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PREFACE

Rhode Island Energy Plan 2002 is an outgrowth of the work of the former
Energy Coordinating Council (ECC), an interdisciplinary group of experts from
government, academia, public interest groups and the private sector charged
with advising the Governor on energy policy. Beginning in 1995, the ECC
subcommittee responsible for writing this plan drew upon the experience of other
states as well as Rhode Island’s, and deliberated the plan's goals and
recommendations at length. Their work produced the first Rhode Island Energy
Plan, which was published in March of 1997 as an element to the State Guide
Plan. This is the first update to that plan.

The committee that worked on this revision consisted of Bruce Vild and
Joyce Karger from the Statewide Planning Program, and Janice McClanaghan,
Tim Howe, and Julie Capobianco from the Rhode Island State Energy Office
(SEO).

As was the case in the first Energy Plan, the committee tapped into the
expertise and knowledge of many other individuals in the energy field. Although
it would be impossible to name each and every person who contributed in part to
this update, the committee would like to thank the following individuals for their
contributions:

Jim Lanni, from the R.l. Public Utilities Commission (PUC), was
instrumental in providing much valuable information from sections dealing with
natural gas and electricity in the Rhode Island Emergency Plan, which was
developed independently of the Energy Plan.

Doug Hartley, also from the PUC, was also a valuable resource, providing
information and answering questions relating to utilities in the state. Thanks are
also due Dr. Vin Rose of the University of Rhode Island and Roger Buck of The
Energy Council (TEC)-Rhode Island for their contributions on cogeneration and
fuel cells. Dr. Rose and Mr. Buck also served on the ECC subcommittee
charged with developing the 1997 Energy Plan.

Ms. Karger and Mr. Vild edited the manuscript developed by the
committee and prepared it for publication. Mansuet J. Giusti Ill, Chief
Cartographer at Statewide Planning, lent his expertise in graphics on figures,
tables, and the cover illustration.

An energy facility siting methodology was presented in the Division of
Planning Technical Paper No. 144, Energy Facility Siting using ArcView. This
should be considered a companion piece to the Energy Plan. (“ArcView” is a
trademark of Environmental Systems Research Institute, Inc., of Redlands, Calif.)



It is intended that the Energy Plan be updated as appropriate to reflect
changing conditions or policies.

The plan was written and prepared for publication under Task 2101 as
described in the Statewide Planning Program’s work program for fiscal years
2001 and 2002. It was supported by state funds and by grants from the
Economic Development Administration of the U.S. Department of Commerce,
under Section 203 of the Public Works and Economic Development Act, as
amended.

This paper incorporates a system referring to sources that should relieve
some if the congestion common to footnotes in this type of document. Each
citation is given within double parentheses using a reference number keyed to
the Bibliography. The Bibliography is arranged with each source assigned a
reference number. Thus, in the text of this plan, Timothy Barmann’s Providence
Sunday Journal article on the new Johnston power plant is cited as “((9)),”
corresponding to its reference number; the State Guide Plan element Energy
Facility Siting is cited as “((14)),” etc.

Rhode Island Energy Plan 2002 was adopted by the State Planning
Council as Element 781 of the State Guide Plan on August 8, 2002. It
supersedes all previous versions of Element 781.



INTRODUCTION

Rhode Island Energy Plan 2002 has been adopted to help Rhode Island
determine how best to meet its future energy production and consumption needs.
The plan provides information and a framework for discussion by identifying
Rhode Island’s key energy issues and setting forth policies and actions to deal
with them. The objective is a reliable, low-cost and environmentally benign
supply of energy, to support economic growth and safeguard consumers from
supply disruptions.

By passing the Energy Policy Act of 1992, congress voted to grant the
states the power to create competitive markets for electricity generation, resulting
in the electric industry changing from regulated, local monopolies providing all
electric services, into a network of competitive companies providing electricity.
The utilities are providing transmission and distribution of services. By increasing
competition among suppliers, electricity deregulation was expected to lower
energy prices and allow more efficient operation

Beginning in 1996, Rhode Island and Arizona, Arkansas, California,
Connecticut, Delaware, lllinois, Maine, Maryland, Massachusetts, Michigan,
Montana, Nevada, New Hampshire, New Jersey, New Mexico, New York, Ohio,
Oklahoma, Oregon, Pennsylvania, Texas, Virginia, and West Virginia opened
their electric industries to retail competition. These states are finding that
deregulation is not always lead to lower prices. For example, in the summer of
2001 Rhode Island prices for electricity were higher than in the rest of the nation,
but autumn prices decreased, responding to the prevailing market conditions. In
California, the demand for power exceeded supply and power disruptions were
common, causing energy officials nationwide to wonder whether the changing
structure of the industry would affect reliability in other states. Conversely, other
states were experiencing too much supply and lower rates. This demonstrated
how the market works, according to supply and demand and has led to choices
in the marketplace supporting energy efficiency in a variety of products, from
appliances to automobiles.

Despite changes in the industry, the focus of the Rhode Island Energy
Plan remains sharply on the security of our energy supply over the long term, in
which both the private and the public sectors can play a role that has a significant
impact whatever the regulatory environment. The Plan concentrates on policies
that support the universally accepted concepts of energy conservation, efficient
use, and consumer access.

Such awareness is not limited to our state or region. Higher levels of

insulation in homes and more fuel-efficient cars, trucks and industrial
technologies have allowed the United States to hold energy use to levels seen in
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the early 1970s, while the nation’s economy has expanded 40 percent. In a way,
consumer awareness has itself become an important energy resource.

If patterns of energy use can be modified and our energy future influenced
for the better by market factors, why, then, do we need an Energy Plan?

While the market will promote energy efficiency and conservation when
prices are high, it may also promote decisions when prices are low that later
seem more foolish than economical. Depressed petroleum prices, for example,
have led to increased oil imports rather than the re-working of domestic fields,
development of synthetic fuels, or the exploration of frontier areas, all of which
are currently more expensive alternatives. Reliance on oil imports, however,
contributes to the U.S. trade imbalance, may cost thousands of jobs in the
petroleum industry, and may have dire economic consequences if the flow of
imports is disrupted because of war, political unrest or international tensions.
The depressed market may suddenly turn volatile, speculative and disastrous for
regions of the country that do not produce their own oil.

Similarly, when the price of conventional fuels is low, the market will drive
investment toward technologies using those fuels rather than to the development
of renewable energy. Price alone would also encourage less environmentally
friendly alternatives, such as high sulfur coal over natural gas, whenever the cost
of supplying the coal is less.

Delays in the development of renewable energy may impact negatively on
a society’s objective to have a reliable energy “mix” and to be more sensitive to
the environment in its energy use. Failure to exploit opportunities for indigenous
and renewable sources of energy on a modest scale can lead to very costly
alternatives that could have been avoided — such as, for example, the
construction of a new power plant, or continued dependence on fossil fuels with
links to acid rain and ozone.

