hr) (cfs) (cf) (cfs) (cf) (cfs) (cf)
DA 1A 24.629 16.1 2.9 5.5 0.28 38.23* 68,814 *
DA 1B 2.574 15.2 2.9 5.8 0.23 3.46 6,228
DA 2 1.454 19.2 2.9 5.2 0.53 4.04 7,272
DA 3 5.459 14.3 2.9 6.1 0.26 8.73* 15,714 *
Totals 34.116 3.46 6,228 4.04 7,272 0.00 0
Increase From Existing | 0.00 | 0 0.00 0 0.00 0
Notes: 1. 50-Year, 1-Hour Rainfall/ Intensity determined using Honolulu Stds.Plate 2.

Drainage Calcs- Phycal.xls, Thl 1 & 2 Runoff Calcs

2. Adjusted Intensity determined using Honolulu Stds. Plate 4.
3. Refer to Time of Concentration Calculations for determination of Tc value.

4. Refer to Runoff Coefficient Calculations for determination of weighted C value.
5. Runoff rates from Drainage Areas 1A and 3 (marked with "*") are the quantities prior to retention. Runoff from these drainage

areas is completely retained and does not contribute to the overall runoff. Refer to Table 3, Storage System Summary.
6. Runoff Volume determined using triangular Rational Method Hydrograph ending at 1-hour.

4/27/2010, 10:50 AM
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STORAGE SYSTEM SUMMARY
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3' Deep Retention Basin

Contributing
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Storage
System

BASIN A

BASIN B

Drainage Calcs- Phycal.xls, Tbl 3 Storage Summary
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APPENDIX C AIR EMISSIONS AND HAZARDOUS
MATERIALS EVALUATION
(ARCADIS)
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|Vent to I MTY |

|Hexane release, metric ton per year \ 61.56|
Biomass Input
Stream Makeup: MTY (Max)| %
1 Biomass 718| 13.83%| Oil, ion Loss MTY
2. oil 561 10.79%! SRS Energy Fractionation Process Hfzxane, metric ton per year 2.5]
3. Water 3,872 74.54%) Oil, metric ton per year 504.4]
4. Other 44 0.84%!|
Total 5,195] 100.00%)
Spent Biomass, ion Loss MTY
Hexane release, metric ton per year 13.4]
Chemical Storage Water 3,664.8|
Acid | 1000 gallons Biomass 818.4]
Base | 700gallons
Solvent Storage |Water Recycle to Ponds | MTY |
Hexane | 2000 gallons |Water [ 207.1|
Notes:

1. Acid can be a combination of any of the following: Hydrochloric, Phosphoric, Sulfuric,

2. Base can be a combination of any of the following: sodium hydroxide, potasium hydroxide, calicum carbonate, ammonia

3. Solvent can be one or a combination of the following: propane, butane, pentane, n-hexane (commercial grade), iso-hexane, or heptane
In addition, the above solvents could be combined with any one or combinations of methanol, ethanol, butanol

Solvent storage does not consider delivery system (i.e. tanker truck loads)

R1 Water 2 istillation

Water Treatmen Sunlight Algal Lipids General Electric

e —_— —
=

Makeup Heteroboost™ Aqueous Anaerobic ./
Nutrients Dewatering Process Extraction Digestion Methane
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APPENDIX E ARCHAEOLOGICAL ASSESSMENT
(SCIENTIFIC CONSULTANT SERVICES, INC.)



1. ARCHAEOLOGICAL ASSESSMENT: POAMOHO SITE
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Figure 2: Tax Map Key with Highlighted Project Area.

Figure 1: USGS Topographic Map Showing Location of Project Area.




Figure 4: Project Area Overview Photo; View to West.

Figure 3: Project Area Trench Location Map.
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Figure 6: ST-1 West Wall Profile Photo.

Figure 5: ST-1 Overview Photo, post-excavation; View to Southwest.
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2. ARCHAEOLOGICAL ASSESSMENT: TESORO SITE
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Table 1: Archaeologi

| Studies in the Vicinity of the Project Area.

