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Executive Summary

The State is working towards its 2030 clean energy goals and its progress continues to receive
national recognition. Clean energy development is transforming the State into the test bed for
Asia-Pacific clean energy research and innovation, bringing a number of clean energy
investments, and contributing to economic development and green job creation.

Figure 1. Energy Savings Performance Contracting

Hawaii was ranked first in the nation for energy savings performance contracting by the Energy
Services Coalition, with $132.25 per capita in energy savings performance contracts. This is almost
3.7 times the national average of $36.04 per capita.

First in Nation
Energy Savings Performance Contracting Per Capita

- Dollars Total Performance Jobs Created
per Capita ($) Contracting ($) (Job Year)
1. Hawaii $132.25 $171,281,027 1,862
2. Ohio $108.58 $1,252,683,627 13,616
3. Kansas $90.81 $259,094,503 2,816
3. ldaho $90.27 $129,000,000 1,402
4. Massachusetts $71.53 $457,696,106 4,975
National Average $36.04 $174,662,383 1,841

Source: Performance Contracting Impacts - State Comparison, October 2012 (Energy
Services Coalition)




Figure 2. Installed Photovoltaic (PV) Capacity Per Capita

Hawaii was ranked third in the nation in cumulative installed photovoltaic capacity per capita in
2011 by the Interstate Renewable Energy Council (IREC), with 62.6 WDC per capita installed at
the end of 2011. The cumulative installations were 4.8 times the national average of 13.0 WDC

per capita.

Third in the Nation in Cumulative Installed Photovoltaic Capacity per Capita

State Cumul(a\;;:/;l;:::f? 2011 2011 Installations (Wpc/person)
1. New Mexico 80.4 59.3
2. New Jersey 64.4 34.8
3. Hawaii 62.6 29.7
4. Arizona 62.2 45.0
5. Nevada 45.9 7.2
National Average 13.0 6.0

Source: 2011 U.S. Solar Market Trends, August 2012 (IREC)

Figure 3. Clean Economy Job Growth

Hawaii is positioning clean energy as a catalyst for economic growth and job creation with 6.5%
increase in green jobs between 2003 and 2010 with continuing gains in 2011.
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Figure 4. Solar Construction Expenditures
Clean energy is good for businesses. It provides a critical boost to our economy by attracting
investments from companies around the globe while benefiting local entrepreneurs. In 2012
compared to 2011, statewide construction spending by the solar energy industry is expected to
continue to grow to 26% from 23%.
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Figure 5. Hawaii’s Process & Technical Screening Improvements

IREC reports in its September 2012 Annual Updates & Trends, that Hawaii is vastly improving its
process and technical screens for interconnecting PV. Also, that the State is working to integrate
energy storage to facilitate higher PV penetrations. Hawaii’s improvements in process and technical
screens are reflected in the listing below:

Hawaii Permitting: Breaking Down Barriers

7
*

7
*

®,
*

Legislative Actions (recent)

Act 97 (2012) — Designates geothermal resources exploration/resources development as permissible uses in all state
land use districts/conservation zones, differentiates between ‘exploration’ and ‘development' for leasing and permitting.

Act 172 (2012) - Allows agencies to forego need for an environmental assessment and go straight to an
environmental impact statement (EIS) if determined an EIS is required.

Act 167 (2012) - Allows small-scale renewable energy systems for farming operations on agricultural lands.
Act 217 (2011) — Allows solar on limited B and C agricultural lands.

HRS 201N, Renewable Energy Facility Siting Process — State is now developing process to assist projects
responding to utility 200MW request for proposals.

Regulatory/Policy Actions

Active consultation/coordination with agencies, developers, stakeholders by the Hawaii State Energy Office,
Strategic Industries Division (SID), DBEDT.

Priority processing for state and county permits for renewable energy projects (HRS 196-1.5, HRS 46-19.4).
Focus on development of renewable energy projects on State-owned lands (DLNR, DHHL, DOA, HCDA).
Guidance for utility-scale solar installations via 2012/INT-1 by City & County of Honolulu.

Guidance on ground/roof mounted solar/wind via Procedure No. DSA 18.0, MCC 19.30A.050 by Maui County.
Guidance for building permits for alternative energy projects (Hawaii County, Kauai County Ord. 929).
Guidance on property taxation of alternative energy projects (C&CH Ord. 09-31, Kauai County Ord. 916).
Development of geothermal resource permit regulations by Maui County in 2012.

Bureau of Ocean Energy Management Outer Continental Shelf (OCS) Task Force established in 2012.

Hawaii Office of Planning Coastal and Marine Spatial Planning efforts to aid siting of marine energy projects.

U.S. Department of Energy Programmatic Environmental Impact Statement scoping meetings held in Fall 2012.

Electronic Processing

Online Project Permitting Assistance & Resources — Version 1 of SID online Permitting Wizard (ARRA)
completed; creates electronic permit plan for individual projects, compliments SID permitting Guide. Wizard will
be hosted at energy.hawaii.gov Developer & Investor Center website with other online development resources.

Department of Health ePermitting Portal — As of October 2012, portal has processed over 700 permit applications and
renewals totalling over $300,000 in permit application fees, and saving DOH staff approximately 2 hours per permit.
Version 1 completed; refining tool after initial public testing period, uploading all DOH permit applications.

Solar and Electric Vehicle Online Building Permits — Honolulu Department of Planning & Permitting recently
expanded its online building permit program. DPP issued over 9,000 building permits for solar in 2011.

Geographic Information System Renewable Energy Resource Mapping — Recently completed Renewable EnerGIS
tool identifies site-specific energy resource and development/permitting information; developed by SID/State
Office of Planning.

Electric Vehicle (EV) Website/Application — development of website/mobile application to identify EV charging
stations and relevant information; pending SID funding.

Source: Department of Business, Economic Development and Tourism
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Overview

Critical to Hawaii’s results in energy are the staff and program initiatives funded through
the American Recovery and Reinvestment Act (ARRA), and the Environmental

Response, Energy, and Food Security Tax (EREFST). This report provides an accounting
of the progress achieved through the State’s investment of EREFST funds. An analysis of
the fund finds that a heavier reliance is being shifted to the fund as ARRA monies expire,
and the criticality to support energy security goals progresses.

For FY12, a total of $16,499,311 was spent on the State’s Hawaii Clean Energy Initiative,
funded by a combination of State Energy Program (SEP), the American Recovery and
Reinvestment Act (ARRA), and Energy Security Special Funds (ESSF). ESSF spending
for FY12 amounted to $2,355,300, or 14% of total HCEI expenditures. However, in
FY13, ESSF funding at $3,822,842 will be expected to cover a substantially larger portion
of HCEI spending. Federal funding will be less significant in FY'13 due to the small
amount of ARRA funding remaining to be expended.

. Introduction

This report is submitted to fulfill the requirement to report on the status and progress of
clean energy initiatives, and to study and analyze the environmental response, energy, and
food security tax, pursuant to Act 73, Session Laws of Hawaii 2010. The report is
respectfully submitted by the State of Hawaii Department of Business, Economic
Development and Tourism (DBEDT).

DBEDT Reporting Pursuant to Act 73(10)

The Legislature in passing Act 73(10), determined that it is in the best interests of
Hawaii’s people to build the capacity needed to become self-sufficient in energy and food
needs and to protect the health and function of the environment. Further, that Hawaii has
all the necessary assets to significantly improve the State’s energy and food sustainability
and independence over the next twenty years if appropriate personnel resources and
funding are wisely used. That to succeed the State must ensure a long-term strategy,
which is well-resourced, coordinated, and focused.

The Act specifies that DBEDT shall:

1. Report the status and progress of new and existing clean energy initiatives, which
includes:

a. The spending plan of HCEI,;
b. All expenditures of the Energy Security Special Fund (ESSF) moneys; and
c. The targeted markets of the expenditures, including

e Reasons for selecting those markets,

e The persons to be served,

e Specific objectives of the program, and

e Program expenditures, including measurable outcomes.




2. Study and analyze the environmental response, energy, and food security tax to
include:

a. Its amount and allocation; and
b. Its effectiveness in accomplishing the goals and objectives of the Act.

IV.HCEI Program Obijectives

The Hawaii Clean Energy Initiative (HCEI) was established to guide the State’s transition
to a clean energy economy. HCEI’s objectives, as established by the Act, are to design,
implement, and administer activities, to include:

1. Strategic partnerships for the research, development, testing, deployment, and
permitting of clean and renewable technologies;

2. Engineering and economic evaluations of Hawaii's potential for near-term project
opportunities for the state's renewable energy resources;

3. Electric grid reliability and security projects that will enable the integration of a
substantial increase of electricity from renewable-energy resources;

4. A statewide clean energy public education and outreach plan to be developed in
coordination with Hawaii's institutions of public education;

5. Promotion of Hawaii's clean and renewable resources to potential partners and
investors; and

6. A plan, to be implemented from 2011 to 2030, to transition the state and each county
to a clean energy economy.

These objectives were then used to refine an HCEI roadmap in which the overall mission of
SID is to:

1. Deploy clean energy infrastructure as a catalyst for economic growth,
2. Facilitate innovation sector development, and
3. Enhance energy security advancement.

To achieve this mission the SID is undertaking the following tasks:

1. Facilitating implementation of the clean energy objectives articulated in the HCEI road
map and concentrating on immediate and near-term opportunities to accelerate
renewable energy and energy efficiency deployment:

a. Meeting 15% Renewable Portfolio Standard (RPS) target for 2015,

b. Meeting 2015 Energy Efficiency Portfolio Standard (EEPS) target to be set by
the PUC, and

c. Displacing 50 million gallons per year of oil in the transportation sector by 2015;

2. Growing Hawaii’s clean energy innovation sector; and

3. Facilitate development of key infrastructure to harness Hawaii’s rich portfolio of
renewables.




V. Status & Progress of Clean Energy Initiatives

Key progress indicators and accomplishments for 2011- 2012 under HCEI are as follows:

Figure 6. Hawaii Renewable Portfolio Standard Levels

This chart shows Hawaii’s Renewable Portfolio Standard (RPS) levels from 2005-2011. State
law requires that Hawaii achieve 10% of its electrical needs from renewable generation and
energy efficiency. In 2011, the statewide RPS level was 11.93% - on track to meeting the 15%
goal by 2015.
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Energy Efficiency Accomplishments & Indicators

Energy efficiency measures will account for 30% of Hawaii’s 70% clean energy objective. To
reach this goal, the state supports retrofitting residential and commercial buildings,
strengthening new construction policies and building codes, and identifying non-building
related energy efficiency measures. Energy efficiency progress is included as part of RPS
results until 2015.

Figure 7. Hawaii Electricity Consumption Trend Down

Hawaii’s 2011 annual electricity consumption per capita of 6,700 kWhs is below consumption
levels reached since 1990, when per capita consumption was 6,807 kWhs. Per capita consumption
of electricity has maintained a downward trend since 2004.
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Enerqy Test-bed Agreements & Alliances

With the evolving energy environment in Hawaii, the State is also focused on expanding the current
clean energy momentum to spur economic development and diversification with sustainable job and
business growth through the creation of an innovation ecosystem. The State Energy Office has a
new focus on Innovation, Planning and Policy to help shape the State’s energy future through core
policy and planning activities and by attracting innovation and investment opportunities, including
positioning Hawaii as the clean energy “test bed,” of the Asia-Pacific.

High energy costs, a rich diversity of renewables and progressive clean energy policies have
positioned Hawaii as a unique test bed for renewables on a remote grid. In 2011-2012,
International agreements were signed with:

e Japan’s New Energy and Industrial Technology Development Organization (NEDO) for
a smart grid demonstration on Maui.




e China Council for the Promotion of International Trade (CCPIT) to facilitate Chinese
investment and deployment of clean energy projects in Hawaii.

Additionally, there are plans to sign an agreement with South Korea’s Smart Grid Institute
(KSGI) Economy for a micro-smart grid demonstration with an electric vehicle sharing program

involving resort hotels.