Consequently, some of the costs to society of decisions based solely on
the energy market at a given point in time may be hidden, but they are there
nonetheless. Outdoor air pollution effects to human and environmental health
are not easily captured in purchasing decisions. Energy planning performs the
vital role of making the consumer aware of such “externalities.” The need for
awareness extends to state government, both as an energy consumer in its own
right and as a defender of the interests of other consumers.

We must remember that the energy policies we develop for Rhode Island
can have either negative or positive impacts far beyond our little state. For
example, they can lead to energy consumption patterns and trends that are
directly linked to climate change and poor air quality. Or, they can make the
connection between reducing energy use, or promoting alternative energy uses,
and the reduction of greenhouse gases and other air pollutants. This in turn may
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forestall global warming, sea level rise, and the attendant harm to coastal
resources and ecosystems worldwide.

Energy policies should therefore be designed to enhance economic
growth, sustain environmental quality and protect public health as well as ensure
reliability of supply for this and future generations. This Energy Plan is intended
to be a suitable guide.

Rhode Island Energy Plan 2002 replaces Report No. 90, the Rhode Island

Energy Plan (1997). The planning horizon in the new Energy Plan extends to the
year 2020.
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Part 781-01:
RHODE ISLAND STATE ENERGY PLAN GOALS

Specific goals and objectives are necessary to plan and implement energy
policies and guiding principles. These goals are not necessarily presented in order
of importance or priority.

Goal 1: Energy Efficiency and Conservation

Recognition that energy is a resource too valuable to waste and should be
produced and used efficiently to extend the resource, protect public health, and
sustain the environment.

The advocacy of energy efficient technologies and energy conservation will
promote other goals and objectives under topics as diverse as maintaining
economic competitiveness and protecting the environment. Helping to “save what
we already have,” energy efficiency and conservation will also serve the cause of
energy security and provide a bridge to a future where renewable resources play a
larger role.

Goal 2: Economic Competitiveness

A strengthened competitive posture for Rhode Island commerce and
industry through access to adequate, affordable and reliable supplies of energy in
all sectors of use, including transportation.

Affordable and reliable energy is essential to maintain the competitiveness
of Rhode Island’s business and industry in national and global markets, for sound
and sustained economic growth and development.

Goal 3: Environmental Quality and Public Health

Setting and achieving objectives that preserve or enhance environmental
quality while ensuring adequate energy supplies.

Enhancement and conservation of our natural resources, and reasonable
and responsible mitigation of the impact of energy development and use on Rhode
Island's land, water and air, must be recognized as basic responsibilities. This
includes reducing greenhouse gas emissions and their contribution to climate
change by promoting energy efficiency, energy conservation, and alternative
energy use. Energy derived from fossil fuels is the major anthropogenic
contributor to greenhouse gas emissions.
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Goal 4: Energy Security

The attainment of a fuel mix that is reasonably reliable and that satisfies
economic need.

Rhode Island’s indigenous energy resources are very limited and we are
dependent on outside supplies. This is particularly true for petroleum products,
which are subject to the supply disruptions and price shocks that accompany twists
and turns in world politics. Petroleum products account for over 50 percent of the
state’s total primary energy consumption, compared to a figure nationally of 40
percent. We need to provide more of a mix of fuels to power our economy, with a
state policy that reflects the supply, deliverability, price and environmental risks of
each energy supply system.

Goal 5: Transportation

Energy-efficient and environmentally-friendly options for the movement of
people and goods.

State energy policy must strive to diversify modes of transportation as well
as fuel mix to reduce air and water pollution. This means increasing the use of
alternative fuels, promoting public transit and fuel-less modes of transportation
(e.g., walking and bicycling), and encouraging bulk freight handling systems (barge
and rail).

Goal 6: Energy Efficiency and Accessibility for Low-Income Households

More energy-efficient homes in low-income communities.

Rhode Island is a recognized leader in energy conservation. Lower-income
families have benefited from weatherization programs and energy audits. The
state should strive to make homes in low-to-moderate-income neighborhoods more
energy efficient by providing access to conservation technology through a
partnership of government, energy providers, and consumers.

Goal 7: Energy Education
Energy education available at all levels, beginning in grade school.
The world of energy is no longer a field only for specialists, but a

participatory world in which all citizens have to make informed choices about how
energy is supplied and how they choose to use it.

1.2



Goal 8: Renewable Resources

The development of permanently sustainable energy resources that are
environmentally benign and economically feasible.

To ensure that future generations are not left a legacy of vanished or
depleted resources, Rhode Island must promote and develop permanently
sustainable energy resources within the state and the Northeast region, while
encouraging efficient use of fossil fuels and conservation.
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Part 781-02:
RHODE ISLAND’S ENERGY USE

Rhode Island is the second-lowest energy-consuming state in New England
and has one of the lowest per capita energy consumption rates in the United
States.

The most significant aspect of Rhode Island’s mix of energy sources is, like
all of New England, our great dependence on oil. Petroleum clearly is the
dominant fuel in the residential and transportation sectors. It accounts for
approximately 40 percent of the heating needs in Rhode Island homes, and more
than 99 percent of the fuel used for transportation.

In the industrial sector, electricity is the primary energy source, but there is
a growing dependence on natural gas. Because present pipeline capacity is
limited, many gas customers have back-up fuels in case of supply interruptions or
to take advantage of lower prices. Oil or propane provides the desired dual-fuel
capability.

Reliable and economical electricity and natural gas is thus crucial for our
industrial and commercial sectors, while oil is crucial for residences and
transportation. The different energy sources are interdependent as well: oil for a
back-up fuel for natural gas, natural gas to power electric generating facilities, etc.
With the exception of electricity produced in-state (which may or may not be used
in-state, depending on distribution), all these forms of energy originate outside
Rhode Island.

New England’s electric supply depends on a regional basis on the New
England Power Pool (NEPOOL) and Independent Systems Operator New England
(ISO-NE). At present, the companies making up NEPOOL own or control over 99
percent of New England’s generating capacity. Currently, additional generating
capacity is under construction or being planned using gas turbines or, to a much
lesser extent, fuel cells, with No. 2 oil as back-up fuel.

As the additional capacity comes on line, it is clear that Rhode Island will
become more dependent on natural gas. This is true also for heating in both the
commercial and residential sectors.

Presently, only limited forms of renewable energy enter into the Rhode
Island energy mix. Minimal hydroelectric generation exists. The possibilities of
using wind, wood, solar, and coal have been studied and debated. More of these
energy resources have been developed to reduce the state’s dependence on oil.

Rhode Island has been in the forefront of developing least cost energy
programs and conservation and demand side management (DSM) programs with
the major electric utility in the state, Narragansett Electric Company.
Comprehensive energy conservation and energy efficiency programs have been
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initiated in state buildings. Rhode Island is in compliance with the requirements
outlined in the federal Energy Policy Act, explained later in this plan. Legislation in
2002 extended the funding of the demand side management and renewable
energy program. The State Energy Office will oversee the renewable portion of
this program.