REFERENCE DESCRIPTION OF STUDY LOCATION OF STUDY
Thrum 1907 Heiau Study Hawaiian Islands
McAllister 1933 Island Wide Survey O'ahu

Kikuchi 1959

Site Letter Report

Barbers Point

Lewis 1970

Reconnaissance Survey

Barbers Point Harbor Area

Frierson 1972

Geologic Change in Honouliuli

Honouliuli

Barrera 1975

Reconnaissance Survey

Barbers Point Harbor Area

Clark and Connolly 1975

Reconnaissance Survey

Barbers Point Harbor Area

Oshima 1975

Reconnaissance Survey

Barbers Point

Sinoto 1976

Cultural Resources Survey

Barbers Point Harbor Area

Bordner 1977

Reconnaissance Survey

Kalo'i Gulch

Davis 1978

Scholarly Paper

Barbers Point Harbor Area

Davis and Griffin 1978

Archaeological Survey

Barbers Point Harbor Area

Hawai'i Marine Research

Inc.

Reconnaissance Survey 1978

Barbers Point Harbor Area

Kirch 1978

Land Snail Study

Barbers Point Harbor Area

Sinoto 1978

‘Archacological and Palcontological Salvage

Barbers Point Harbor Area

Barrera 1979b

Archaeological Study

West Beach

Clark 1979 Reconnaissance Survey Barbers Point Harbor Area
Cleghorn 1979 Reconnaissance Survey Barbers Point
Davis 1979 Emergency Excavations Barbers Point Harbor Area

Davis 1979b

Emergency Excavations

Barbers Point Harbor Area

Davis 1979¢

Emergency Excavations

Barbers Point Harbor Area

Komori and Dye 1979

‘Archacological Testing

West Beach

Sinoto 1979

Cultural Resources Inventory

Barbers Point Harbor Area

Davis 1980 Research Design Barbers Point

Kirch and Christensen Land Snail Study Barbers Point Harbor Area
1980

Kirch and Christensen Land Snail Study Barbers Point Harbor Area
1981

Hammatt and Folk 1981

‘Archacological and Paleontological
Investigation

Barbers Point Harbor Area

Davis 1982 Academic Paper Barbers Point
McCoy et al. 1982 Proposal for Investigations Barbers Point Harbor Area
Neller 1982 Scholarly Study Barbers Point

Ahlo and Hommon 1984

Reconnaissance Survey

Barbers Point Harbor Area

Bordner and Silva 1983

Reconnaissance Survey

‘Waimanalo gulch

Ahlo and Hommon 1984

Test Excavations

Barbers Point Harbor Area

Hammatt 1984

Reconnaissance Survey

Kahe Point

Haun and Kelly 1984

Rescarch Design

Naval Air Station

Figure 4: Map of Ewa Plantation Co., 1939 Depicting Sugar Cane Fields by Number; Showing Project Area Location
Within an Undeveloped Portion of Plantation Lands in the Zone of Coral Reef (from Condé and Best 1973).



REFERENCE

DESCRIPTION OF STUDY

LOCATION OF STUDY

Jones 1993 Fossil Coral Reef Study Hawaiian Islands
Landrum 1993 Reconnaissance and Subsurface Testing Naval Air Station
Miller 1993 Data Recovery Barbers Point Harbor Area