The annual Asia Pacific Clean Energy Summit and Expo attracted companies and representatives
from 12 nations in 2011 and 19 nations in 2012 furthering Hawaii’s energy testbed positioning.
The ultimate goal is to foster the development of an innovation economy as the key to creating a
sustainable clean energy industry. A number of State and private sector organizations and entities
are collaborating on developing this innovation sector, including: High Technology Development
Corporation, Hawaii Strategic Development Corporation, Hawaii Renewable Energy
Development Venture, the National Energy Laboratory of Hawaii Authority and the University of
Hawaii’s Hawaii Natural Energy Institute.

Figure 8. Partnerships Cementing Hawaii’s Credibility as an Innovation Test-bed

Clean Energy Investment and
Deployment Program

Japan-U.S. Island Grid Project

Korea Smart Grid Project

Description

Agreement with the China Council for
Promotion of International Trade (CCPIT)
to promote Chinese clean energy
investment and deployment in Hawaii.

Description

Agreement with New Energy and
Industrial Technology Development
Organization (NEDO) for a $37 million
research and development partnership to
demonstrate advanced smart grid
technologies on Maui.

Description

Partnership with Korea Smart Grid
Institute (KSGI) to pilot advanced energy
efficiency and micro smart grid
technologies in Oahu hotels, as well as
explore business opportunities

for EV sharing.

Objective

Advance clean energy deployment in
the Asia Pacific

Objective

Showcase Hawaii as the clean energy test
bed of the Asia Pacific

Objective

Showcase Hawaii as the clean energy test
bed of the Asia Pacific

Partner

China Council for the Promotion of
International Trade (CCPIT)

Partner

New Energy and Industrial Technology
Development Organization
(NEDO)

Partner

Korea Smart Grid Institute (KSGI)

Participating Organizations

Currently identifying companies

Participating Organizations

Japan: Hitachi, Mizuho, CyberDefense

Potential Participating Organizations

Korea: LG Electronics, Nara Controls,

MOU completed August 12, 2012.
Currently planning program activities and
events.

MOU completed November 22, 2011.
AEC Hawaii established as Hitachi's
Hawaii entity. Starting volunteer

recruitment activities.

to partner Hawaii: US DOE & national labs, HECO, Hyundai, Hyosung, KT
MECO, HNEI MEDB, Maui Hawaii: Royal Hawaiian Hotel, Moana
County Surfrider Hotel, Sheraton Waikiki Hotel,
Enterprise Car Rental,
Green Car Hawaii, HECO, HNEI
Status Status Status

MOU to be completed end of 2012/
beginning of 2013
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Clean Enerqy Investment & Job Growth

Hawaii’s pursuit of energy independence is contributing to Hawaii’s economy by generating
millions of dollars in new investment and creating new jobs. With more than 11,000 green jobs
statewide, this job growth is helping to offset job losses in the traditional construction sector.

Figure 9. Hawaii Clean Economy Job Growth

Hawaii ranked third in the nation in clean energy jobs from 2003-2010 by the Brookings Institute.
The chart below illustrates Hawaii as being in the top percentile in this nation-wide study.

Aggregate Clean Economy

Change in jobs 2003-2010
Change in johs 2003-2010

Parzent
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0.0% to 2.2%

0 03%to-01%

Source: Sizing the Clean Economy, August 2011 (Brookings Institute)

Alternative Transportation Indicator

SID is working on establishing a sustainable alternative-fuel strategy to help reduce Hawaii’s
dependence on imported oil. A primary goal is to explore alternatives, which will reduce the
consumption of petroleum in ground transportation.
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Figure 10. Developing Alternative Transportation Usage

This chart shows an upward trend in the cumulative number of hybrid and electric vehicles
registered in the State of Hawaii. From years 1999 to 2012, hybrid and electric vehicles
cumulatively increased from 10 to 13,737.
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Figure 11. Hawaii Per-Capita Basis Leader for Public EV Charging Availability

Thanks largely to the successful Hawaii EV Ready Program, Hawaii has surged to the national
forefront for the deployment of public charging stations and is currently the nation’s leader for
public EV charging stations on a per capita basis. The following charts show Hawaii’s publicly
available chargers across the State, as of September 2012.

Number of Publicly Available EV Chargers Installed

Island Number of Chargers | Number of Ports
Oahu 155 179

Hawalii 20 34

Kauai 18 21

Maui 31 39

State of Hawaii 224 273

Source: Department of Business, Economic Development & Tourism, September 2012

12




Renewable Energy Potential & Accomplishments

Most of Hawaii’s electricity demand is on Oahu while much of the renewable energy
resources are on the neighbor islands of Hawaii, Maui, Molokai, Lanai, and Kauai.
Interconnecting the islands has been identified as the most effective and efficient means to
introduce utility scale renewable energy into a stable grid environment, and will be an
important step in securing more uniform and predictable electricity rates through-out the
State. In 2012, Hawaii enacted a measure (Act 165, Session Laws of Hawaii 2012) to
establish a regulatory structure for the installation and implementation of an interisland
high-voltage electric transmission cable system and for the construction of on-island
transmission infrastructure. As a next step a programmatic environmental impact statement
(PEIS) is currently being prepared, in accordance with the National Environmental Policy
Act, to consider impacts of a cable network and all commercially viable renewable sources
that may be associated with a cable system.

e Since 2006, Hawaii’s renewable electricity generation as a percentage of total
generation has been on average 1.8% above that of the U.S.

o Of the electricity generated from renewable resources, those that are generated from
biomass/waste-to-energy, geothermal, hydro, and wind are most abundant. In 2011,
99% of all electricity from renewable generation came from the aforementioned
resources.

e Atotal of 34 renewable energy generation facilities totaling 322.8 MWs in
nameplate capacity currently exist on the islands of Hawaii, Kauai, Lanai, Maui and
Oahu. (Source: DBEDT)

e In 2011, atotal of 5,276 distributed renewable energy systems with a total capacity
of 31.2 MWs were installed statewide under the utilities’ Net Energy Metering and
Schedule Q programs. Since 2006, distributed generation system installations have
increased rapidly. Whereas only30 systems with a total capacity of 163 kWs were
installed in 2005, over 9,700 systems were installed statewide as of 2011 with a
total capacity of 61 MWs. (See figure 12).

13




Figure 12. New Distributed Renewable Energy Systems

By 2011, 9,835 distributed renewable energy systems with a total capacity of 61 MW were
installed statewide under the utilities’ Net Energy Metering and Schedule Q programs. In
2011, a total of 5,276 systems were installed statewide with a total capacity of 29,697 kW.
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V1. HCEI Expenditures and Barrel Tax Funding

SID energy initiatives in the fiscal biennium 2011-2012 were primarily using federal
funds (American Recovery and Reinvestment Act funds and Energy Efficiency and
Conservation Block Grant funds), which were / are scheduled to expire December 31,
2012 and September 30, 2013, respectively.

The overarching spend plan for HCEI utilizing all currently available sources of

funding for the State Energy Program is shown in Figure 13.

Figure 13. HCEI Expenditure Schedule

For the Three Fiscal Years Ending June 30, 2011, 2012, and 2013

Description MOF 2011 2012 2013*

Personnel 171,661 1,625,676 2,986,548
Total Other Operating Expenses 214,299 729,624 836,294
Total B 385,960 2,355,300 3,822,842

Personnel N 1,337,506 104,674 535,135
Total Other Operating Expenses N 612,816 501,295 4,138,259
Total N 1,950,322 605,969 4,673,394

Personnel Vv 1,769,672 1,389,032 503,281
Total Other Operating Expenses \Y 16,237,398 12,149,011 980,001
Total \Y 18,007,070 13,538,042 1,483,282

TOTAL SPENDING 20,343,352 16,499,311 9,979,518

Funding sources:

Method of Funding: B - Energy Security Special Funds

Method of Funding: N - Other federal funds (State Energy Program)
Method of Funding: V - American Recovery and Reinvestment Act

* Estimated
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Funding for new and on-going clean energy initiatives are now primarily funded by the
Environmental Response, Energy, and Food Security Tax (EREFST) monies through the ESSF, or
by awards from federal formula or competitive grants. The HCEI ESSF expenditures are shown in

Figure 14.

Figure 14. Energy Security Special Fund

Expenditure and Encumbrance Budget Plan for Fiscal Years Ending June 30, 2011, 2012, and 2013

INITIATIVE 2011 2012 2013
Hawaii State Energy Office — Personnel Costs 178,299 1,625,676 2,669,697
Agricultural Business Plan Competition - Kauai EDB 37,500
Ag Web Portal Expansion - Hawaii County EDB 35,000
Biopower System Evaluation - Kauai EDB 37,500
Community Engagement - Enterprise Honolulu (Oahu EDB) 75,000
County of Hawaii — County specific focus 70,920
Energy & Economic Data and Research Website - DBEDT 15,000
Energy Efficiency Programs 22,000
DOH On-line Permitting — State Energy Office 150,000
Energy Education / Outreach — State Energy Office 43,735
Hawaii County Clean Energy E-nitiative 40,000
Hawaii Economic Development Task Force Support 5,884
Interisland Cable Specifications — State Energy Office 500,000
Kauai County — County specific focus 72,269
Network Installation - State Energy Office 82,000
Program Portfolio / Data Repository - State Energy Office 125,000
PV Working Group Meeting Support - County of Hawaii 550
Renewable Energy Mapping Project - State Energy Office 96,303
Renewable Energy Resource Center — Maui EDB 50,000
Renewable Energy Support Project (PEIS) 250,000
Energy Community Interests / Expand Services - C&C Honolulu 75,000
WaterStory Outreach — Maui EDB 25,000
Program Support — State Energy Office 7,561 187,051 166,046
Special Fund Assessments 167,615 229,000 215,099
TOTAL 1,146,664 3,035,199 | 3,072,842

The HCEI projects enabled through the above spend plans relate to both HCEI program goals
and areas targeted for achievement. Greater detail on these projects is highlighted in

Attachments 1 and 2.
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VII. Environmental Response, Energy, and Food Security Tax Analysis
The current amount and allocation of the EREFST is detailed in the chart below:

Current

Environmental Response, Energy, and Food Security Tax $ 1.05
Environmental response fund 0.05
Energy security special fund 0.15
Energy systems development special fund 0.10
Agricultural development and food security special fund 0.15
Total $ 045

Balance to general fund 0.60

Under the Act three new funds were established:

1 Energy Security Special Fund - to be expended by DBEDT

2 Energy Systems Development Special Fund — to be expended by HNEI*

3 Agricultural Development and Food Security Special Fund - to be
expended by HDOA?

The allowable activities for funding from each fund (specified within the Act) are as follows:

a. Energy Security Special Fund

e Subject to appropriation, moneys from the fund may be expended by DBEDT
for the following purposes and used for no other purposes, except:

0 To support HCEI and the Energy Division, including staffing positions

o To fund, to the extent possible, the Greenhouse Gas Emissions Reduction
Task Force, climate change task force, grant-in-aids (842F) to the
economic development boards and economic development agencies of
each county to meet the stated objectives of HCEI.

b. Enerqgy Systems Development Special Fund

e Obtaining matching funds from federal and private sources for research,
development, and demonstration of renewable energy sources;

e Awarding contracts or grants to develop and deploy technologies that will
reduce Hawaii's dependence on imported energy resources and imported oil.
Projects may be commissioned that:

o Balance the risk, benefits, and time horizons of the investment to ensure
tangible benefits to the Hawaii consumer, with priority given to short- term
technology development;

L HNEI - Hawaii Natural Energy Institute of the University of Hawaii
2 HDOA — Hawaii Department of Agriculture
17
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Emphasize innovative and renewable energy supply and energy efficient
end use technologies focusing on environmental attributes, reliability, and
affordability;

Enhance transmission and distribution capabilities of renewable energy
supply for electricity;

Enhance reliability and storage capabilities of renewable energy for
electricity;

Ensure that research, deployment, and demonstration efforts build on
existing programs and resources and are not duplicated,;

Address critical technical and scientific barriers to achieving energy self-
sufficiency by reducing dependence on imported oil and imported energy
resources;

Ensure that technology used and developed for renewable energy
production and distribution will be commercially viable; and

Give priority to resources that are indigenous and unique to Hawaii; and

e Managing the portfolio of projects commissioned under this subsection.

c. Aagricultural Development and Food Security Special Fund

e Subject to appropriation, Ag Dev & Food Security Special Fund can fund:

e Grants to farmers for agricultural production or processing activity;

e Acquisition of real property for agricultural production or processing activity;

e Improvement of real property, irrigation systems, and transportation networks
necessary to promote agricultural production or processing activity;

e Purchase of equipment necessary for agricultural production or processing activity;

e Research on and testing of agricultural products and markets;

e Funding of agricultural inspector positions within the department of agriculture;

e Promotion and marketing of agricultural products grown or raised in the state; and

e Any other activity intended to increase agricultural production or processing that
may lead to reduced importation of food, fodder, or feed from outside the state.