The newly established Regional Petroleum Reserve, located in Rhode
Island, Connecticut and New Jersey, may supplement the Northeast states’ access
to additional product. This additional reserve is intended to assist these states in
meeting their needs during either an oil supply shortage or price spike.

02-01 ELECTRICITY

In New England, the dispatching of electricity from generating plants has
been carried out on a regional basis through NEPOOL, and ISO-New England.

Planning has been done both regionally and by the individual utilities. The
New England Power Pool provides annual updates on long-range forecasts of
electricity requirements in the region. These reports have been instrumental in
establishing state policy on power plant construction and energy conservation.
They have also been used to predict when shifts in peak demand will occur and
how "load management" programs, such as using electricity at off-peak hours to
decrease the load on the system, should be tailored.

02-01-01 Power Delivery

The backbone of the New England bulk power transmission system is a
network of 230kV and 345kV transmission lines. The regional 345kV power grid is
interconnected to the rest of the country by two 345kV tie lines and an additional
230KV tie, all to New York. These are further augmented by four 115kv ties.

There are also connections to Canada. A 345kV tie from Maine to New
Brunswick connects the New England grid to the Maritime Power Pool. A 450kV-
DC tie to Hydro Quebec was completed in 1985. A line to increase this capacity to
2000MW was completed in 1990.

Three electric companies currently operate in Rhode Island:

1. The Narragansett Electric Company, owned and controlled by
National Grid USA. Narragansett Electric accounts for about 99 percent of the
electricity sales in Rhode Island.

2. The Block Island Power Company, generating all the power it sells on

Block Island (the Town of New Shoreham). The company’s nameplate capacity is
5.55MW.
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3. The Pascoag Utility District, owned by and serving the taxpayers of
the Pascoag Fire District, located in Burrillville. The utility also serves the village of
Harrisville. The power the company purchases is delivered to the district’s lines by
Narragansett Electric, and serves approximately 4,000 customers.

The largest electric generating facility in Rhode Island today is Ocean State
Power in Burrillville. Its two units have a capacity of 560MW. Other substantial
generators are the re-powered Manchester Street Station in Providence with a
nameplate capacity of 495MW, Tiverton Power Associates with 265MW capacity,
and Pawtucket Power with 62MW. All of these facilities feed into the regional grid.
In 2002, construction was completed on a power plant in Johnston with a 545MW

capacity. ((8)), ((9)), ((12))

Current demand in Rhode Island for electricity is approximately 1,650MW.
However, even power plants designed for “continuous” operation usually are in
service only 40-85 percent of the time, which makes the import and export of
electricity between states a routine practice. Hence, regional dispatchers (ISO-
NE) and power pools (NEPOOL) are very important in the delivery of power. It
also makes the participation of a variety of generators in the power market
increasingly important when demand is high.

The New England Power Pool has prepared for electrical energy shortages
resulting from different causes and of several magnitudes. The Independent
System Operator, ISO-New England, has the responsibility to coordinate service in
the individual states during emergencies. Several operating procedures for
emergency situations can be found at ISO-NE’s web site, http://www.ISO-
NE.com.

ISO-NE will use the NEPOOL Operating Procedures below to provide
energy to any part of the system in the six-state region experiencing shortages:

NEPOOL OP No. 4: Action During a Capacity Deficiency

NEPOOL OP No. 7: Action in an Emergency

NEPOOL OP No. 10: Analysis and Reporting of Power System
Emergencies

As an example, Procedure No. 4 will be used by ISO-NE when an
emergency shortage of substantial duration is expected. Actions taken by ISO-NE
may require some lead time for the states to review. ISO-NE will notify the Rhode
Island Division of Public Utilities prior to implementing Procedure No. 4.

Procedure No. 4 lists 16 actions to be taken to cope with a prolonged
energy shortage. Action 9 includes the implementation of a Power Watch. Step
14 requests generation not contractually available to NEPOOL, as well as
requesting load curtailment by large commercial/industrial customers. Step 15
calls for radio and television appeals for voluntary load curtailment and the
implementation of a Power Warning. Energy consumption restrictions will be
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coordinated with the Chair of the Public Utilities Commission, and promoted
cooperatively with the electrical utilities.

02-01-02 Cogeneration

Cogeneration may be defined as the production of more than one form of
energy (mechanical, electrical, heating or cooling) that is used on site. The
generation of electricity in conjunction with the production of steam utilizes what
would ordinarily be exhausted as waste heat for purposes that in other situations
would require additional energy. This is being looked upon with increased interest
in Rhode Island for localized industrial applications. Today’s cogeneration systems
are quite adaptable to large and small commercial buildings and industrial facilities,
and offer each the option of meeting its own electricity and thermal demands at a
reduced cost and with increased efficiency. ((6))

A recent report stated that cogeneration facilities in Rhode Island have a
total generating capacity greater than 70MW. The largest is Pawtucket Power,
which sells the electricity it generates to New England Power, the wholesale
subsidiary of National Grid. (Pawtucket Power sells its steam to a manufacturer of
cooking oil.) The other cogenerators are small, independent units designed for
their own use. Rhode Island’s cogeneration units are listed in Table 781-02(1).

((10))

02-01-03 Conservation and Load Management Programs

Since the early 1990’s, electric utilities have implemented conservation and
load management programs to reduce energy usage and shift power consumption
to off-peak hours. Conservation and load management have saved Rhode Island
ratepayers money by postponing the need for new power plants.

02-01-04 Conservation in State Buildings
The Rhode Island Department of Administration (DOA) by law (Chapter 37-

8-17.1) has operated an energy conservation program in state buildings

Table 781-02(1):
INVENTORY OF COGENERATION FACILITIES IN RHODE ISLAND

Project name Location Fuel Capacity (MW)
Bradford Dyeing Bradford Ol 1.00
Brown University Providence Gas/oil 3.20
Landmark (Fogarty Hospital) North Smithfield/Woonsocket Gas 0.22

2.4



Newport Athletic Club Newport Gas 0.06

Newport Naval Base Newport Gas 2.00
Pawtucket Power Pawtucket Gas 68.00
Providence College Providence Gas/oil 1.25
Providence YMCA Providence Gas 0.22
Rhode Island Hospital Providence Gas/oil 4.16
Rhode Island College Providence Gas/oil 0.60
South County Hospital So Kingstown Gas 0.20
State of Rhode Island — IMH Cranston Gas/oil 4.00
Valley Gas Cumberland Gas 0.60

Source: State Energy Office, 2001

since 1989. The program has reduced electrical demand by 3.6MW and received
over $2.8 million in utility company incentives.

In 1991, the Energy Conservation Revolving Loan Fund was created with
monies provided by the U.S. Department of Energy (DOE). The Fund has become
an important vehicle for state agencies to conduct cost-effective conservation
activities, as utility company rebates are paying less of the share of the cost of
projects as part of their DSM programs.