Hammatt and Shideler
1994

‘Archacological assessment

Barbers Point Harbor Area

Hammatt et al. 1994

Inventory Survey

Barbers Point Harbor Area

Davis

Archaeological and Paleontological
Investigation

Barbers Point Harbor Area

Erkelens 1992

Archaeological Survey

Naval Air Station

Hammatt and Shideler
1995

Data Recovery Plan

Barbers Point Harbor Area

Jourdane 1995

Burial Documentation

Paradise Cove

O’Hare et al. 1996

Intensive Survey and Testing

Naval Air Station

Waulzen and Rosendahl
1996

Subsurface Testing and Data Recovery

Naval Air Station

Athens et al. 1997

Cultural Resource Inventory,
Paleoenvironmental Investigations

"Ewa Plain:Naval Air Station

Denfield 1994

History

Naval Air Station

Tuggle 1997a

Cultural Resource Inventory

Naval Air Station

Tuggle 19970

Synthesis

*Ewa Plain

Tuggle and Tuggle
1997a

Cultural Resource Inventory Survey

Naval Air Station

Wickler and Tuggle 1997

Cultural Resource Inventory, Inventory Survey

Naval Air Station

Hammatt and Shideler
1999

Inventory Survey

Waimanalo Gulch

Mclntosh and Cleghorn
1999

Archaeological Archival Research

Honouliuli

McDermott et al. 2000

Data Recovery

Barbers Point Harbor Area

Monahan 2003

‘Archacological Inventory Survey

Palailai Gulch Area

Cordy and Hammatt
2003

Archaeological Assessment

Kapolei

Tulchin ez al. 2007

‘Archacological Assessment

Campbell Industrial Park Area

16
REFERENCE DESCRIPTION OF STUDY LOCATION OF STUDY
Tuggle 1984 Survey Report Naval Air Station
Neller 1985 Review and Evaluation West Beach
Barrera 1986 Archaeological Investigations West Beach
Davis and Haun 1986 Intensive Survey & Test Excavations West Beach
Davis et al. 1986 a&b Research Design West Beach
Haun 1986a Reconnaissance Survey Kapolei
Haun 1986b Reconnaissance Survey Kapolei
Davis and Haun 1987 Intensive Survey & Test Excavations West Beach
Rosendahl 1987a Reconnaissance Survey Kapolei
Rosendahl 19870 Survey Report Kapolei
Welch 1987 Reconnaissance Survey Naval Air Station
Bath 19892 Petroglyph Study Waimanalo gulch
Bath 1989b Burial Documentation Kahe

Burgett and Rosendahl
1989

Sub-Surface Archacological Testing

S. of Farrington Hwy.OR&L, W. of
Kalaeloa Blvd.

Hammatt and Shideler
1989a

Archacological Assessment

Barbers Point Harbor Area

Hammatt and Shideler
1989

Reconnaissance Survey

Kahe

Kawachi 1990

Burial Documentation

Campbell Industrial Park Area

Carlson and Rosendahl
1990

Inventory Survey

Kaomi Loop Subdivision

Cleghorn and Davis 1990

‘Archacological and Paleontological

Investigation

Barbers Point Harbor Area

Davis 1990a

Archaeological and Paleontological
Investigation

Barbers Point HECO Area

Davis 1990b

Archaeological and Paleontological
Investigation

Barbers Point Harbor Area

Rosendahl 1990

Letter Report

Kapolei

Kennedy 1991

Subsurface Testing

Pu'u o Kapolei

Hammatt et al. 1991

Inventory Survey

Makaiwa Hills

Hammatt and Shideler
1991

Archaeological Assessment

Barbers Point Harbor Area

Haun 1991 Survey Report Naval Air Station
Burgett and Rosendahl Inventory Survey Barbers Point Harbor Area
1992

Pond and Davis 1992

Data Recovery Excavations

West Beach

Hammatt and Folk 1992

Subsurface Testing

Barbers Point Harbor Area

Glidden et al. 1993

Data Recovery Excavations

Paradise Cove
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Figure 5: USGS 7.5-Minute Series Topographic Map, "‘Ewa Quadrangle (TOPO 2002® Version 3.2.0), Showing Locations of Previous Archaeological Studies in the Vicinity of the Project Area.
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Photograph of Earthen Berm Beneath Thicket

Figure 11

Thick Vegetation Along

ing

Photograph Depicti

Figure 10

of Vegetation. View to South.

the South Boundary of the Project Area. View to South.
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APPENDIX F CULTURAL IMPACT ANALYSIS
(SCIENTIFIC CONSULTANT SERVICES, INC.)



1. CULTURAL IMPACT ANALYSIS: POAMOHO SITE
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Re: Culural Assessment Impact Notice hotpe/ il ilfdrivesTnimlet=g

Please respond within 30 days to SCS

at (B08) 597-1182

Aloha,
Leann McGerty, SCS

2ol2 X000 12:39 PM
B1
Re: Cultural Assessment Impact Notice g i ivertimler-s)
Print

Subject: Re: Cultural Assessment Impact Notice

From: Lisa E. Asato <lisaa@oha.org>
Sent: Tuesday, January 26, 2010 1:49:21 PM
To: leann@scshawaii.com

Aloha e Leann,
Will do.

Mahalo, Lisa

On 1/26/10 1:39 PM, "leann@scshawaii.com” <leann@scshawail.com> wrote:

Dear Ms. Asato:

Would you please insert the Cultural Impact Assessment Motice below in the next edition of the Ka wai Qla?
Thank you.

CULTURAL IMPACT ASSESSMENT NOTICE:

Information requested by SCS

Of cultural resources or on-going cultural

activities on or near these parcels in Wahiawa Ahupua”a,

0" ahu Island TMK:7-1-001:011 por., 030 por., and 031 por.

1 af2 L2010 12:39 PM

B1
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2. CULTURAL IMPACT ANALYSIS: TESORO SITE
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USGS Quadrangle Map Showing General Project Area

Figure 1
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TMK Showing General Project Area

Figure 2
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