The program’s (DBEDT, HNEI, HDOA) effectiveness in accomplishing
the goals and objectives of the Act are as follows:

Energy Security Special Fund

The Hawaii State Energy Office has made significant progress towards achieving Hawaii’s
clean energy goals as evidenced by its national recognition and articulated in its “HCEI
Road Map.” However, the State’s leveraging of $37 million in federal funds through the
American Recovery and Reinvestment Act will be essentially expended by December 31,
2012. At that time, the State will be primarily dependent upon Energy Security Special
Fund to enable retaining the capacity, staff resources, and project funding to continue
critical initiatives. This progressive reliance on ESSF funds is documented for FY11, FY12,

18




and FY13 in Attachment 2. In FY13, it is projected that staffing costs alone will amount to
or exceed $3.5 million. Also the large disparity in the amount of federal funds ($37
million) expiring and the funds received from the ESSF, within the fiscal year ($3.5 million)
will cause difficult choices pitting energy program funding against retaining personnel
unless the spending ceiling is raised.

An accounting of expenditures in FY12 from the ESSF follows:

In-line with the intent of the Act, SID funded staff positions within the Division
(%$1,625,676), in which Petroleum Violation Exxon & ARRA funds needed to be
replaced due to depletion. The fund also provided SID program support of its
activities ($187,051).

SID provided grants to the county economic development agencies to meet the
stated objectives of HCEI and continue an on-going relationship to develop and
implement appropriate energy measures. The grants utilizing the fund totaled
$300,000.

The fund was also used to support HCEI through SID initiatives to develop a
program portfolio and data repository($125,000); installation of a wireless network
($82,000); a renewable energy mapping project ($96,303); energy and education
outreach ($43,735); website development for energy and economic data and
research ($15,000); and its initiative to conduct a programmatic EIS for an
interisland cable ($250,000).

Travel support for the Neighbor Island representatives participating in the PV
Working Group (Act 198(11)), and Hawaii Economic Development Task Force,
(Act 73(10)), which were legislatively mandated. Funds obligated totaled $6,434.

Lastly, statutory “special fund fee assessments’ (revenue and administrative use)
amounted to $229,000.

Enerqgy Systems Development Special Fund

See HNEI attached report, Attachment 3.
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Agricultural Development and Food Security Special Fund

The Department of Agriculture has, to date, encumbered and expended about one-half of the
FY10-11 allocation to the Agricultural Development and Food Security Fund on programs and
activities that will help the State reach its goal of food self-sufficiency and security. The
activities and programs are summarized in the following table.

Figure 15. HEDTF DOA Expenditure — Encumbrance Update 2012

2012
EXPENDITURES
AND
ENCUMBRANCES
(ROUNDED TO
ACTIVITIES AND PROJECTS NEAREST
PROGRAM PURPOSE UNDERTAKEN THOUSAND)
1. Training to keep current on Good $16,000 of
Agricultural Practices audits to $184,000
Bio-Security Pest prevent food borne illnesses.
prevention/management o
Program programs 2. Management training and
information dissemination on Hawaii $436,000 of
bio-security protocol. $1,816,000
Irrigation infrastructure
maintenance, dam Maintenance of mechanical and
Irrigation safety compliance, electrical equipment for the five State $725,000 of
Program equipment purchase, irrigation systems, and electricity $725,000
Operations pump maintenance, charge for pumping.
fuel, utilities, other
supplies
East Kauai Support ongoing
Irrigation operations and Solicitation for one project far

Operations and
Maintenance

maintenance of the East
Kauai Irrigation System

exceeded the funds available.

None of $75,000

1. Improving the performance of DNA- $100,000 of
. ; $100,000
based diagnostics
UH-Food Sa_fety Food safety and agro- 2. Kaiaka Bay Watershed — u_pdatlng $150,000 of
and Security ; of natural resources data to improve
security research - . $150,000
Program land use decision-making.
gégﬂ:fégﬁ;gw safety coaching and $250,000 of
' $250,000
fgflf)r?trt food-energy 1. Hiring one secretary for each of the
Planner/Neighbor res on)s/ibilities/Free NI neighbor island DOA offices. $8,000 of
Island Support b "" | 2. Hiring one planner for the main $136,175

professional staff from
clerical duties

office on Oahu.

TOTAL

$1,685,000 OF
$3,436,175
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Recommendations:

DBEDT and HDOA both support the restoration of funds for food and energy security,
which currently goes to the general fund. The departments propose reallocating an
additional 27.5 cents to the Agricultural Development and Food Security Special fund, and
to the Energy Security Special Fund (See table below.).

Current Proposed

Barrel Tax $ 1.05 $ 1.05

Environmental response fund 0.05 0.10

Energy security special fund 0.15 0.425
Energy systems development

special fund 0.10 0.10
Agricultural development and

food security special fund 0.15 0.425

Total $ 045 $ 1.05

Balance to general fund 0.60 0.00

Conclusion:

It is clear that the expiration of ARRA funds has significantly impacted the rate and
progress of HCEI advancement due to the large disparity in the amount of funding
expiring and the amount of replacement funds being made available through the ESSF.

Consequently, equilibrium investment to counter-balance the loss of ARRA funding to
HCEI, its Roadmap initiatives, and SID staffing is imperative if program initiatives are
to continue to provide positive contributions to economic development and jobs, and
advance and achieve the State’s energy goals and targeted timetable to achieve energy
and food sustainability and independence.

21




. . aoue)sisse [ewswa|ddns
pale|dwo) "aAidalqo _ .
000'0TTS$ SUOSJIad BWOJU|-MOT 10] SAIINIBS suosJad ABisus dvM
Sd33 spiemo) ssalbolid
(dvM) weiboid aduelsISSy uonezuayieap) apinoid| Swooul-moT awooul Mo Aunod Inep
. . aouejsisse [ewswsa|ddns
pale|dwo) "aAidalgo . .
000'08% SU0SJIad BWOJU|-MOT 10] SAIINIBS suosiad ABiaua dvM
Sd33 spiemo) ssalbolid
(dvM) weiboid aouelsISSy uonezuayieap) apinoid| Swodul-moT awooul MO Auno) reney
. . aouelsiIsse [ewswa|ddng
pale|dwo) "aAidalgo _ .
000'00T$ SUOSJIad BWOJU|-MOT 10] SAJINIBS suosiad ABlaua dvM
Sd33 sptemol ssalbold
(dvM) weiboid aduelsISSy uonezuayieap) apinoid| Swooul-moT awooul mo | Aiuno) iremeH
. ) aoue]sisse [ewswa|ddng
pale|dwo) "aAidalgo _ .
000°0TZ$ SUOSJI9d SWOU|-MOT 10} SBIIAISS suosiad ABlaua dVM
Sd33 sptemol ssalbold
(dvM) weiboid aduelsISSy uonezuayieap) apinoid| Swooul-moT awooul Mo | nnjouoH %D
Jamod dnyjoeq
aney 0} spugjsl
ayl a|qeua
pue SalouaIoIyd
‘pas|dwo) aAndalgo waysAs pue
Pl M Ezn,uo mm.wzm.%; 000‘0ST$ Anoas ABiaus
Sdd sp ' d pasealoul
apinoid
pinom a|ged
"1ogeH |iead Jo yinos siigap siayew uoissiwsuels)
1ay10 pue asueulpio pasodsip Jo Jualxa ayl ssasse |  -uoisioag J1109]9 sAaning
S2]1N0J paAaAINs JO Sp|alj uonunw [eolwayd jo aouasald| = welboid | elA spuelsi ay) 100]4 ueasO
a|gissod ay) Ssasse 0] SaAIp 3|gisiawqgns 19Npuo) ABiaug Bunosuuoalalu| easIapun
Jamod dnyoeq
aney 03 spugjsl
ayl a|qeua
pue salouaIoIYd
‘pas|dwo) aAndalgo waysAs pue
bl M Ezn,w mm.wzm.%; 000‘0S$ Anoas ABiaus
Sdd sp ' d pasealoul
apinoid
pinom a|ged
siayew uolissiwsuels]
'suodal pue suoiepuawwodal apinoid|  -uoisinaq 211099 a|ged
‘sasuodsal % pal0a||02 uonew.loul 3|qed uoissiwsueldl( 7 weibold | eIA spuelsiayl | puesualul
[le mainal ‘(]4Y) uolrewoyu] 1o} 1sanbay e aledald ABiau3g Bunosuuoalaiu| 1o) |4
aw023nQ 3|qeinsed|n 9Jaquwinduj sanaalqo wesdoud PaMSS UoL9919S 19)4e 19be |
® 19 paisq 3 suos.iad 104 uoseay g

S3AILVILINI dIANN4 Tvd3d3d I30H

‘T AINJWNHOVLLY




Jamod dnyoeq
aney 0 spuejsl

ayl a|qeua
pue salouaIoIYd
‘parajdwo) "anndalqo warshs pue
SdY spremol mm.mhm.ogn_ 000°0ST$ Auinoss ABiaua
pasealoul
apinoid
pinom ajged
siayew uolissiwsuels)
'1a3gqa o1 uodal apinoid pue|  -uoisidag 211099
punoj pial} suouUNW [eaIWayd Jo Alepunog ulayuou ayl|  weiboid | eI spuejsi ayy AanIng
urenadse 0} SASAINS JeuosS 100jeas [euonippe 19Npuo) ABiaug Bunosuuoaisul |  Jooj4 ueasp
"SIareay Ialem Jejos 10} saleqal
) ] apinoid ‘sainseaw Aosuaiole ABiaua yum lreney| uo
pajejdwo) "sanndalqo ) ; ’
Sd33 % Sd Sprema; ssaifiold 000‘00S$ sBuip|ing 1yoid-uou % Ajuno) ‘arels 1onal ‘saoueldde alnseaN swelboid
1uaI2IauI pjo ajakdaljasodsip Auadoud pue siorelabiyal Kouaiy3 Aouaioy3
paiienb Yv1S A9YINT 10} a1egal apinoid| a1gnd [eiauss) ABiau3g ABiau3 reney
Siayeuw
‘pare|dwo) ‘anndalqo ) DI 1o} (DWMS) waisAs Buluonipuod diy Jalepn|  -uoisioaq wawdojanag
SdY spremos ssalbold 00000<$ ©aS 9pIM-1LISIP B JO S1Jauaq 7 S1S0D [eluawuodiaug| 79 weiboid uoireAouU| Buiuonipuod
ay) Bunenrens uodal usnum aaisuayaidwod e apinoid ABlaug ABiau3 Iy 1ajemeas
sanuNWWo) welboid
‘pargjdwo) 'saandalgo ) 'S1509 pue uondwnsuod ABlsua| peslsawoH sjjonal ABiau3g
Sd33 B SdY spiemol ssalbold 000 007$ 8anpaJ 01 sswoy Jiay} Jo suyosal Aouaioiya Ablsus|  uelremeH VETRIITEPNIETE] pes1sawoH
UIM SI1apealSaWoH 1sissy :welbold ABiaug pesisawoH THHA Alunwwo) Auno) Inep
sanuNWwo) weiboid
‘para|dwo) ‘saandalgo e 'S1509 pue uondwnsuod ABlsua| pealsawoH sujonal ABiau3
Sd33 ® SdY Sspiemo) ssaiboid 000'050°1$ 99NpalJ 0} Sawoy JI1ay} Jo spjoal Aouaroiys ABleua|  uelremeH VETRIITEFNJIETE] pea)sawoH
UIIM SI19pealSaWoH 1sIssy :weibold ABiaug pesisawoH IHHA Alunwwo) NNjOUoH D%D
. ) sanuNWwo) weiboid
palajdwo) 'sannodalqo ) ]
SdT3 § Sdx Spremar s5a1601d 000'52/.$ S15090 pue uondwnsuod ABisua| pesisawoH SIIJIET] ABisug
8oNnpalJ 0} sawoy JIay} Jo sujosal Aouaioa ABlsua|  uelremeH waloiya Abisua peslsawoH
UIIM SI1apealSaWoH 1sIssy :weibold ABiaug pesisawoH IHHA Alunwwo) | Awno) lremeH
sanuNWWo) welboid
‘parsjdwio) 'saandalgo ) 'S1509 pue uondwnsuod ABlaua| peslsawoH sjjonal ABiau3g
Sd33 B SdY spiemol ssalbold 000'Se.$ 8anpaJ 01 sswoy Jiay} Jo suyosal Aouaioia Ablsus|  uelremeH VTR ITEPNIETIE] pessawoH
UIM SI1apealSaWoH 1sissy :welbold ABiaug pesisawoH THHA Alunwwo) Auno) reneyy
(D3Wo0NQ 3|qeinsean paJaqwnoul sanaalqo wesdoud PaMSS UoHo9I9S 19\ 186e]
T Suo0sJad 104 uoseay