The State Energy Office has recently increased available funding in the
Energy Conservation Revolving Loan Fund, and expanded the program to include
municipalities. The Loan Fund has replaced direct funding from the Department of
Energy for the Institutional Conservation Program (ICP), a 50/50 matching grant
program for schools that was eliminated. The Loan Fund thus creates a self-
perpetuating fund not only for state agencies, but for municipal buildings. The
Loan Fund also finances the incremental cost of alternatively fueled vehicles.

The DOA, along with the Energy Office, is involved in an Energy
Performance Contract at five DOA buildings, which is anticipated to save $131,000
annually. Energy conservation measures under the Contract include lighting
improvements, replacement of steam traps, control systems, and the installation of
energy efficient motors.

The Knight Campus of the Community College of Rhode Island (CCRI) in
Warwick tentatively awarded a $938,388 contract to install a geothermal system at
the campus. Narragansett Electric’s share under the Demand Side Management
Program was $422,500, leaving $516,388 from CCRI. In order to finance the
College’s portion, the State Energy Office is lending $400,000 from the Revolving
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Loan Fund. This project will save CCRI $40,000 annually in electricity costs.

((24))

The University of Rhode Island is planning to implement an energy
conservation project in the amount of $342,000 with a utility rebate of $90,000.
The University will borrow $250,000 from the Revolving Loan Fund to finance this
project. Implementation of this project will provide energy savings of $46,000
annually.

02-02 NATURAL GAS

Natural gas is not an energy resource indigenous to New England. It must
be brought into the region by interstate natural gas pipelines from Texas and
Louisiana, and by the Trans-Canada pipeline from Canada into New York and
Vermont.

The Algonguin and Tennessee gas companies deliver natural gas to Rhode
Island’s local distribution system. In Rhode Island, the main local natural gas
distributor is the Southern Union Company. Southern Union acquired the service
areas of the Providence (ProvGas) and Valley (Valley Resources) gas companies
in the last quarter of 2000. These companies now function as divisions of
Southern Union. Southern Union purchases its supplies directly from producers
and marketers, either under long-term contracts or on the spot market.

Unlike oil, natural gas comes predominantly from domestic sources.
Therefore, supply shortages will most likely result from extreme cold weather
causing an unusual surge in demand, from interruptions of deliveries through
interstate pipelines, from a production slowdown, or from mechanical failures,
rather than as a consequence of world politics. Mechanical failures are mostly
likely to happen during extreme cold weather, when demand coincidentally is
highest, and would probably involve liquified natural gas (LNG) vaporizers and
pumps. Interruptions in the delivery of LNG and/or propane to storage facilities
may also be a factor in cold weather.

In supply shortage situations, LNG and propane storage facilities may
provide some flexibility. Liquified natural gas is supplied by tanker truck from
Massachusetts to Algonquin Gas facilities.

The ProvGas service area has a system peak of 170,000MMBtu/day. It
can produce up to 134,000MMBtu/day (79% of peak) from its LNG reserves for a
period of 11 days before depleting supplies.

The Valley Gas area has a system peak of 35,000MMBtu/day. It can

vaporize up to 39,000MMBtu/day (78% of peak) from LNG and propane storage
for 4.5 days before depleting supplies.
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Natural gas pipeline systems in southern New England include Algonquin
Gas, Tennessee Gas, and Iroquois (see Figures 781-02(1) and 781-02(2)).
Twenty-five gas utility companies distribute the product in the six New England
states. ((6)), ((19)), ((27))

Local distributors purchase their supplies directly from producers and
marketers, either under long-term contracts or on the spot market. ((14)), ((19)),
((27)) Both Algonquin and Tennessee supply Southern Union.

02-03 PROPANE

Propane is a colorless, odorless, nontoxic gas. It is easily converted to a
liquid by pressure or cooling. It is normally stored and transferred as a liquid under
moderate pressure. The majority of propane is derived in the processing of natural
gas. It is also produced in the refining of crude oil into gasoline and other
petroleum products.

Butane is similar to propane. It is found with propane in natural gas and as
a byproduct of crude oil refining. Liquefied petroleum gas (LPG) is propane,
butane, or a combination of the two. Propane is the more predominantly used
LPG in the United States.

Propane use has increased dramatically in the last 10 years. Residential
and commercial customers use it for heating, cooking, and water heating. Tankers
into the Omega Terminal at Field’s Point, Providence, transport bulk supplies of
propane. Other delivery points include C-3 in New Hampshire (waterborne) and
Selkirk, New York (pipeline). There are approximately 162,000 accounts in Rhode
Island that use propane, totaling approximately 21,000,000 gallons.
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02-04 PETROLEUM

Petroleum products in Rhode Island are received via tanker and barge by the
ports of Providence, East Providence, and Tiverton and via tanker truck from
terminals in Massachusetts, Connecticut, New York and New Hampshire. Products
consist of gasoline, low and high sulfur distillate, diesel fuel, aviation fuel,
kerosene, No. 4 and No. 6 heavy oil, and LPG.

The bulk of petroleum products enter the Providence area by barge.
Tankers typically are lightered because shoaling problems in the Providence River
prevent travel upriver. The majority of storage tank farms are located in
Providence, East Providence, and Tiverton. Truck shipments are sometimes
received from Connecticut via Hartford and New Haven, and from Massachusetts
via New Bedford, Braintree and Quincy.

Gasoline is advertised and sold by brand name, which places it in a unique
position relative to any other form of energy. Much of the operation governing
production, refining, and retail sales is vertically integrated; that is, a single
company such as Exxon or Sunoco produces the crude oil, refines it, and then
sells it to individual consumers through their filling stations. There are also a
number of retail chains that purchase their gasoline from a major supplier but
market it under a house name. In Rhode Island, 18 suppliers serve about three
dozen different distributors as well as hundreds of retail gasoline stations. ((14))

Sales of No. 2 fuel oil to homes and businesses, on the other hand, depend
on competition only among local heating oil dealers. Price and service in the local
market are more important factors than brand name.

According to the Oil Heat Institute, there are 238 licensed oil dealers in
Rhode Island serving the homes and businesses that heat with oil. The dealers
are supplied by jobbers who transport the oil from marine terminals in the Port of
Providence and smaller ports. Large commercial and industrial consumers with
considerable on-site storage capacity purchase No. 2 oil directly from the supplier.

((2)

Number 6 oil is a more specialized fuel, used in large boilers for power
generation, space heating of large buildings, or process steam production. Users
of No. 6 oil usually have abundant on-site storage. ((14))

There is only one petroleum pipeline located within Rhode Island. However,
there are no delivery locations in the State of Rhode Island served by this pipeline.
Instead it distributes petroleum products shipped into the Port of Providence by
ship or barge to Springfield, Mass., and Hartford, Conn. In Rhode Island, the
pipeline passes through East Providence, Cumberland, Lincoln and North
Smithfield. The pipeline is owned and operated by the Mobil Pipe Line Company
and originates at the Mobil Oil Corporation terminal in East Providence. ((14))
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02-05 COAL

Anthracite coal is used to heat a very small proportion of Rhode Island
residences, the number being around 2000. The coal arrives by trailer trucks from
eastern Pennsylvania. There are only two dealers selling coal to residential
customers in the state.

