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The Naval Facilities Engineering
Command (NAVFAC) manages
the planning, design, and
construction of shore facilities
for U.S. Naval activities around
the world.




NAVFAC PACIFIC MISSION

NATAC

We are the Navy’s facilities engineering
professionals, committed to Navy and Marine
Corps combat readiness.

We serve the Navy and Marine Corps team,
Unified Commanders, DOD and other federal
agencies, including Hawali, Guam, Japan, Korea,
Singapore and Thailand.

We plan and deliver innovative, technology-
leveraged solutions and alternatives to meet our
clients’ needs.
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Renewable Energy Triangle
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Renewable Energy Mandates

NATAC

EPAct 2005:

« Defines "renewable energy" as electric energy generated from solar, wind,
biomass, landfill gas, ocean (including tidal, wave, current, and thermal),
geothermal, municipal solid waste, or new hydroelectric generation
capacity achieved from increased efficiency or additions of new capacity at
an existing hydroelectric project.

* Provides a bonus to Federal agencies by allowing them to double count
renewable energy if it is produced on-site and used at a Federal facility,
produced on Federal lands and used at a Federal facility, or produced on
Native American land and used at a Federal facility.

* Requires the installation of 20,000 solar energy systems in Federal
buildings by 2010.

E.O. 13423 mandates that at least half of renewable energy used by the
Federal Government must come from new renewable sources (in
service after January 1, 1999).

NDAA of 2007 requires the total electricity consumed by DOD from
renewable energy be equal to or greater than 25% by 2025




Cap and Trade of Emissions

Cap and Trade of Greenhouse Gas Emissions. Cap-
and-trade systems, also known as allowance trading,
can be best summed up as “emission credits."”

What happens is that overall air quality goals are set
for an area (such as the entire nation) and specific
sources of air pollution (such as power plants, waste
incineration facilities, etc.) are given a certain number
of allowances, which represent the amount of various
emissions that the organization or facility is allowed
to emit.

Facilities that come in under that allowable limit
because of air pollution control systems can then sell
their leftover allowances to other facilities and
organizations on the open market.

This allows the facilities that buy up such allowances
(pollution credits) to pollute more, because other
facilities are polluting less.

In theory, the system does have some potentially
good points, by rewarding facilities that control air
pollution and providing a means for those who
cannot afford the latest air pollution technologies (or
who have not completed upgrades) to buy some
maneuvering room.

A coal power plant in
Germany. Due to emissions
trading, coal might become
less competitive as a fuel.




ldentifying Resources

NATAC

Solar Electric: Photovoltaic cells convert sunlight directly into electricity and are
made of semiconductors such as crystalline silicon or various thin-film materials.
Photovoltaics can provide large amounts for the electric grid.

Concentrating solar power technologies use reflective materials to concentrate the
sun®@ heat energy, which ultimately drives a generator to produce electricity. These
technologies include dish/engine systems, parabolic troughs, and central power
towers.

Wind turbines convert the kinetic energy of the wind into electricity. Large, modern
wind turbines operate together in wind farms to produce electricity for utilities. The
power output from a wind turbine rises as a cube of wind speed. In other words, if
wind speed doubles, the power output increases eight times. Therefore, higher-speed
winds are more easily and inexpensively captured.

Geothermal: "hydrothermal convection" systems where cooler water seeps into
Earth@ crust, is heated up, and then rises to the surface. When heated water is forced
to the surface, steam is captured and used to drive electric generators. Geothermal
power plants drill their own holes into the rock to more effectively capture the steam.

Biomass: Through the process of photosynthesis, chlorophyll in plants captures the
sun@ energy by converting carbon dioxide from the air and water from the ground
into carbohydrates, complex compounds composed of carbon, hydrogen, and
oxygen. When these carbohydrates are burned, they turn back into carbon dioxide
and water and release the sun@ energy they contain.




Capacity Factor - Availability

NATAC

o Capacity Factor: ratio of actual productivity in a year to
theoretical maximum (annual energy production divided by
the sum of the generator nameplate ratings multiplied by the
total hours in a year).