S3AILVILINI dIANN4 Tvd3d3d I30H

‘T AINJWNHOVLLY




‘pare|dwo)

‘suoneisauawdinba Buibreys ou109|8 pue Sa|2IYsA
pajan) aAnelaye 10 ABojouyda) pasueApe ‘Sa|dIYaA
21119918 pLIgAy ul-bnid 1o 211198|8 Jo uonisinboe ay)

9A13[00 NOLLY LHOdSNV L 00S'S.7$ ybnouy) sidwexa Ag pes| 01 pue Bupjred 3[21YyaA 211109]9 aimoniselu|
spremo} ssalbold

Jo} syjuawalinbal Aloinels yum Ajdwod oy Juawuianoh| aljgnd [elsuas | uoneayisianig )
arels Bunsisse pue wnajosad uo uspuadap ssa|| 7 weiboid ABiau3 S9|2IYaA |on4d
8 01 10108s uonelodsuel S,llemeH JO uoiewlojsuel | ABlaug uoielodsuel | aneuI)Y
‘parg|dwo) ‘IremeH ul s9jd1yaA pugAy ui-bnjd pue sajoiyan 0111999 lemeH
"9AN23[qo0 NOILY.LHOdSNYHL 000°002$ J0 uondope ay) arelg|@ade 03 uswdinba Bulbreys uonealisianid ejuaal
spJemo) ssaibolid ueldwod-splepuels pue s|ge|leAe-Aj[elosawwod ABiau3 - uel9
Jo uone|reisul ayi suoddns weiboid uels Apeay AJ| 2lignd [eJauas) | uoneuodsuel | Apeay A3

‘parg|dwo) ‘IremeH Ul saja1yaA pugAy ui-bnjd pue sajoiyan 0111999
"9AN23[q0 NOILVY.LHOdSNYHL 000°05$ Jo uondope ay) arelg|ad2e 03 usawdinba Buibreys uonealisianid eOLIBWY
spJemo) ssaibolid ueldwod-spiepuels pue s|ge|reAe-Aj[eiosawwod ABiau3 -ul-bnid - weio
Jo uone|reisul ayi suoddns weliboid el Apeay A3J| 2lignd [eJsua) | uoneuodsuel | Apeay A3

‘papusixgy ‘IremeH Ul s9jd1yaA pugAy ui-bnjd pue sajaiyan 0111999
"9AN23[q0 NOILVY.LHOdSNYHL 000°028% Jo uondope ay) arelg|ad2e 03 uswdinba Bulbreys uoneolisianlq | uswuosinoiay
spJemo) ssaibolid ueldwod-splepuels pue s|ge|leAe-Aj[elosawwod ABiau3 - uel9
Jo uone|reisul ayi suoddns weliboid uels Apeay AJ| 2lignd [eJsuas) | uoneuodsuel | Apeay A3

‘pare|dwo) ‘IremeH ul saja1yaA pugAy ui-bnid pue sajaiyan 0111999
"9AN23[q0 NOILY.L1HOdSNVYHL SV6°185% Jo uondope ay) arelg|adde 03 uswdinba Buibreys uonealisianid aoe|d
spJemo) ssaibolid ueldwod-splepuels pue s|ge|leAe-Aj[elosawwod ABiau3 Janaeg - weIio
Jo uone|reisul ayi suoddns weiboid uels Apeay A3J| 2lignd [eJsuas) | uoneuodsuel | Apeay A3

‘papusix3y ‘IremeH ul s9jd1yaA pugAy ui-bnjd pue sajaiyan 011999
"9AN23[q0 NOILY.LHOdSNVYHL 000'00v$ Jo uondope ay) arelg|adde 03 uswdinba Bulbreys uonealisianid NniNjouoH
spJemo) ssaibolid ueldwod-splepuels pue s|ge|leAe-Aj[eloJawwod ABiau3 2D - ueID
Jo uone|relisul ayi suoddns weliboid uels Apeay A3J| 21ignd [eJauas) | uoneuodsuel | Apeay A3
reney|
‘paro|dwo) ‘IremeH ul s9ja1yaA pugAy ui-bnjd pue sajaiyan 0111999 jo Ajuno)
"9AN23[q0 NOILY.LHOdSNVYHL 000'9/2$ J0 uondope ay) arelg|adde 0} uswdinba Bulbreys uonealisionlg | - uonnadwo)d
spJemo) ssaibolid ueldwod-splepuels pue s|ge|leAe-Aj[eloJawwod ABauz el
Jo uone|reisul ayi suoddns weiboid uels Apeay A3J| 2lignd [eJauas) | uoneuodsuel | Apeay A3
(D3Wo0NQ 3|qeinsean paJaqunduj sanaalqo wesdoud PaMSS UoL9919S 19\ 186e]

T Suo0sJad 104 uoseay

S3AILVILINI dIANN4 Tvd3d3d I30H

‘T AINJWNHOVLLY




‘parajdwo) "anndalqo

‘IemeH ul saiioe) ABiaua sjgemaual Jo Juswdolanap
1o} syuwad pasinbai ayr Buiuipno uerd nwiad paziwolsnd

Sdt spremor ssaiboig 000‘0ST$ e a1elauab 01 SIash a|geua ||IM Tey) |00} paseq-gam e wawAoldag uoiewlou|
dojanap pue ‘ssasold Bunis Anjioeq Abisu3 sjgemausy ABojouyoda aul-uo
83U} UO 92Ue]lSISSE ‘s}00gaping sfeaosddy pue snuwliad a|gemauay % $0009pIN9
a|gemauay IremeH ay) Jo uawdojanap pue Bumps feui4| siadojaaag Buireyjioe4 Bunuwiad
N
‘palsidwo) "anndalqo " SeleqaY
pal _m E%o m.mu,mamh 09€'GETS ‘IremeH pue ainsea aouelddy
Sd33sp ! d ‘INe\ ‘NYBO UO PaAIas sIawoisnd Aljn Joj siuawdinba Aouaioiyg ET ]I
pue saoueldde juaioa ABlaus 10} Sa1egal BpIN0Id| J1|gNd [eJsuaD ABisug ABisug
. . ‘rene ONd - saregay
patajduiog "aAv3lqo 688'S9T‘/$ JO SIBWOISNI SBAISS 10BIIUOD JBYlouy ‘llemeH pue ainsesa aouelddy
Sd33 spremol ssalboid
‘INe\ ‘NYBO UO PaAIas Ss1awoisnd Aljn Joj sjuawdinba Aouaioiyg ETR] |
pue sasueldde juaiolyye ABIaus 10} saregal apinoid| dlignd [elauas ABiau3 ABiau3
DODUBIXT “OAI9BId0 ‘Aausiolya ybiy yum paubisap ale sbuiping pareaousl salouaby sbuip|ing
mn_m_mﬂ_vwc”mﬂou w.HwE.MEn_ 000'29c$ pue Mau Jeyl ainsua 0} s[eidlo apod Buipjing Aunod|Bulpjing Aiunod ainsea a|geurelsns
‘siadojanap ‘Jaumo 0} panwli Jou ing Buipnjoul sbuipping| 7% sloresado Kousoig 1o} aoueISISSY
1uaioIa-ABiaua ybiy 10} aJuUe]SISSE [B2IUYI3] BPIN0IH Buipjing ABiau3 [esiuyoa |
sbuip|ing
‘papuaix3g "anndalqo ) ET T
Sd33 spiemo) ssalbolid 000°00E$ uoddns ABiau3 ybiH
‘splepuels % saullaping ‘Buirey Buipjing usaio weiboid weiboid loj @auelSISSyY
BuisasianQ % Bunuaswadwi ‘Buluue|d Uuo a1eIS BSINPY ABiau3 ABiau3g [ealuyoa |
. . "uoneudIsep YV1S ADYINT ainsesaN
mMMM_MMM%ow MMMMMMV g 6S0'6TT$ ue urene 01 Bipjlepn ul sbuipping reinJawwod pue|  sioreladQ Aouaioiy3
S|910y 01 82URISISSE [B21UYI3) YV 1S ADYINT apinoid Buipjing ABlaug Jeis ABisug
) . al|gnd eJaua9 abue|
a19|dwo) "aAndalgo
>QW_M,UM_ mE%\sQ Mmmbmoi 000°00S$ ‘0e0z Aq ABlaua| 7 Ansnpu 1e AJlunwwod
uea|d uaalad o/ Jo [eob ABisus ues|d s,a1e1s ay) Jayuny ‘welboid pue a1gnd yoeanno
0] uoddns suonealunwwod pue suone|al dlgnd apirold ABiau3 ay) abebug I30H
‘pars|dwog "aA03lg0 ‘ o__p:\m“_whm“mo S99INID
ADI70d splemol ssaibold 00009T$ ? pul IMSS
"'SaoIAIaS uoneyjioey(  ‘welboid Bulures | aJualajuo)
*018 ‘Buluren; ‘reuiwas ‘doysxiom ‘aaualajuod apInoId ABiau3g yeis » Ansnpu ABiau3g
(D3Wo0NQ 3|qeinsean paJaqwnoul PaMSS uond3ISs
s9A3I3[qO weaSoud suos.Jad 104 uoseay [19x)1e 186ue]