Coal-fired power plants, such as Brayton Point in Somerset, Mass., use
bituminous coal, which is called “blacksmith coal.” It comes from Kentucky,
Virginia, Pennsylvania, and West Virginia. ((14))

02-06 RENEWABLE RESOURCES

Renewable resources — wind, solar, photovoltaics, biomass (wood or solid
waste), and hydropower facilities — are appealing due to their inherently
inexhaustible supply, their relatively benign impact on the environment, their
potential to foster energy independence, and other factors. Renewables have
played a modest role in Rhode Island’s energy mix.

02-06-01 Solar, Wind, and Wood

Driven by projections of high future energy prices, as well as financial
incentives from government, vigorous solar, wind energy, wood stove, and
photovoltaic industries developed in the United States in the late 1970s and early
1980s. When oil prices fell, and then stabilized, the market's impetus for the
development of renewables was removed, and commercial activity dwindled.
Government subsidies also dwindled. On June 30, 1995, Rhode Island’s sales tax
rebate on sales of renewable energy systems expired, thereby removing the
financial incentive to purchase such systems.

However, in regions where a number of favorable factors combined — such
as easy access to the resource, solar strength, competing power price, and
institutional support — significant development of renewables occurred, and
continues today. Wind farms in California, Texas and Vermont are good examples
of this. ((27)) Another is the strong move in the Northeast toward wood stoves and
fireplace inserts, which have made wood something of a home heating staple. The
benefits of “passive” solar heating are also enjoyed thanks to modern, energy-
conscious home designs that bring both the sun’s light and warmth into living
spaces.

Although Rhode Island does not receive the extent of solar radiation
experienced in southerly climes, “active” solar collection systems have also gained
a foothold in the state. As of 1990, there were an estimated 9,000 active collection
systems operating in Rhode Island. These include roughly 8,600 domestic hot
water systems, 300 swimming pool heating systems, and 100 active space heating
systems.
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Additions of solar collectors vary from year to year. According to a yearly
survey conducted by the U.S. Department of Energy, about 12,000 square feet of
solar thermal collectors were shipped to Rhode Island in 1991, and 4,900 square
feet in 1992.

Wind energy is theoretically a resource with some potential in Rhode Island.
For a time, Block Island had a utility-scale wind turbine, designed for research but
not competitive in price with conventional utility power. There remains a handful of
small wind machines on Block Island and in other coastal areas in Rhode Island,
though the wind resources even along our coast are rather limited.

The combination of burning wood as the primary home heating source,
while maintaining electric baseboards or portable electric heaters for back up, is
not uncommon. A wood-energy electric generating facility was proposed in Rhode
Island in the late 1980s, but no action was taken on that proposal. ((15)), ((22)),

((27))

At present, a 12MW facility, which uses methane (landfill gas), is active at
Rhode Island’s Central Landfill in Johnston. ((27)) Along with wood, solid waste is
considered a biomass fuel.

In 2000, the Rhode Island General Assembly passed S.2280, the
Renewable Energy Sales Tax Credit (Chapter 56) and the Residential Renewable
Energy System Tax Credit (Chapter 57), re-establishing incentives for renewables.
The law provides for a tax credit and sales tax refund to purchasers of solar, wind,
and photovoltaic (PV) energy systems.

02-06-02 Hydropower

A hydroelectric plant uses the force of falling water to generate electricity. A
typical hydro plant consists of three parts: a pond (impoundment area) where
water can be stored; a dam with gates that can be opened or closed to control
water flow; and an electric plant where released water is used to spin a turbine that
is connected to a generator to produce electricity. ((10))

Today there are about 80,000 dams in the United States, but only 3 percent
are used for hydropower. Most were built for flood control, irrigation, or
recreational opportunities. ((10)) That is not the case in Rhode Island, where
most dams were built to generate power.

Probably only 1 to 3 percent of Rhode Island’s total demand for electricity
could be met with native hydropower. The Idaho National Engineering Laboratory
(INEL) in 1995 identified 30 sites in the state with a total hydropower potential of
13.5MW, 27 of which had the required impoundment or diversion structure but no
power generation capability at present. (The remaining three sites had neither
power capability nor the required infrastructure.) The potential capacities for
individual sites ranged from 24kW to 1.35MW, with most having between 100kW
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and 1MW and few or no environmental concerns that would make development
unacceptable. ((11))

In 1999, Rhode Island’s hydropower generating capability was rated at
4MW in total. This accounted for 6,050MWh of power generation — as opposed to
3,851,282MWh from gas-fired and 2,439,872MWh from oil-fired power plants.

((34))

That should not trivialize the contribution these smaller facilities are making.
In certain localized applications, native hydroelectricity is supplying the power, just
as it did during the early days of the Industrial Revolution. The INEL study
suggests more capacity can be developed.

There are, in addition, significant regional contributions from hydropower outside
the state. Rhode Island’s electricity comes from the ISO-NE regional grid — to
which many large hydro facilities sell power, including Hydro Quebec.
Hydroelectricity plays a larger role than the number and potential of facilities within
the state suggest.

02-06-03 Geothermal

The earth absorbs 47 percent of the sun’s energy, more than 500 times
more energy than mankind needs every year. [The absorption and release of
heat from the sun by the earth is the physical principle that geothermal or
geoexchange systems use to provide heating in the winter and cooling in the
summer. ((1)), ((24))

A geoexchange heat pump system typically uses a liquid medium -
groundwater or an antifreeze solution — to effect heat transfer for heating, cooling,
or providing hot water. Energy consumption is 25 to 50 percent less with
geoexchange systems than traditional oil, natural gas and electric heat pumps.
Because geoexchange systems burn no fossil fuels they do not produce
greenhouse gases, thus eliminating a source of carbon monoxide inside the
homes and commercial buildings where they are used.

The U.S. Environmental Protection Agency (EPA) found that, even on a
source-fuel basis, geoexchange is on average 48 percent more efficient than gas
furnaces and over 75 percent more efficient than oil. In fact, today’s best
geoexchange systems outperform the best gas technology by an average of 36
percent in heating mode and 43 percent in cooling mode. The efficiency gain is
explained by geoexchange systems providing either heating or cooling by moving
heat rather than by converting chemical energy.

In 1997 the United States Department of Energy awarded a special project
grant to promote and or accelerate the increased use of geothermal heat pumps in
the New England area. As a result, the Community College of Rhode Island used
a portion of these funds to engineer a feasibility study at its Knight Campus. As
mentioned in Section 02-01-04, CCRI later awarded a contract to install a
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geothermal system on campus that is expected to save tens of thousands of
dollars each year in electricity costs. ((24))

02-07 CONSUMPTION PATTERNS
02-07-01 Overall Consumption

Between 1992 and 1999 the overall use of energy increased in Rhode
Island by 4 percent. Fossil fuels (e.g., petroleum, natural gas and coal) accounted
for about 94 percent of the state’s energy consumption (Table 781-02(2), Figure
781-02(3)).