« Example, al MW wind turbine with a capacity factor of 35%
will not produce 8,760 megawatt-hours in a year, but only
0.35x24x365 = 3,066 MWh, averaging to 0.35 MW.

e Capacity Comparison

— Coal: 71%

— Nuclear: 90%

— Geothermal: 86-95%

— Wind: 25-40%

— Photovoltaics: 16-20%

— Natural Gas Combustion Turbine: 30-35%
— Hydropower: 30-35%

— Biomass: 83%




Cost *

Wind: 4-6 cents/kWh

Geothermal: 4.5-30 cents/kWh
Hydro: 5.1-11.3 cents/kWh

Solar: 15-30 cents/kWh

Gas-fired Plant: 3.9-4.4 cents/kWh
Coal: 4.8-5.5 cents/kWh

Nuclear: 11.1-14.5 cents/kWh

* Without incentives

As of August 23, 2008
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How Much Resource to Procure?

It Depends...

Installation’s electricity requirements — Peak load vs. Base
load
Rules regarding exporting energy to the utility grid
— Net metering
— Purchase of energy by utility
 Avoided cost
 Feed in tariff
Energy Storage
— Pumped Hydro

11



Federal Tax Credits

NATAC

In one of the last measures taken by the 110th Congress, critical tax incentives for
promoting the development of renewable energy and energy efficiency were extended.
The tax incentives were set to expire on December 31, 2008, but were extended as part
of the Emergency Economic Stabilization Act of 2008 that President Bush signed on
October 3, 2008.

Companies that generate wind, geothermal, and “closed-loop” bioenergy (which is
powered by dedicated energy crops) are eligible for the production tax credit (PTC),
which provides a 1.9-cent per kWh benefit for the first ten years of a renewable energy
facility®@ operation. Other technologies, such as "open-loop" biomass, incremental
hydropower, small irrigation systems, landfill gas, and municipal solid waste (MSW),
receive alesser value tax credit.

The PTC for wind, which as the largest producer of renewable energy has the greatest
impact on the budget, was extended for one year, until the end of 2009.

The PTC for incremental hydro, geothermal, and bioenergy was extended for two
years, until the end of 2010. Also included in the two-year extension of the PTC are
hydropower generated with irrigation water, capacity expansion at existing plants, and
with generators added to existing dams. The bill also creates a new PTC for electricity
produced by wave and tidal energy.

Businesses and individuals who buy solar energy systems are eligible to receive the

solar energy investment tax credit. For residential purchasers, the solar ITC is capped
at 30% of the cost of their system; a $2,000 cap on the ITC for residential owners was
lifted.
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Renewable Energy Credits (RECs)

Renewable Energy Certificates (RECs), also known as Green tags,
Renewable Energy Credits, or Tradable Renewable Certificates (TRCs),
are tradable environmental commodities in the United States which
represent proof that 1 megawatt-hour (MWh) of electricity was
renewable (generated from an eligible renewable energy resource).

These certificates can be sold and traded and the owner of the REC
can claim to have purchased renewable energy. While traditional
carbon emissions trading programs promote low-carbon technologies
by increasing the cost of emitting carbon, RECs can incentivize
carbon-neutral renewable energy by providing a production subsidy to
electricity generated from renewable sources. It is important to
understand that the energy associated with a REC is sold separately
and is used by another party. The consumer of a REC receives only a
certificate.

13
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Other Incentives

Financial Incentives: tax incentives, grants, loans, rebates, industry
recruitment, bond programs, and production incentives

Rules, Regulations, & Policies: public benefits funds, renewable portfolio
standards, net metering, interconnection, extension analysis, generation
disclosure, contractor licensing, equipment certification, solar/wind access
laws, and construction & design standards (including building energy codes
and energy standards for public buildings), required utility green power
options, and green power purchasing/aggregation policies.

Accelerated Depreciation: refers to any one of several methods by which a
company, for @nancial accounting@nd/or tax purposes, depreciates a fixed
asset in such away that the amount of depreciation taken each year is higher
during the earlier years of an asset’s life. For tax purposes, accelerated
depreciation provides a way of deferring corporate income taxes by reducing
taxable income in current years, in exchange for increased taxable income in
future years. This is a valuable tax incentive that encourages businesses to
purchase new assets.

Resource: http://www.dsireusa.org
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Power Purchase Agreements

Power Purchase Agreements (PPA) - 10 USC 2922a “Contracts for energy or fuel for military installations”: contracts
for the provision and operation of energy production facilities on real property under the Secretary’s jurisdiction or on
private property and the purchase of energy produced from such facilities. Provides specific statutory authority that
permits the Government to enter contracts for periods of up to 30 years.