S3AILVILINI dIANN4 Tvd3d3d I30H

‘T AINJWNHOVLLY




ssaupaledald

‘PepUBIXT "JONVHNSSY _ fouabiaw3
>OM_NMW__7MM“ M\,._\.,_nm_w%wmh_wgn_ cLo6ees "Juswdojanap weiboud pue Buluue|d aoueinsse weliboid ABiau3 s,a1e1S aoueINSSY
AB1aua 10J S8IIAIBS [B2IUYIS) pUR [eUOISSBJ01d ABiau3g uayibuans ABiau3g
‘suolienionyy Asuanbaly
‘parejdwo) ‘anndalqo ) % abeyjon Buiziigels Joy seainap abelois Abiaus| Aunn o093 | uswdojanag ulod
SdY spJemo) ssaiboid 000°006% JO uoneoljdde ay) arensuowap |IM OD13H ‘sadnep| 7 weibold uoirerouu| |Buiddil ABisu3g
abeiols ABiaua om) umo pue aseyaind 01 0D T3H 104 ABlaug ABisug a|qemausy
‘pareulwIa] ‘aAnoalgo o ‘uonelauab painguisip s|gemaual aininy arepowiwodde| Alnn 211993 | wawdojanag wiod
Sdd spJemo) ssalboid 000002’ T$ 01 Aljige s,0O3 N asealoul 01 Juswdinba pasinbal sayio| 7 weiboid uoneAouu| |Buiddil ABiau3
pue a2inap abelols ABisus ue jo aseyoind ODIN 104 ABlaug ABiaug a|gqemausy
Jl|gnd [eJauas
‘parsjdwo) ® Ansnpu|
"9AN03[00 NOILY.LHOdSNVHL | 08L'vey'T$ ‘Siaxew
spJemo) ssaiboid "199l01d uoneaisianig Abiaug uoielodsuel] |  -uoisidag uoneolisianlq | uoneayisianiq
ay1 ybnouy imremeH ui Juswdinba Buibreyo parejal ‘welboid ABiau3 ABiau3
pue sa|2IYaA aALIp 911199]8 Jo uondope ay) sarela|addy ABlaug uoneuodsuel] | uoneuodsuel |
-pato1dwos “9AN99Iq0 . 'ssad0.1d Bumiwiad parepljosuod wE uaws|dwi wswAojdag alo
Sy SPIEMO) SSAIB0Id 000'G/E$ Q_.mc 01 ssa204d Bupjoen .ccm Burioluow ‘uonealts wioy ABojouyoda | ABiau3] arels
Buusyreb uonew.oul ‘sywiad yyeay eluswuoldinua| siadojaasg a|gemauay — Bunywuad
HOQ Joj uoneandde Bumiwiad aul-uo dojansq ® a1elS Buneyjioeq aul-uo HOAd
Jamod dnyjoeq
aAey 0} spue|sl
ay) a|qeus
pue SalouaIdId
paoduoD analgo | (unoes fbious
SdY spremo) ssalboid pasealol
a1|gnd [eJauas apino.id
® Alnsnpu| pinom ajged
'sy1090ud B|qeD puRISUBIU| pUR PUIAA ‘siaxew uolssiwsuel
pue|sualu| Joj ST onewuwelbold e uo) vd3H pue Yd3aN|  -uoisioeg BINIBETE]
J0 spuawalinbal Apnis [elUBWUOIIAUSG B]e1S pue [eiapad ‘wesboid BIA SpUg|SI 8y} S|3 9|Iqed
YlIM JUB1SISU0D sAaAIns pue salpnis Areulwiaid wiouad ABiau3g Bunosuuoalaiu| pue|sualu|
(DPwWo02INQ d|qelnsealn paJaqwnduj PaMSS uond3ISs
s9A3I3[qO weaSoud suos.Jad 104 uoseay [19x)1e 186ue]

S3AILVILINI dIANN4 Tvd3d3d I30H

‘T AINJWNHOVLLY




‘ssalboud ul uoisuaix3 ‘anndalqo

‘Ad1j0d ABiaua buipiebal aouelsisse [ea1uyda)

yoddnsg

000‘0ST$ palejal-ssaunm uadxa Buipinoid Ag sbuipaasoud weliboid weiboid 9oURISISSY
ADI10d spiemo) ssaiboid [e1dipnl-isenb aAneSIUILUPE Ul 81€)S BY) 1SISSY ABiau3g ABiau3g Aalj04 ABisug
‘nyeQ Jo pue|s! ay} 1o} Aj[eanoads
‘iIremeH jo ainjonaselul pub ayy oy saibojouydal
‘pepuaIxg "aAnoalqo . Aanljap pue uoissiwsued) snid ‘pub pews ‘abelos
Sdy spJemol ssaiboig 000°00S$ ‘Juswabeuew apis puewap aAeaouul Buisn ABisua
a|gemaual ajeas Aljnn jo uoneibajul ayl aress|adoe uoddns 9oUBISISSY
pue ajgeus ||Im Teyl yiomawedy Ao1jod ysijgeiss o1 uelh welbold weliboid [eaiuyoa |
713N 8yl Jo sjuawalinbal ayy ||iyjn} 01 alels ayl 1SISSY ABiau3 ABiau3g 713N
] aljgnd [esauab
loressiuiwpe . .
welboid| pue ‘sisumo juswAojdaq
Aured pig ayl 01 papuadxa o
' ¥2£'099'2$ pue punj aAlasal sso| ueo| e Buipuny pue Bunealo Buipjing ABiau3g
uaaq aAey spuny || "@Ana3lqo )
Aq sjuawbas Bulpjing |fe ssoioe sjuswanoidwi ABlaus| ‘suonninsul Jo} Buroueui4 EYNEISEN |
Sd33 spiemol ssalbold
pue syjonal Buipjing puny 01 sjge|reae [ended ay) puedx3 [eloueulH aAleAOUU| SS07 Ueo
wawAoldag
‘papualx3 ‘aAndalgo ) ABisug uoneasiuIwpy
Sd33 sptemol ssalbold 86896¢% suonnsu| lo} Buioueuiq anIasay
"JUNOJJ® 9AISSaJ SSO| UBO| JalSIulpe 0} 984 [eloueulH SAITeAOUU| SSO7 UeoT
"‘Buisojo Jo ssadoud uj
"9AN03[00 NOILY.LHOdSNVHL | 000'00.'8% HOoRBOBISISN
T epremor SsaiBo siadojanag ABisug punH
P ! d ‘ARemyred uaboipAy abeinooug ® a1elS uoneuodsuel| uaboipAH
Jamod dnyjoeq
aAey 0} spue|sl
ay) a|qeus
pue SaIouaIdId
"papuaIxg "andalqo wajshs pue
T 000'002$ Anoas ABiaus
SdY spremo) ssalboid paseaol
apinoid
pinom ajged
uoissiwsuel a|ged
BINIBETE] pue|suau|
"108loud ajqe) puesusiu| welbold BIA SpUg|SI 8y} 1o} Oy
3y} 1o} sa2IAIas [elauabh Asulone Aindep [e1oads apinoid ABiau3g Bunosuuoalaiul |Aindaq [elnads
EYNE)
(DPwWo02INQ d|qelnsealn paJaqwnduj P S uond3ISs
s9A3I3[qO weaSoud suos.Jad 104 uoseay [19x)1e 186ue]

S3AILVILINI dIANN4 Tvd3d3d I30H

‘T AINJWNHOVLLY




*aJnyonJisedjul A8uaua

ued|d Aojdap o3 Atessadau
sdiysiauised arealud/a11gnd
3uip|ing pue aAneniu|

A315u3 ues|) s,llemeH 03
dAIle|3d - ddomawed) Alolen3al

pue Adljod A3iaus s,91e18

9y3 J0 oddns ul S31HAIRY

(S) ‘8TT SYH pue DSTT SYH
‘@aueunsse A3uaua pue ((0T)€L
V) Anundas Aduau3 1 pood (v)
{uolieyjodsuedy punoagd 4o} pasn
wnajo41ad %0/ Agq Suidnpay

(€) '96-69¢ SYH ‘Sd33 (2) ‘6
-96¢ SHH ‘SdY (T) :saA1d3(qo
Adijod 93e15 SuImo||o) By}

}O 9J0W 1O U0 03 UoIINGIIIU0D
[njSuluesw e Supjew

s109/04d jussaudad sswo2INQ0 (D

2LL'v8Y'9ES

‘papuaix3 "aAndalqo
Sdd spJemo) ssalboid

000°00.$

"1099f0.d 9|geD UOoISSIWSURI] [221109[]

puejsuaiu| ayl Jo saseyd UonRINJISUOD 7 JUsWaIndo.d
‘ubisap ‘Buiuueld ayy ybnouyl annelussaidal

S,9]B1S 8y} Se 10 7 asiiadxa [ealuyaal apinoid

weiboid
ABlaug

Jamod dnyjoeq
aney 03 spugjsl
ayl a|qeua
pue salouaIolyd
waisAs pue
Aunoas ABiaus
pasealoul
apinoid
pinom ajged
uoissiwsuels]
211099
BIA Spue|sI 3y}
Bunosuuoalalu|

uadx3 1anen
108lgns 8jqen

@2@wo21nQ 3jqeinsesn

paJaqwinoug

s9A3I3[qO weaSoud

panias
suosiad

uono9les
104 uoseay

1931\ 19618

S3AILVILINI dIANN4 Tvd3d3d I30H

‘T AINJWNHOVLLY




‘ssalboud
panunuo) '0£02 Aq ABiaus ues|d Buipuelsiapun 2O
"9A03[qo ADIT0d juaaJad o/ Jo [eob ABiaua ues|d s,81€1S BY) Jayuny 0} alignd alignd nuyy woddns | ABisu3 a1e1s — yoealno
spJemo) ssalbold |GE2'SY$ uoddns suoneaiunwwod pue suonelal alignd apinold|  [elausn ABiaus Joj pasN / uoneonp3 Ablsug
*'ssa204d bumiwliad parepliosuod ayl Juswa|dwi
‘pargjdwo)d djay 01 ssas0ud Hupyoen pue Buloyuow ‘uoneald wlioj ssao0.d Bunuwiad
"anoalgo sSdy ‘Buriayreb uonew.oul ‘sywliad yieay [eluswuolIAuD palepIjosuod 2010 AB1au3 arels
spJemo] ssalbold 000‘0ST$ HOQ Joj uoneaidde Bumiwiad aul-uo dojaasq| siadojenag B 10J pasN — Bumiwiad aul-uo HOA
olels olelsS
uoddns Abiaua ‘Buiuue|d soueInsse 3yl Y1m sLIoya 3yl Y1IM aulj-ui Ing ‘snaoy
al1nads Auno)d ABiaua pue ‘uoneisuab painguisip ‘Aousioiye ABiaua annesadooo| ABisaus aioads Ajuno)
spremo) ssalbolid 026'0.$ ABiaua ‘Aloreinbai uo Buisnooy sanneniul A)uno)|  Auno)d JO uonenunuo)d — IremeH Jo Ajuno)
uoddns ‘anbojeIp aAlRIoge||02 puR SAISN|oUl yoeoudde
be » ABisua nJyl seniunuoddo pue s)o1Juod ‘sanssi ‘siapjoyadels [euonrIUOIJUOI-UOU (g@3 nyeQ) ninjouoH
olvads Aiuno)d Aoy Ainuapl 01 A1IN2as pooy pue ABiaus uo B BIA UOISSNISIP asudiaug - sbunasy
spJemo] ssalbold |000'G.$ sbunssw uswabebus Alunwwod Jo salss e 1onpuo)|  Aunod anssl ABiau3g % By | uawabebuz Alunwwo)d
*JoIABYS(Q WJojsuel) pue ‘syoedwl
aInseal ‘sainseaw uoleAIasuod pue uononpoud saAnenul Abiasua
uoddns ABisua a|qemaual Jo uondope abeinoosus ‘yoeano JO uoInRIUBWNO0P
oywads Aluno)d 21lgnd usapeolq ‘suswdolanap 198(oid a1edluNWWoo aseqerep gaa3 Auno) lremeH
spJsemol ssaibold [000°0v$ pue 1098|102 0} asnoybulies|d uonewJoul ue ysigelsy| Aunod lanaq oy pasaN |- aanenu-3 ABisu3 ues|d
Buipuelsiapun 2210 Ablau3 are1s
"aAN23lqo ADI70d 'sjeob ABiaus Buinaiyoe ul ssalboud pue algnd alignd nuy1 Loddns | — a1sgapn Ydleasay pue
spJemo) ssaiboid [000'GT$ asn ABJaua a1els Jo suonezIensiA [euonoun) apInold|  [elauas ABisua loj paaN | ereq olwouos3 % Abiaug
uoddns Abiaua ABojouyoal
oyvads Aluno) "9ZIS [e12J8WWO0I 0] 9|ge[eds walsAs Jamod Jamod-oiq gqd3 reneyj - uoneneay
spJemo) ssaiboid [00S‘2E$ -olq Jejnpow e Buikojdap jo Aljigisea) syl areneang|  Auno)d SSasse 0] paaN waisAs Jamod-oig
aAndalqo Alinoas ga3 Auno)
pooj Aluno)d "uonewlojul [eanynaube puelsi doys-dols-auo apinoid uoisuedxa llemeH - uoisuedx3
spJemo) ssaibold [000'GES 01 ausqam [eannaube Aunod parepino neylanQ| Auno)  |jeuod gam Joj paaN|  [euOd gaAN 21N noLby
‘uoneald ueld ssauisnq
aAnoalgo Ainoas pue |gpow ssauisng ybnoayl Buioueul) ainuaA aa3
pooy Auno)d 0] SS892k pue ‘uoney|oe) buipjing-wes) ‘diysiolusw uoneonps ueld | reney| - uonnadwo) ue|d
spJemo) ssaibold (005 LE$ pue Bupjlomiau ‘Buiures; pue uoneonps apinodd ol|  Auno)d ssauisng 1o} pasN ssauisng [einynouby
awo91n0 paiaqwnoug papuadx3 panlas IENREIERS
a|geinsea|\ 2102 Ad TT0Z Ad sanoalqo weuboud suosJad 104 uoseay 190 e 18b1e |