Gasoline, home heating oil, LPG and other petroleum products have
historically provided Rhode Island with about three-quarters of its primary energy
consumption. Oil is significant in end-uses in every consuming sector, but it is
absolutely dominant in transportation. ((21)) Only very modest inroads have been
made in the use of compressed natural gas (CNG) in fleets and public transit, and
hybrid gasoline/electric vehicles are still little more than a novelty among individual
consumers.

Residential consumption estimates indicate the majority of homes in Rhode
Island heat with oil. Households preferring gas in areas where service is not
available by pipeline use liquefied petroleum gas (LPG) for heating and cooking.
((14)) On a per-barrel basis, residential use of LPG is about 9 percent that of fuel
oil. ((21))

Oil and natural gas are also used as a fuel for power plants — generating

another form of energy, electricity. Oil is found as a back-up fuel for some natural
gas-fired plants, such as Ocean State Power in Burrillville.
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Table 781-02(2):
RHODE ISLAND ENERGY CONSUMPTION BY SOURCE,

1992-1999
Coal Natural gas Petroleum Hydro Biomass* Total
By Btu value: (trillion Btu)
1992 0.1 79.2 100.5 6.7 4.6 191.1
1993 0.1 77.8 98.2 8.8 4.9 189.8
1994 0.1 73.3 101.5 8.8 4.7 188.4
1995 0.1 72.0 98.3 9.2 5.1 184.7
1996 0.1 87.7 97.1 9.7 53 199.9
1997 0.1 84.9 103.4 11.1 3.8 203.3
1998 0.1 88.3 97.3 9.6 3.7 201.0
1999 <0.05 86.1 98.9 10.0 4.1 199.0

*Biomass = primarily wood, waste
Source: Energy Information Administration, 2001

The Ocean State Power facility has a 20-year contract to purchase
100MMCF per day of natural gas from Alberta for its two generating units. Ocean
State Power, along with Tiverton Power and Manchester Street Station, came on
line during the 1990s and are factors in the dramatic increase in the use of natural
gas in recent years. This trend in the consumption of natural gas is seen
throughout the country. Rhode Island’s 1999 energy consumption figures by
source, expressed as percentages of total Btu value, show the share of natural gas
increasing from its 1992 level by 5 percent (Figure 781-02(2)).

A report by the Rhode Island Attorney General's Office states that the
increase in natural gas consumption is also attributable to the electricity market’s
promoting fuel switching where possible from oil to natural gas.

Because it burns more cleanly than oil or coal, natural gas has now become
not only the fuel of preference for new electric generating facilities, but also
essentially the only “acceptable” (i.e., most easily permitted) fuel for such plants.
As a result, nearly all new generation planned or under construction is natural gas-
fired. Although natural gas has been used for number of years as a fuel for
peaking generators based on the combustion turbine, its role was limited.
However, natural gas is now being used with increasing frequency to meet power
generation requirements throughout the year.

The traditional lines between “baseload” and “peaker” plants have blurred
because of electric industry deregulation. New plants are now seen as “market”
plants, theoretically on-line constantly rather than switching on or off to meet
cycles in demand. The result is a dramatic increase in the growth rate for natural
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Figure 781-02(2):
RHODE ISLAND ENERGY CONSUMPTION BY SOURCE
1992 vs. 1999

As percentage of total BTU in 1992 and 1999, rounded to nearest whole number
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gas as a fuel for electric power generation purposes, a growth now projected to
continue at least through 2010. ((4))

Independent System Operator New England, which manages the regional
power grid, has expressed the concern that demand for natural gas for electric
generation is liable to outstrip supply by winter, 2003. The problem is exacerbated
by limits in the capacity of existing pipelines to deliver natural gas to the region.
The situation is not helped by the fact that the newest Rhode Island power plants,
Tiverton Power and RISE in Johnston, use gas without a backup fuel, i.e., oil.
((29)) While power plants may be affected, gas utilities, such as Providence Gas
and Valley Gas, should not have a problem supplying for their heating customers,
according to a spokesman for the New England Gas Association. The utilities
have taken the position that they will not yield “any capacity on the pipelines” to
electric generators. ((29:A4))

As Table 781-02(2) indicates, the consumption of sources of energy other
than natural gas or oil either remained constant (coal), or increased and declined
in varying degrees (hydropower, biomass) between 1992 and 1999. ((21)) Most
of the overall increase in “other sources” shown in Figure 781-02(3) is attributable
to a growth in hydropower imports from Canada rather than in small, local hydro
facilities. While the contribution of coal in industrial applications or electric
generating plants did not grow and biomass was eclipsed by hydro, some homes
still rely on coal or wood stoves for space heating. ((14))

02-07-02 Consumption by Sector and Source

Energy use is divided into four sectors — residential, commercial, industrial
and transportation. Between 1992 and 1999 there has been an overall increase in
energy consumption, with the commercial sector showing the largest gain overall,
17 percent (Table 781-02(3)). However, the increases observed in the
commercial sector peaked in 1996, and consumption began falling in 1997 and
1998, rising again in 1999. Several financial services firms relocated to Rhode
Island during 1999, which may account for the slight increase.

Industrial use accounted for 33 percent of Rhode Island’s energy
consumption in 1999, the most recent year for which such data are available;
transportation, for 31 percent; residential, 22 percent; and commercial, 14 percent
(Figure 781-02(4)). In 1992, 1993, 1994 and 1999, the industrial sector registered
the highest consumption, but the transportation sector led in 1990, 1991, 1995,
1996, 1997 and 1998 (Table 781-02(3)). The increase in the transportation sector
during this period reflects an increase in the use of sport utility vehicles (SUVs),
which consume up to 50 percent more gasoline than more conventional, fuel-
efficient cars. ((17))
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Table 781-02(3):
RHODE ISLAND NET ENERGY CONSUMPTION BY SECTOR