A Power Purchase Agreement (PPA) is a legal contract between an electricity generator (commonly a utility company)
and a host site owner or lessor. The host site owner or lessor purchases energy or capacity (power or ancillary
services) from the PPA Provider (the electricity generator).

Such agreements play a key role in the financing of electricity generating assets. Under the terms of a PPA, the PPA
provider (the electricity generator) typically assumes the risks and responsibilities of ownership when it purchases,
operates, and maintains the turn-key facility.

The PPA provider secures funding for the project, maintains and monitors the energy production, and sells the
electricity to the host at a contractual price for the term of the contract. The term commonly ranges between 5 to 30
years. In some renewable energy contracts, the host has the option to purchase the generating equipment from the
PPA provider at the end of the term, may renew the contract with different terms, or can request that the equipment be
removed.

By clearly defining the output of the generating assets (such as a solar electric system) and the credit of its associated
revenue streams, a PPA can be used by the PPA Provider to raise non-recourse financing from a bank or other
financing counterparty.

Commercial PPA providers such as are enabling businesses, schools, governments, and utilities to benefit from
predictable, renewable energy through a PPA.

In the United States, the solar power purchase agreement (SPPA) depends heavily on the existence of the solar
investment tax credit, which was extended for eight years under the Emergency Economic Stabilization Act of 2008.

The SPPA relies on financing partners with a tax appetite who can benefit from the federal tax credit. Typically, the
investor and the solar services provider create a special purpose entity that owns the solar equipment. The solar
services provider finances, designs, installs, monitors, and maintains the project. As a result, solar installations are
easier for customers to afford because they do not have to pay upfront costs for equipment and installation. Instead,
customers pay only for the electricity the system generates.

Requires SECDEF approval
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Enhanced Use Lease

Enhanced Use Lease (EUL) — 10 USC 2667 “Leases: non-
excess property of military departments”: method for funding
construction or renovations on military property by allowing a
private developer to lease underutilized property, with rent
paid by the developer in the form of cash in-kind services.
Section 2823 of the recently enacted FY08 NDAA changes the
statute. The most notable subsection is (c) which now
requires competitive procedures and a 45 day notice to
congress for any lease over one year or when FMR exceeds
$100K per year.
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Energy EUL
Naval Subase New London (CT)

Title 10 USC, Section 2667, of the
National Defense Authorization Act,
authorizes DoD to make underutilized,
non-excess real property available for
long-term lease.

In return, the government can obtain
consideration in cash or in-kind.

This authority enables the Navy to
maximize the utility and value of
installation real property and provide
additional tools for managing the
installation@ real estate assets to
achieve business efficiencies.
Specifically, installations can, among
other things:

— Enter into long-term leases, providing

greater flexibility for facility use and
reuse

— Receive cash or in-kind consideration
for income on leased property

— Offer base commanders and the Navy
numerous benefits

A Phase | market and feasibility study
has been conducted for a 21,924 SF
site which is being considered for
possible power generation
development. The Site includes an
additional potential 21,607 SF identified
for expansion (if necessary). This
project has been selected by the Navy
for Phase Il
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Public Private Venture

Public-Private Venture. 10 USC 2394. “Contracts for energy or
fuel for military installations”. The Secretary of a military
department may enter into contracts for periods of up to 30
years - (1) under section 2689 of this title; and (2) for the
provision and operation of energy production facilities on real
property under the Secretary@ jurisdiction or on private
property and the purchase of energy produced from such
facilities. 10 USC 2916(a) Sale of electricity from alternate
energy and cogeneration production facilities allows
government to sell, contract to sell, or authorize the sale by a
contractor to a public or private utility company for alternate
energy or cogeneration.
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Geothermal Development

Geothermal Development. 10 USC 2689. The Secretary of a
military department may develop, or authorize the
development of, any geothermal energy resource within lands
under the Secretary@ jurisdiction, including public lands, for
the use or benefit of the Department of Defense if that
development is in the public interest, as determined by the
Secretary concerned, and will not deter commercial
development and use of other portions of such resource if
offered for leasing.
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COSO Geothermal Field PPV

Naval Air Weapons Station, China Lake—the Navy’s premier
research and development (R&D) facility for air-to-air and air-
to-groundordnance.