S3AALLVILINI A3dNN4 4SS 130H ¢ LINJINHOV L1V




‘Buluue|d aosueinsse ninjouoH
yoddns ABlaua ABisua pue ‘Bumiwiad ABiaus ‘aoueldwod alels ayl %D - S92IAISS puedxg
oyoads Aluno) apod ABisua Buipjing ‘yoeasno Asuaioiys ABisua yum suoye Abiaua ® S1salau| Aunwwo)

spJemo) ssaibold [000'S/$ ‘welboid Dd uaaib uo Buisnooy saaneniul Aiuno)d| Auno)d anneladood pjing ABiau3z ussalidoy
dlgnd
FIENELS) 30O
uoddns pazienuad pue| % weiboid suonouny alYoO ABiau3 arels — Alousoday
200 AB1aug  [000'S2ZTS paseq-gam si yaiym ‘uswabeuew eiep pue 109foid| AbBisu3z ABiau3 suoddns BIRQ / Olj0jlI0d Welboid
"SaAleniul
uoddns ABiaua Ansnpul / a1e1s uoddns 0] Auoedes|  weibolid suonouny adllo 9910 Abisug
20O ABlaug  |G88'0E$ T9G‘/$ aAlensIuIWpe ay) 9210 ABiau] arels ay) sapinold|  ABisu3 ABiau3 suoddns alels —uoddns weibold
uoddns ‘'suonouny Ablaus parepuew Ajpanesiba Jeis Ajny| weibolid suonouny 32O 9910 AbJau3g
aolo ABlaug  [E0‘€Z9‘TS 662'8.T$ 0] Auoeded ay) 9210 ABiau3 arels ay) sapinold|  ABisu3 ABiau3 suoddnsg alels —S1s0) [auuosiad
‘parodwo)d 2211J0 AbBlou3
"9AN23[q0 SdY ‘'sauoz suonouny adllo ale1s — 108loid Buiddey
spJemo) ssalbold [£0E'96$ ABiaua ajgemaual Anuapl 01 siake| S| dojanaq| siadojenaqg | ABisu3 suoddng AB1au3 sjgemausy
olels
uoddns ABisua ‘Buiuue|d aosueinsse ABiaua 3yl Y1IM SLIoya alels ayl yum asusnibuod
oyvads Aiunod pue ‘Bumiuiad ‘uonelsuab panguisip ‘Asualolye ABiaua anneladood ul Ing ‘snooy oy1oads
spJemo) ssaiboid 692'2/$ ABiaua ‘Aloreinbas uo Buisnooy sanneniul Aiuno)|  Aluno)d 10 uonenunuo)d Auno) — Auno) reney)
Jamod
dnxoeq aney 01
spuej|si 8y} a|qeus
pue salouaIdlye
LWa1SAS pue A1INdas
ABiaua pasealoul
‘ssalboud 109loud 9|geD uoIssIwSsuRI] [ed11109|3 pur|SLIdIU| apinoid pjnom
panunuo)d 3y} Jo saseyd uonansuo 7 Juswainsoid 9|ged uoissiwsueln
"9AN23[g0o SdY ‘ubisap ‘Buiuueld ayy ybnoiyl anneuasaldall  siaxew J11109|3 BIA Spug|SI 221)J0 ABioug
spJsemol ssaiboid 000‘00S$ S,91B1S 8y} Sk 10e % asiiadxa [ed1uydal apinoid| -uoisioaq |ayl Bunosuuoaisiul 91eIS — 9|geD pue|SLIBI|
1I30H
ul paysijqelss
sreob ayy
Buinaiyoe ul I,lemeH
"uonNqQuUISIQ pue uoissiwsuel] [edl199|3 1oddns 01 suonoe
() pue ‘sapoj\ pue s|jan4 uonelodsuel] aAlRUIS)Y 12410 pue suoisioap
() ‘sajgemauay ajeas-AlnN (g) ‘ssjgemausy Buipuny aininy
‘ssalboud painquisiq (g) ‘Aouaio3 Abiau3 (T) :salobared 1noQe suolsioap
panunuo)d ABiaua ues|d Buimoljo) sy ul saibojouydal Bunjew ui pasn aq
"9AN23[qo SdY pue saniAnoe ABiaua uea|d Jo s1oedwl [elUBWUOCIIAUS|  SiaxeW ued Jey) aosuepinb (S13d) 109loud
spJemo) ssalbolid 000'052$ [enualod ay ‘[(aA9] onewwelbold e Je ‘azAfeue [IN|  -uolIsidag dojanap o] |uoddng ABiau3 sjgemausy
awo21n0 paiaqwnoug papuadx3 panias uo1199|9S
a|geinses|\ 2102 Ad TT0Z Ad sannoalqo weliboid suos.Jad 104 uoseay 19)Je\ 186e]

SAAILLVILINI d3AdNN4 4SS3 I1I30H ¢ LINJWHOVLLV




20140 ABlau3 arels :92In0s

al|gnd
[elauab pue 92Inosal

annoalgo 'SWwv)sAs reamynoube pue| Aunwiwiod | [eluswepun) pue
A1IN23s pooy ‘saninosal Jarem Aluno)d Buipueisiapun ul yoeanno| ainynaube | IaAlp e se SaAIas aa3 Iney
spJemo) ssaibold [000'SZ$ apinoid 01 Jarem, uo Alols pajojid e shojdaa| Auno) 1a1em 1oj paspN — yoeannQ Alo1SIa1epn
uoddns ‘Aljigedes bupjiomiau ssajaam yum|  weabold suonouny adlO 90110 Ablaug
ao1yo ABlau3  |000'28% sonuaA Bunssw 21O Ab1au3g a1e1s syl sepinold|  AbBisu3 ABiau3 suoddns | e1e1S — uone|elisu] JJoMeN

"uoIeIIIIAD ,udalb, Buip|ing

uoddns AbBisus d337 urene 01 sainseaw Abiaus Bunuawsa|dwi aqa3
ayvads Aluno) pue sia)sesip 1o} dnxoeq e se sajgemaual Buizinn welb INe — J21UdD) 924N0SaY
sptemo) ssalboid [000°0S$ 121ud9 dainosal Abisua ue pjing 01103loud owa@| Auno)  |v@3 ue Buibelona AB1au3 ajgemausay

SAAILLVILINI d3AdNN4 4SS3 I1I30H ¢ LINJWHOVLLV




ATTACHMENT 3

UNIVERSITY OF HAWAI'T SYSTEM
ANNUAL REPORT

REPORT TO THE 2013 LEGISLATURE

ANNUAL REPORT FROM THE HAWAI‘I
NATURAL ENERGY INSTITUTE

HRS 304A-1891

November 2012



Annual Report Hawaii Natural Energy Institute November 2012

Report to the 2013 Legislature

Annual Report on
The Hawai‘i Natural Energy Institute

HRS 304A-1891

Hawai‘i Natural Energy Institute (HNEI) School of
Ocean and Earth Science and Technology
UH Manoa

SUBJECT: Annual Report on Activities, Expenditures, Contracts Developed, Advances
in Technologies, [ts Work in Coordination with State Agencies and Programs, and

Recommendations for Proposed Legislation, required in accordance with HRS 304 A-
1891 (Act 253, SLH 2007).

SUMMARY: Act 253 passed by the Hawai‘i State Legislature in 2007 established the
Hawai‘i Natural Energy Institute (HNEI) in statute, defines the duties of the institute and
its director, and requires an annual report to the legislature on its activities, expenditures,
contracts developed, advances in technologies, coordination with State agencies and
programs, and recommendations for proposed legislation. It also established the Energy
Systems Development Special Fund (ESDSF) and directed that it be managed by HNEIL.
In 2010, ACT 73 established a barrel tax and authorized that 10 cents of the tax on each
barrel be deposited into the ESDSF. The authorization to aceess those funds was included
in the Budget Worksheets under Program ID#BED120, under the Department of
Business, Economic Development and Tourism (DBEDT) until 2011, which delayed
UH/HNEI access to those funds.

In June 2011, UH was able to access the funds. In the fall of 2011, in collaboration with
the State Energy Coordinator, HNEI developed an expenditure plan to maximize value of
these funds to meet near term needs and opportunities within the state. HNEI initiated
actions on all but one of the original items. HNEI has recently, again in collaboration
with DBEDT, expanded the project portfolio to include additional high priority projects.
The attached report summarizes HNEI’s current research activities for the past year and
provides a detailed summary of the proposed expenditure for the currently available funds
provided under ACT 73.
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Summary of Activities, 2011
Hawai‘i Natural Energy Institute
School of Ocean and Earth Science and Technology
University of Hawai‘i at Manoa

Director: Richard E. Rocheleau
Phone: 808-956-8346
rocheleai@hawaii.edu

Staffing: Permanent Faculty (FTE) 7
Other permanent staff (APT) 3
Temporary Faculty i
Other temporary staff (APT, RCUH) 19
Training (a) 45

(a) Includes post-doctoral fellows, graduate and undergraduate
students, and visiting scientists.

SUMMARY OF CONTRACTS AND ACTIVITIES: Between 2001 and 2007, the
Hawai‘i Natural Energy Institute (HNEI) experienced substantial growth in its extramural
funding from under $2 million per year to over $5 million per year. Due to new or
expanded programs in ocean energy, hydrogen, smart grids, and interest by the Office
of Naval Research(ONR) to utilize Hawai‘i as a site for alternative energy testing in the
Pacific region HNEI has seen a dramatic increase in extramural funding since then from
$5.7 million in 2007, to over $25 million for 2011 and 2012 (based on 3 year rolling
averages).

HNEI is a nationally acknowledged research leader with major activities in areas such as
hydrogen, fuel cells, biofuels and ocean resources. While continuing to conduct basic and
applied research, HNEI has, in accordance with HRS 304A-1891, also undertaken a pivotal
role within the state to reduce dependence on fossil fuels including identification,
evaluation, and testing of advanced energy technologies and systems aimed at reducing
Hawai‘i ’s dependence on fossil fuels. HNEI serves as the implementing and/or managing
partner for several major public/private partnerships to deploy and demonstrate renewable
energy systems to meet Hawai‘i’s energy needs. These efforts support the goals of the
Hawai‘i Clean Energy Initiative (HCEI).

A brief synopsis of select HNEI activities follows:

Hawai‘i Energy Sustainability Program (HESP). HESP is a continuation of the Distributed
Energy Resource Technologies for Energy Security program initiated in 2006. Under this
program, managed by HNEI and conducted in partnership with GE Global Research, the
Hawaiian Electric Company (HECO), Maui Electric Company (MECO) and the Hawai‘i
Electric Light Company (HELCO), HNEI has an established a research and assessment
program in integrated energy and systems analysis of electricity technologies. Through this
program, HNEI conducts essential research in areas of relevance to Hawaii and abroad
including analysis and modeling of isolated grid systems with high amounts of renewable

9
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energy resources, power distribution and microgrid systems, and advanced power system
monitoring, intelligent control, communications and enabling technologies. HNEI’s
program is focused on identifying technically-sound cost effective solutions and practical
strategies that energy generators and grid operators can implement to deliver commercially
viable renewable energy to achieve reduced dependence on oil and other fossil fuel
resources. Major activities under this program have included:

Oahu Wind Integration Study (2008 - 2010) — Utilizing a variety of modeling and grid
simulation tools, this study evaluated the
technical feasibility and economic viability
of operational strategies, improvements to B e oy SN el S Al s
existing infrastructure, and new technologies N g,

to enable high penetrations of renewable P
energy in Hawaii. A viable strategy was T aT— —
developed to integrate up to 500 MW of e

wind and 100 MW of solar energy on the o

RENEWABLE ENERGY GRID INTEGRATION STUDIES

Smartand Micro-Grid
DEMON STRATION PROJECTS

: ; Iy

isolated Oahu power grid. EL% 3
Results Inform: Ei :

Hawaii Solar Integration Study (2010 - e

2012): The just ending Hawaii Solar " PR

Integration Study (HSIS) builds upon the knowledge gained in the Oahu Wind Integration
Study (OWIS). The study examines very high penetration scenarios of solar and wind
energy — up to 760 MW of distributed and utility scale solar PV and 300 MW of wind
resources for Oahu, and up to 45 MW of distributed and utility scale solar PV and 72 MW
of wind on Maui. Focusing on the operational impact on the Oahu and Maui bulk power
systems, the HSIS evaluates reserve strategies, impacts on thermal unit commitment and
dispatch, utilization of energy storage, renewable energy curtailment, and other aspects of
grid reliability, operations and costs. Study final reports are targeted for December, 2012,
publication.