1992-1999
Coal Natural gas Petroleum Electricity Biomass Total
(trillion Btu)
Residential
1992 0.1 20.4 20.2 8.1 3.4 52.2
1993 <0.05 20.3 20.5 8.2 3.5 52.5
1994 <0.05 17.9 21.8 8.4 34 51.5
1995 <0.05 17.8 20.7 8.4 3.8 50.7
1996 <0.05 20.2 22.0 8.5 3.8 54.5
1997 <0.05 18.6 23.0 8.5 24 52.5
1998 <0.05 16.9 21.0 8.6 2.1 48.6
1999 <0.05 17.0 19.7 9.1 2.3 48.1
Commercial
1992 <0.05 9.2 7.2 9.1 NA 25.5
1993 <0.05 9.5 8.0 9.3 0.3 271
1994 <0.05 12.4 9.0 9.3 0.3 31.0
1995 <0.05 12.4 7.8 9.5 0.3 30.0
1996 <0.05 13.2 9.3 9.5 0.3 32.3
1997 <0.05 12.6 8.9 9.6 0.3 314
1998 <0.05 11.8 6.9 9.9 0.3 28.9
1999 <0.05 12.1 6.2 11.3 0.3 29.9
Industrial
1992 0.0 48.8 15.6 4.6 1.0 70.3
1993 0.0 47.4 12.1 4.8 1.1 65.4
1994 0.0 421 14.3 4.7 1.0 62.1
1995 0.0 36.0 11.7 4.7 1.0 53.4
1996 0.0 27.7 7.2 4.6 1.2 40.7
1997 0.0 25.0 6.8 4.7 1.1 37.6
1998 0.0 43.3 6.4 4.9 1.3 55.9
1999 0.0 56.8 7.0 4.0 1.5 69.3
Transportation
1992 0.0 0.4 56.4 0.0 0.0 56.8
1993 0.0 0.2 57.2 0.0 0.0 57.4
1994 0.0 0.4 55.9 0.0 0.0 56.3
1995 0.0 0.6 57.6 0.0 0.0 58.2
1996 0.0 0.7 58.1 0.0 0.0 58.8
1997 0.0 0.9 64.5 0.0 0.0 65.4
1998 0.0 0.4 62.8 0.0 0.0 63.2
1999 0.0 0.3 65.6 0.0 0.0 65.9

Biomass = wood and waste; NA = data not available
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Figure 781-02(3):
RHODE ISLAND ENERGY CONSUMPTION BY SECTOR, 1999

As a percentage of total BTU, rounded to nearest whole number

Residential
22% Transportatior

31%

Industrial Commercial
33% 14%

m Transportation
m Commercial
m Industrial

o Residential

Source: Energy Information Administration, 20

2.18



A strong preference for natural gas is indicated in the industrial sector as
shown in Figure 781-02(5) — where it takes nearly four-fifths of the “pie,” being
used for heating, cooling, and industrial processes. In contrast, the transportation
sector as a whole uses very little natural gas (CNG), and over 99 percent of its
energy comes from petroleum. Motor gasoline alone constitutes more than half
the energy demand in transportation. ((20))

In terms of total Btu value of energy consumption, petroleum leads in Rhode
Island homes, followed by natural gas (41 percent vs. 35 percent). Electricity
accounts for 19 percent. These figures are not based solely on energy consumed
for heat, but for cooking and drying laundry as well. Electricity use is increasing
with the growing demand for air conditioning, consumer appliances,
telecommunications and industrial equipment. Wood use by Btu value is about 5
percent total consumption, while coal use is negligible. The data suggest that the
popularity of wood or coal as a fuel fluctuates with the price of home heating oil,
which in the late 1990s was relatively cheap.

In the commercial sector, natural gas use takes 40 percent of the “pie,”
while electricity and petroleum take 38 percent and 21 percent, respectively
(Figure 781-02(5)). ((21))

02-07-03 Alternative Motor Fuels and Fuel Cells

Passed in 1992, the Energy Policy Act (EPACT) established a firm energy
policy to reduce America’s dependence on foreign oil. EPACT was also intended
to reduce noxious emissions from oil consumption. The act set a national goal of
replacing 10 percent of the petroleum used in light duty vehicles with non-
petroleum alternative fuels by 2000 and 30 percent by 2010. EPACT required
federal fleets to purchase Alternative Fuel Vehicles (AFVs) beginning in fiscal year
1993. In March 1996, the DOE issued final rulings making mandatory the
purchase of light duty AFVs by state fleets and fuel providers.

New light duty AFV vehicle purchases for federal and state governments
have reached 75 percent of total purchases whereas utility providers are at 90
percent. These mandates have increased the number of CNG AFVs in Rhode
Island. With these purchases comes the problem of adequate infrastructure to fuel
these fleets and money is being provided by the Federal Department of
Transportation’s special program called Congestion Mitigation and Air Quality
(CMAQ). The State of Rhode lIsland has used CMAQ funds for both the
incremental costs of vehicles and the infrastructure to support them.

In 1997 a public-private partnership was formed within the State of Rhode
Island called the Ocean State Clean Cities Coalition, which is a voluntary, locally
based initiative to expand the awareness and use of alternative gas and diesel
fuels. The Coalition’s goals include improving air quality, encouraging economic
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Figure 781-02(4):
SECTOR ENERGY CONSUMPTION BY SOURCE, RHODE ISLAND, 1999
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growth and increasing energy independence. The Coalition is also working to
expand the publicly accessible refueling infrastructure through a universal card
system.

Nationally, the DOE is working on infrastructure development, cost
reduction, and vehicle range improvements to achieve consumer acceptance of
AFVs as well. The DOE’s Clean Cities Program seeks to establish a self-
sustaining AFV infrastructure by involving federal, state, and local governments,
fuel suppliers, vehicle manufacturers, consumers, fleet managers, utilities, and
environmental groups.

The National Gas Vehicle Coalition (NGVC) reported that total alternative
fuel use accounted for less than 4 percent of all highway gasoline use in 1998.
Although the use of alternative fuels has fallen short of the Energy Policy Act's
goal, a number of gains have been made. As mentioned above, the type and
number of alternative fuel vehicles (AFVs) being sold has grown. Automobile
manufacturers such as General Motors, Honda, Ford, and Daimler-Chrysler have
produced an array of low-emission vehicles using conventional technology, and
have begun selling or leasing hybrid, CNG, or all-electric models. These include
passenger cars, light duty trucks, school buses, and transit buses.

Mazda, Ford, and other manufacturers have also begun testing autos
powered by fuel cells. Fuel cells are two electrodes sandwiched around an
electrolyte which harness the chemical energy of hydrogen and oxygen to
generate electricity without combustion or pollution. Vehicles with fuel cells are
claimed to be quieter, cleaner, and more energy efficient than those with gasoline
engines, yet have equivalent range and performance. Benefits include cleaner air,
creation of new markets for equipment suppliers, and reduction in our dependence
on petroleum imports. The DOE projects that if 10 percent of automobiles
nationwide were powered by fuel cells, oil imports would be cut by 800,000 barrels
a day, and regulated air pollutants would be cut by 1,000,000 tons a year. Sixty
million tons of the greenhouse gas carbon dioxide would be eliminated as well.

((25))

In September 1998, at the 16th National Natural Gas Vehicle (NGV)
Conference and Exposition, Rhode Island celebrated the implementation of its AFV
Incentive Act of 1997. The benéefits the legislation provides for AFVs include:

. A 50% tax credit for companies for the incremental cost of AFVs, and
a similar tax credit for the capital, labor, and equipment costs
associated with conversions

. A business tax credit on the cost of building or making improvements
to alternative refueling or recharging stations

. Exemption from the gasoline tax for any alternative fuels used by
companies operating fleets of 10 or more vehicles
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. Exemption from the state sales tax for the incremental cost of
purchasing a new AFV and the cost of conversions

. Deductions from the gross earnings tax for the total gross earnings
realized through the sale of alternative fuels used to power motor
vehicles

. Exemptions from the state sales and use tax on alternative fuel sold,
stored, or consumed the state

In January 1999, the Rhode Island State Energy Office began providing
interest-free loans for a 5-year period to state agencies and municipal
governments to cover the incremental costs of original equipment manufacturer
AFVs. On the private sector side, ProvGas provided rebates and incentives for
natural gas vehicle use on a case-by-case basis through its demand side
management program.