Four geothermal power plants with nine 30-MW (nameplate)
turbine-generator sets installed between 1987-1990

270 MW Production at Naval Air Weapons Station, China Lake
Shallow wells: less than 2 km

Very hot: 200 — 328 degrees Celsius

On line availability greater than 98%

Energy sold into the local utility grid under a long-term power
sales agreement

Fully financed by private investment
Provides $12M annual revenue to Navy
Managed by Geothermal Program Office
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Energy Savings Performance Contracts

Energy Savings Performance Contracts (ESPC). 42 USC 8287.
An ESPC is an agreement between a federal facility and an
Energy Services Company (ESCO). The ESCO designs a
project to increase the energy efficiency/implement renewable
energy at a facility. The ESCO then purchases and installs the
necessary equipment. In exchange for not having to pay for
the equipment, the federal agency promises to pay the
company a share of the savings resulting from the energy
efficiency improvements/renewable energy generation. The
ESCO is responsible for maintaining the equipment, as well as
measuring the energy consumption and savings.

ESCO usually has a 30% profit margin built in.
No buydown/buyout allowed.

Installation usually takes ownership upfront; does not allow
leveraging of federal/state tax incentives
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Utility Energy Services Contracts

Utility Energy Services Contracts (UESC). 10 USC 2865. The
utility arranges financing to cover the capital costs of the
project. The utility is repaid over the contract term from the
cost savings generated by the energy efficiency/renewable
energy measures. Agencies can implement energy
Improvements with no initial capital investment; the net cost
to the Federal agency is minimal, and the agency saves time
and resources by using the one-stop shopping provided by
the utility.

Allows buydown/buyout of contract
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Energy Conservation Investment
Program (ECIP)

DOD® Energy Conservation Investment Program (ECIP) improves the
energy and water efficiency of existing Military ServicesCiacilities.
The program®@ projects help the Military Services save on energy
usage and cost. Reducing energy consumption helps offset DoD@
rising energy costs.

OSD centrally controls ECIP funding allocation on a by-project basis.
In FY99, ECIP funds were allocated to those projects with the highest
savings to investment ratio (SIR) and the best payback periods,
regardless of component. In FY 2001, the Department revised this
process to allocate funds based on the componentsCercentage of
total DOD installations BTU consumption. Within the allocated
amount, the Component prioritizes their projects based on a
combination of SIR and the priorities emphasized by the Energy
Policy Act of 2005, Executive Order (EO) 13423, and the Energy
Independence and Security Act of 2007. The Department emphasizes
the use of ECIP in reducing energy consumption and greenhouse
gas emissions, and increasing the use of renewable energy.
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Other Important Statutes

40 USC 591 Purchase of Electricity requires the Government
to comply with state laws governing the provision of electric
service. Congress initially passed the legislation restricting
the DOD’s ability to find alternative sources of power to
protect utilities from “stranded investment” should a large
customer like the DOD choose an alternate provider
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Bundling Projects

Consolidate electrical loads to increase buying power
DOD sites made available

Multiple sites

Multiple awards

Multiple contracts

Joint projects where feasible
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Issues To Consider

Regulated or Deregulated Environment (e.g. service provider
competition)
Maximizing economies of scale

— Consolidate DOD requirements where possible
Choice of Technologies

— Lower cost renewables first

— Dispatchable (24/7) power preferred

— Backing up the intermittent renewable generation
Incentives

— Federal Production Tax Credit

— State Tax Credits

— Accelerated Depreciation

— Renewable Energy Credits
Procurement Authorities

— Power Purchase Agreements, Enhanced Use Lease, Public Private
Venture, UESC, ESPC

Environmental Requirements
Understanding all stakeholder perspectives
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What Makes Sense as a Strategy?

Favor on-site projects and near-site purchases over RECs for
energy security and price certainty reasons.

Establish clear baselines and metrics (Where are we now,
what counts and how, etc.)

Build from small, familiar, reliable technologies/projects to
larger, innovative ones.

Don’t exclude anything/“count” everything/track everything.
(Need for better records?)

Start now.

Look “everywhere” (Small projects will be as important as
large ones at bases with great potential).
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Kendall Kam
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