Oahu — Maui County Grid Interconnection Study (2012 — 2013): HNEI continues to drive,
in partnership with Hawaiian Electric Company, a study that builds upon the work of both
the OWIS and HSIS to examine the value proposition of prospective grid interconnection
of the power systems on Oahu to those in Maui county (Maui, Lanai and Molokai) via
submarine power cables, advanced control systems and operational strategies. This study is
of critical importance to the State of Hawaii as high-cost investment decisions regarding the
desirability and benefits of grid interconnections via submarine power cable systems
progress. Study completion and report publication is targeted for February, 2013.

Oahu EV Charging Study (2012 — 2013): Leveraging the validated models of the Oahu
power grid refined in the OWIS and HSIS, the study’s primary objectives are to quantify
the impact of electric vehicle charging on Oahu grid operations and to explore how
different control techniques to manage EV charging profiles could further enhance the
integration of wind and solar resources (e.g., by reducing curtailment and/or providing a

new source of reserves). Study completion and report publication is targeted for March
2013.

In addition to the technical studies, HNEI has committed $1million from the Energy
Systems Development Special Fund to support the Hawaii Clean Energy Programmatic

10
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EIS efforts. This is being closely coordinated with the State Energy Office, and is
described in more detail below, in the section on the Energy Systems Development
Special Fund.

Liguefied Natural Gas Study: In response to a request from the state, HNEI has
retained FACTs Inc. to evaluate the potential importation of liquetied natural gas
(LNG) to Hawaii. The study will (1) assess the potential demand for LNG in Hawaii,
(2) evaluate the costs and benefits of LNG compared to other fossil fuels, (3) identify
the potential impacts of LNG on Hawaii’s economy and Hawaii’s energy future, (4)
identify and assess regulatory policies and practices that may be necessary or
appropriate for Hawaii to consider for the importation of LNG. The final report is due
December 20, 2012 and HNEI will use approximately $150,000 from this program to
fund the study. In a separate body of work, HECO is contracting for studies to assess
the technical feasibility of various import facility options and infrastructure
requirements, and to assess different LNG supply options, including potential sources,
pricing, security, and contracting options. Together the HNEI and HECO studies
should begin to provide a foundation to assist in planning and decision making as the
importation and use of LNG in Hawaii is considered.

Hawai‘i Hydrogen Program: Since 2003, HNEI has developed funding from various
federal, state, and private sources to deploy hydrogen infrastructure at multiple sites on
Ofahu and the Big Island in support of both DOD and civilian transportation projects.
These efforts, summarized in the following subsections, are budgeted at over $ 8 million
including approximately $500,000 from the Energy Systems Development Special Fund to
support a local bus service in the Hilo-Puna area on the Big Island.

Hydrogen Energy System as a Grid Management Tool: In a joint USDOE-DOD
project HNEI is developing hydrogen production infrastructure at the Puna
Geothermal Venture (PGV) electricity production plant on the Island of Hawai‘i. The
project objectives include dynamic operation of an electrolyzer to demonstrate its
potential to provide frequency control in support of additional renewable generation,
and to provide fuel for two transportation demonstration projects. The PGV hydrogen
system has been delayed due to permitting and other agreemetns but is now expectedto
be operational by June 2013. The total budget is approximately $5 million.

Marine Corps Base (MCB) Hawai ‘i Hydrogen Fueling Station at Kaneohe Bay: The
Office of Naval Research (ONR) has leased and deployed five General Motors (GM)
Equinox Fuel Cell Electric Vehicles (FCEVs) at MCB to enable the US Navy/Marine
Corps to conduct technical evaluations and gain experience in the operation of FCEVs
utilizing direct hydrogen fuel. HNEI has signed an MOA with MCB Hawaii to
provide high pressure refuleing infrastructure in support of this work. Completion is
expected in first quarter 2013..

Maui Smart Grid: This very significant HNEI-led USDOE demonstration project
was formally started on October 17, 2008, with partners that include General
Electric, MECO, HECO, Sentech, and First Wind, among others. This $15
million project is intended to demonstrate reduction of peak electricity demand by
at least 15% through the use of advanced smart grid and demand-side-
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management technologies, and to assist MECO in providing reliable and stable
electricity with increasing percentages of as-available renewable resources. We
will finish installing equipment in 2012 and conduct the demonstration through
2013. HNEI is also serving as one of the Hawai‘i implementing organizations for
the recently announced NEDO Smart Grid Initiative, also located on the south
side of Maui. In addition to general advice, HNEI is leading efforts to coordinate
between the two smart grid projects

DOE Smart PV Inverter Project: In a project that closely supports the Maui
Smart Grid efforts, an HNEI-led team won a new project to develop and
demonstrate new “smart grid-enabled” PV inverters. This project, announced in
September 2011, is intended to facilitate higher penetrations of solar PV systems
by mitigating the utility operations issues resulting from variability of PV
systems.

These new PV inverters will be tested as a part of the ongoing smart grid
demonstration projects on Maui and another smart grid pilot project in Oklahoma.
Project partners include Fronius, which is supplying the advanced PV inverters,
and Silver Spring Networks, which will integrate them into the smart grid network
they developed. Maui Electric Company, Hawaiian Electric Company, and
Oklahoma Gas and Electric are the utility partners supporting the live
demonstrations on their utility grids. HNEI used $400,000 from the Energy
Systems Development Special Fund to meet a critical funding shortfall and to
insure timely and successful completion of this effort.

Asia-Pacific Research Iniitiative for Sustainable Energy Systems: The APRISES
initiative, formerly named the Hawai‘i Energy and Environmental Technologies Initiative
(HEET) was initiated in 2001 with funding from the Office of Naval Research (ONR),
focused on the development and testing of fuel cells and seabed methane hydrates has been
expanded to include biofuels and to support testing of critical heat exchanger technology
in support of Ocean Thermal Energy Conversion (OTEC). More recently the program was
again expanded to include deployment and testing of net energy neutral buildings, testing
of grid scale Li-ion high power batteries for grid support, and, as described above, support
of various hydrogen infrastructure projects on the islands. In 2013 we will continue the
current activities and with further expansion to include testing and evaluation of renewable
generation and power system controls for smart and micro-gird applications.

Hawai‘i National Marine Renewable Energy Center (HINMREC): In March 2009,
USDOE executed a five-year agreement with UH - HNEI to establish a new Center to
facilitate the development and implementation of commercial wave energy converters
(WECs) and to assist the private sector in developing Ocean Thermal Energy Conversion
(OTEC) systems for use in Hawai‘i and around the world. The HINMREC has established
industry-driven partnerships between WECs and OTEC developers, utility companies,
engineering and environmental support companies, university researchers, federal and state
government agencies, and other non-government organizations (NGOs). The HINMREC
coordinates engineering and science efforts to address industry needs and leverage U.S.
Department of Defense (DOD) interest in Hawai‘i energy projects. In 2011, USDOE
awarded $2,333,379 for the second and third years of funding in addition to the first-year

12



Annual Report Hawaii Natural Energy Institute November 2012

federal funding of $978,048. In 2012, HNEI was awarded an additional $3 million to
support development of a grid-connected wave energy test site at MCBH and to support
industry testing at that site.

Solar Initiatives:

HNEI is also working with USDOE and ONR to conduct high-fidelity resource
assessments and testing of emerging solar technologies. The objectives are to characterize
emerging photovoltaic (PV) technologies, to understand the performance of PV in
differing environments, and to collect information to evaluate the effects of high PV
generation on the grid. Multiple testsites became operational in 2012. Additional test
sites will be developed in 2013.

The Flash Carbonization™ process: Under this technology development effort, HNEI is
scaling-up a UH patented process invented at the Institute for the rapid and efficient
production of charcoal from biomass. Charcoal is the renewable replacement for coal that
is burned in Hawai‘i for power generation and is the biggest contributor to global warming.
To assist licensees of our patents, HNEI is now developing emissions control technology
that will facilitate the permitting process so that the technology can be operated in
Hawai‘i and on the Mainland. HNEI also is exploring the use of this technology to
produce charcoal from Honolulu sewage sludge, and the production of charcoal to replace
coke used to reduce silica to silicon for the manufacture of photovoltaic cells. The latter
work is funded by the National Science Foundation and involves a collaboration with the
Dow Corning Corporation.

Electrochemical Power Systems R&D: Researchers in HNEI’s Electrochemical Power
Systems Laboratory conduct testing and modeling to develop advanced battery system
diagnostic and prognostic technology to further understanding of the performance of
advanced batteries for use in electric vehicles and renewable energy storage
applications. Funding sources include the US Department of Energy EERE Office
through the Idaho National Laboratory, the Air Force Research Laboratory through the
Hawai‘i Center for Advanced Transportation Technologies, and Hawai*i Renewable
Energy Development Venture funds through Better Place.

EXPENDITURES: General Funds $ 1,074,351
Tuition and Fees S Funds $ 31,390
Research and Training Revolving $ 198,547
Extramural Awards $ 21,588,319

All funds were expended in support of research and training activities described above.
We anticipate 2013 extramural funding levels to be comparable to those from 2012. The
rate of expenditure is expected to be similar to that of 2011.
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CONTRACTS DEVELOPED: HNEI has developed many subcontracts under its
existing extramural federal funding. Contracts using the Energy Systems Development
Special Fund are described in the section below on the specific projects funded by
ESDSF. HNEI coordinates and plans for ESDSF expenditures with the State Energy

Coordinator and anticipates development of several additional contracts under the Special
Fund during 2013.

ADVANCES IN TECHNOLOGY: HNEI continues to conduct research to advance
renewable energy technologies. HNEI has patents in the areas of battery charging,
conversion of biomass to charcoal, solar production of hydrogen, and conversion of waste
streams to valuable bioplastics in the processing of ethanol. Licensing discussions are
ongoing in all of these areas.

COORDINATION WITH STATE AGENCIES: HNEI works closely with DBEDT
and other agencies on a variety of renewable energy projects and continues to seek new
opportunities and means to do so. Projects initiated or ongoing in 2012 which involve
strong collaboration/coordination with DBEDT include the following:

o Hawai‘i Hydrogen Power Park: The hydrogen power park is funded in part by
USDOE and in part by the Hydrogen Investment Capital Special Fund through
DBEDT. HNEI is the implementing partner and works closely with DBEDT in
the execution of this project.

o Hawai‘i Hydrogen Plan: HNEI, via Kolohala Ventures developed the State
Hydrogen Plan as called for as part of the Hydrogen Investment Capital Special
Fund. This work was completed in 2012.

o Marine Corps Base (MCB) Hawai‘i Hydrogen Fueling Station at Kaneohe Bay:
HNEI is leveraging the State of Hawai‘i investment in the Hawai‘i Hydrogen
Power Project by reallocating the hydrogen production and fueling station from
Hawai‘i Volcanoes National Park to MCB Hawai‘i, in support of the deployment
of the ONR/GM Equinox fuel cell vehicles. HNEI has worked closely with
DBEDT in coordinating this evolving project. This project is receiving global
interest as a result of GM’s commitment to target Hawai‘i for the first commercial
rollout of its FCEV program.

o Utility Scale Clean Energy Capacity Project: HNEI provided substantive
assistance to DBEDT in the development of this award from the USDOE and
was recently awarded funding from DBEDT to evaluate the impact of electric
vehicles on the O‘ahu grid system.

o National Marine Renewable Energy Center: HNEI is working closely with
DBEDT to attract technology providers to the state to participate in this project
and to provide assistance in the permitting process.

@]

RECOMMENDATINOS FOR PROPOSED LEGISLATION: Generally, HNEI
does not initiate legislation, but HNEI does recommend the continuation of funding
the Energy Systems Development Special Fund. As high oil prices continue to
pressure the consumer and energy providers, this fund would help accelerate the
acceptance and deployment of pre-commercial energy and energy-efficiency

technologies expected to have near-term impact on Hawai‘i’s energy infrastructure.
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HNEI is a member of the Hawai‘i Energy Policy Forum and works closely with this
group to review legislative initiatives in the energy area. Via federal funds, HNEIL
also financially supports the University of Hawai‘i’s Hawai‘i Energy Policy Forum
for outreach and analysis efforts.

ENERGY SYSTEMS DEVELOPMENT SPECIAL FUND

As described above, the Energy Systems Development Special Fund was established in 2007
under ACT 273 but went unfunded until 2010, when, under ACT 73, the Hawai‘i
Legislature established a barrel tax and authorized that 10 cents of the tax on each barrel of
oil be deposited into the Fund. Due to account issues, UH/HNEI was unable to access
these funds until June 2011. Between June 2011 and June 30, 2012, HNEI has received
total funding in the amount $4,960,000. Funds continue to accrue. HNEI has worked in
collaboration with the State Energy Coordinator to develop an expenditure plan to
maximize value of these funds to meet near term needs and opportunities within the state;
and maximize leveraging of federal dollars. :

Below is a description of the existing commitments from the Fund, totaling $3.278,000 and
the proposed plans for expenditure of up to an additional $2,550,000 million from the Fund
for contract, research and support of renewable energy and energy efficiency technologies.

Current Commitments (Total to Date: $3,278,000)

Geothermal Resource Assessment: ($400,000) The US DOE is funding a project led by
the University of Hawai‘i to validate a new geophysical inversion and analysis procedure to
map the subsurface structure of the geothermal resource and lower exploration costs. DOE
funding is approximately $1 million over two years with additional cost share from industry
partners. HNEI committed $400,000 from the Fund to purchase the relevant equipment and
support one scientist to conduct the analysis to insure that the equipment and know-how
developed under this effort will be available for additional resource studies with near-term
target areas on both the Big Island and Maui. This work, initiated in Spring 2012 will allow
initial site exploration on the Island of Maui.

Geothermal Strategic Development Study ($115,000 ) HNET has contracted to PICHTR to
assess the current environment for geothermal development in the state, including the level
of industry interest, and the identification of state and county agency needs to adequately
perform the functions necessary for anticipated geothermal development. From this
information PICHTR is preparing a geothermal strategic development plan that will help
agencies be prepared for the complex planning, assessment, regulatory, and permitting
activities required. This plan, to serve as a guide to DBEDT and other state agencies (e.g.
DOH and DLNR) involved in geothermal development is expected to be completed in
December 2012.

Smart Inverter Deployment: ($400,000) The US DOE is funding a project led by the
University of Hawai‘i to develop and commercialize smart grid-enabled PV inverters to
mitigate grid reliability impacts of high penetrations of PV systems, and demonstrating
these systems at two sites, one on Maui and one on the mainland. This project is part of the
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ongoing smart grid demonstration projects on Maui. HNEI obligated $400,000 from the
Fund to match partner cost share. This cost share from the Fund resulted in an initial federal
award of $1.5 million with an additional $4.5 million to be awarded upon successful
demonstration of the go/no-go deliverables in early 2013,

Hydrogen for Grid Management: (8500,000) In 2011 HNEI was awarded § 1.7 million
by the Naval Research Laboratory (funds provided to NRL by US DOE) to demonstrate the
use of electrolyzer technology to simultaneously produce hydrogen for fuel and for grid
management. This program leverages other investment from the US Department of
Energy, the Hawai‘i Hydrogen Capital investment Fund, and in-kind cost share from Puna
Geothermal Venture and County of Hawai‘i Mass Transit Agency The $500,000 from the
Fund has been identified support development of an advanced fuel cell bus for operation in
the underserved Puna area. This work has not yet been contracted.

Hawai‘i Clean Energy Programmatic Environmental Impact Statement: (31,000,000)

A Programmatic EIS for the undersea cable was identified by USDOE and DBEDT as the
next critical step in planning for the interconnection of the Hawaiian Islands via undersea
cable - a critical step to meet HCEI goals. In July 2012, in coordination with the USDOE
and DBEDT, HNEI contracted New West Technologies to conduct a Programmatic
Environmental Impact Study for alternative scenarios for deployment of undersea electrical
cables for interconnection of O‘ahu, Maui, and Hawai‘i Counties electrical grids. The
PEIS is analyzing, at a programmatic level, the potential environmental impacts of clean
energy activities and technologies in the following clean energy categories: (1) Energy
Efficiency, (2) Distributed Renewables, (3) Utility-Scale Renewables, (4) Alternative
Transportation Fuels and Modes, and (5) Electrical Transmission and Distribution
(including undersea cables). The State of Hawai‘i and the U.S. Department of the Interior’s
Bureau of Ocean Energy Management (BOEM) are cooperating agencies in preparing this
PEIS. The PEIS will provide both federal and local agencies and policymakers with
information and guidance they can use to make decisions about actions to support
achieving HCEI goals. This work has been contracted and is underway.

The Pacific Asian Center for Entrepreneurship and E-Business: (350,000) PACE
consists of an integrated set of leading-edge entrepreneurship programs at the University of
Hawaii Shidler College of Business with an innovative curriculum, research projects, and
community outreach and involvement with Pacific and Asian entrepreneurs and
entrepreneurial ventures. HNEI expended $50,000 of the Fund to support several PACE
fellowships to conduct technical and business analyses of critical energy issues. Support of
this program is intended to provide future workforce cross-trained in both the business,
legal and technical aspect of future energy systems.

HCEI Metrics ($113,000). HNEI committed $113,000 to support the Hawaii Energy
Policy Forum and the Social Science Research Institute at the UH in their development of a
set of metrics to measure the State’s progress toward meeting the Hawaii Clean Energy
Initiative’s requirements. This effort is ongoing with completion expected in time for the
2013 legislative session.

Wave Energy Test Site ($500,000) UH/HNEI through the National Marine Renewable
Energy Center has been awarded an additional $ 4.3 million by USDOE to support of wave
energy testing at the to be constructed Wave Energy Test Site (WETS) at MCBH. This
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$500,000 cost-share from the fund was critical to receipt of this award and is in addition to .
$3.8 million from the private sector.. These funds will support environmental and resource
studies supporting the Navy sponsored plug-and-play facility. Navy has committed
approximately $11 million for infrastructure at the WETS. Combined resources of Navy.
USDOE and the Fund will result in a grid-connected site where developers can test their
technology for proof of seaworthiness, functionality, system integrity and technology
viability.

Sea Water Air Conditioning Monitoring ($200,000) Seawater air conditioning has the
potential to contribute significantly to the state’s energy efficiency goals. HNEI has
procured federal funding to develop high-fidelity plume models to assess the impacts of
cold water return depth, a factor which has major impact on the capital cost of these
projects. HNEI has also procured funding to initiate on-site monitoring before and during
operation of the Honolulu SWAC system to assess impacts and validate models. HNEI will
use $200,000 from the barrel tax to conduct the long-term monitoring necessary to validate
performance. Depth of discharge has major impact on the overall cost of the SWAC
project. This work has the potential to save millions from future projects substantially
increasing the likelihood of future SWAC development and resulting fuels savings.

Proposed New Projects (Total new expenditure: $1,800,000 - $2,550,000)

Based on community discussions and collaboration with DBEDT, the section below
summarizes projects that have been identified for funding pending final detailed planning.
The projects include new initiatives, and, where necessary, follow-on funding to
commitments already made (see above). Cost for each are estimates based on similar work
in the past. Total expenditures for these new and follow-on expenditures from the Fund
are expected to range from $1,800,000 to $2,550,000. Projects shown below are planned
but funds have not yet been committed.

Hawaii Clean Energy Programmatic EIS (3500,000 - $750,000) Based on discussions
with the contractor and USDOE, it is anticipated that an additional $500,000 to
$750,000,000 will be necessary to complete the work. These funds will only be committed
after thorough review of progress under the initial funding and upon approval by DBEDT.

The Pacific Asian Center for Entrepreneurship and E-Business ($100,000) HNEI plans

to continue its support of the pace PACE program that will help provide a future workforce
cross-trained in the business, legal and technical aspects of future energy systems.

$100,000 will support two fellowship teams to address business cases on interest to the
renewable energy community. We intend to coordinate with DBEDT to identify projects of
interest to the State.

Grid Modernization Projects ($3600,000-3800,000) HNEI, with funding from USDOE and
cost share from HECO has been funding GE to conduct detailed analyses of the various
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island grids including high penetration solar studies for Maui and Oahu, and studies to
quantify the operational benefits of interconnecting Oahu and Maui counties. These
studies conclude in fall 2012. We anticipate the need for a limited number of well-defined
follow-on studies to address unanswered issues important to HCEL.  In addition to fuel cost
savings, it is intended to identify and quantify the costs of necessary infrastructure and
operational changes to implement the new systems, allowing assessment of the impact on
electrical rates. These studies could also encompass a more detailed assessment of the
potential for wind and solar electricity production on Oahu necessary to make informed
decisions on planning, including alternatives should technical or community issues limit
deployment of the undersea cable interconnecting Maui and Oahu counties. This latter
effort would include an assessment of available wind and solar resource mapping data, GIS,
and other data to determine the potential production of these resources on Oahu.

National Fuel Cell Bus Program: ($0 - $200,000) HNEI is teaming with UTC Power on a
proposal to the U. S. Federal Transit Administration (FTA) to deploy a state-of-the-art 40-
foot fuel cell transit bus with the County of Hawaii Mass Transit Agency (MTA) in Hilo to
be operated on the Big Island on a variety of routes. If awarded, FTA and UTC cost share
is expected to total $ 2.2 million. The project will leverage hydrogen infrastructure installed
at the PGV geothermal plant and MTA that was funded by the US DOE, Office of Naval
Research, and State of Hawaii. HNEI proposes to use $200,000 from the Fund to meet the
FTA cost share requirement only if the full award from FTA is approved.

Smart Meter Education ($150,000 - $250,000) Utilities need to effectively educate their
consumers in order for them to gain the full benefit provided by smart meters. Failure to do
so may have significant negative consequences on the utility’s ability to modernize their
grid systems. HNEI will work with local utilities and interest groups to develop a
framework to guide utilities smart meter education efforts to effectively engage consumers,
communities and advocates. The framework would identify best practices and successful
techniques, and may include a sample education plan.

Maui County Load Management Assessment ($200,000) HNEI proposes to fund an in-
depth analysis of load management opportunities to evaluate the potential to reduce
curtailed wind energy for Maui County. This assessment will include an evaluation of the
ability of water utilities to time their use of electricity for pumping water to most benefit the
island’s grid and assist with the integration of intermittent renewable energy into the system
without negatively impacting operations.

Energy Efficiency ($250,000) While ceiling fans are an energy efficient alternative to
mechanical air conditioning, current controls can’t manage large banks of fans (more than
6), or respond to varying interior environmental conditions (temperature and humidity).
HNEI proposed to partner with the UH School of Architecture’s Environmental Research
and Design Lab (ERDL), and Loisos + Ubbelohde (an architecture and engineering firm)
to leverage current research initiated at Lawrence Livermore to develop ceiling fan controls

hardware, and to prototype and test the controls in facilities currently monitored by HNEI.
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The technology developed will be directly applicable to schools and other state facilities
that need to improve comfort and reduce energy costs, and will allow more buildings to be
naturally ventilated, thus advancing HCEI goals. We anticipate that this research would
generate Intellectual Property that will derive residual revenue, a portion of which would
flow back into the Energy Systems Development Special Fund.
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