Fuel blending is complementing these efforts. The Biodiesel Fuel Use
Credit Interim Final Rule, issued by DOE in May, 2000, allows fleets required to
purchase AFVs under the Energy Policy Act to meet up to 50 percent of their
acquisition requirements through the use of biodiesel blends, such as B20, in
vehicles of 8,500 Ibs. gross vehicle weight or greater. B20 is a blend of 20%
biodiesel — which is made from soybean or other vegetable oils or animal fats —
and 80% diesel fuels. With the new option, a fleet can get credit for one AFV
purchase by using 450 gallons of 100% biodiesel. ((3))

To support the AFVs purchased under the EPACT mandate and otherwise,
the state is expanding its alternative fueling stations with facilities proposed or
existing in Providence, Cumberland, Middletown, North Kingstown, Cranston and
Warwick.

In June 1999, RIPTA added 15 CNG powered trolleys to its mass transit
system The trolleys, transporting passengers in downtown Providence and
Newport, will reduce airborne pollutants in the two cities.

The commercial success of these initiatives, and their impacts on overall
energy consumption, will depend on whether AFVs prove themselves a worthwhile
and cost-efficient alternative to their more conventional counterparts powered by
gasoline or diesel fuel. Compressed natural gas, for example, needs to develop a
track record regarding performance, fuel economy, safety, emissions control and
convenience before it wins consumer acceptance. Targeted rollbacks in motor fuel
taxes and accommodations in environmental regulations, such as the biodiesel
option, should have an impact on further development of these technologies as
well.
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Part 781-03:
RECOMMENDATIONS AND IMPLEMENTATION STRATEGIES

This part will review the goals of Part 781-01, formulate objectives in
support of those goals, and derive recommendations on how best to achieve them.
Issues are explored and findings are presented as “Background” under each
section.

03-01 ENERGY EFFICIENCY AND CONSERVATION

GOAL: Recognition that energy is a resource too valuable to waste and
should be produced and used efficiently to extend the resource, protect public
health, and sustain the environment.

03-01-01 Objectives

. To attain the goal of energy efficiency and conservation by pursuing it as a
means to other ends desired in this Energy Plan: economic
competitiveness, environmental quality, energy security, safe and
environmentally friendly transportation, energy efficiency and accessibility
for low-income households, and expanded use of renewable resources
(described in Sections 03-02 through 03-06, and Section 03-08).

. To promote consumer awareness of the value of energy conservation and
efficiency as part of a comprehensive energy education program (described
in Section 03-07).

03-01-02 Background

There is one theme woven throughout the Energy Plan, and that is the
pursuit of energy efficiency and conservation. Rhode Island is not blessed with an
abundance of cheap and inexhaustible energy resources. It is in our best interest
to conserve what we have by using it in the most efficient way possible.

Specific policies for accomplishing this are proposed in subsequent sections
of this plan. In every sphere in which the state and energy consumers participate,
from economic development to environmental protection to transportation to
assistance for low-income families to education, energy efficiency and
conservation are at the forefront of our recommendations. The state is making it
its business to be aware of the latest technologies and methods — and to promote
them wherever appropriate.
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03-02 ECONOMIC COMPETITIVENESS

GOAL: A strengthened competitive posture for Rhode Island commerce
and industry through access to adequate, affordable and reliable supplies of
energy in all sectors of use, including transportation.

03-02-01 Objectives

e To promote fair and equitable energy pricing among all groups of consumers
(end-use sectors).

e To mitigate high energy prices by making the best use possible of resources
and technologies that use energy most efficiently, such as cogeneration,
distributed and self-generation including microturbines and/or fuel cells, district
heating, and conservation and load management.

e To promote regional approaches to energy issues and equitable solutions state
by state, recognizing the common interest of the New England states, the multi-
state nature of utility holding companies, and the regional impact of regulatory
decisions affecting energy prices.

03-02-02 Background

A basic tenet of state policy is to enhance economic growth and
development by assuring a competitive climate for Rhode Island’s businesses.
Together, commercial and industrial customers used over half of all energy
consumed in Rhode Island in 1999. ((21))

In general, energy in New England tends to be more costly than in the rest
of the country, but data suggest that electric and gas rates tend to be even higher
in Rhode Island. ((19))

Our high energy costs are a result of many factors including, but not limited
to, Rhode Island’s distance from major sources of energy; our lack of, or lack of
access to, federally subsidized power projects similar to the TVA and Bonneville
Power; the strong influence that the Federal Energy Regulatory Commission
(FERC) has on our wholesale electric rates; and the high fixed costs of
constructing power plants in New England.

03-02-02-01 Natural Gas Pricing

The late 1970s and 1980s saw the deregulation of natural gas prices and
significant changes in the market. Formerly, pipelines purchased gas supplies
from producers and transported and resold the gas to local distribution companies
(LDCs), which in turn resold the gas to their end-use customers. Under this
system, with the pipelines serving both a transportation and a merchant function,
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the cost of transporting the gas through the pipeline was combined (“bundled”) with
the sales price. ((6)), ((19))

With deregulation, gas producers and other brokers independent of the
pipeline companies began selling directly to LDCs, in competition with the
pipelines. Equal access to the pipelines was not assured, however, making it
difficult to have competition on an equal footing with the pipelines and true market

pricing. ((6)), ((13))

The Federal Energy Regulatory Commission (FERC) remedied that problem
with “Order 636.” Order 636 exacted further changes in the market, beginning with
the requirement that interstate pipelines “unbundle” their sales and transportation
services, and equalize the access to and cost of transportation of natural gas sold
by themselves and their non-pipeline competitors. ((19)) This resulted in some
pipelines opting to abandon their merchant functions completely, and others to
offer limited supply services through unregulated marketing subsidiaries.

In sum, FERC Order 636 has meant that LDCs have added reassurance
when shopping and contracting for their own supplies of natural gas. With that
comes the opportunity for LDCs to customize their supply portfolios to match the
requirements of the marketplace. Different packages of supplies can be
contracted to meet year-round base loads, seasonal swing loads, and peaking
requirements. The goal is to use supplies in the most efficient and cost-effective
manner possible.

The deregulation of natural gas pricing at the supply source and the added
reliability of supply resulting from Order 636 should afford LDCs the opportunity to
negotiate the best possible price for a variety of sellers. One of the other benefits
of Order 636 is a provision that allows holders of pipeline capacity to release (sell)
portions of surplus capacity during periods of low demand to LDCs.

As a result of deregulation in the gas industry, Rhode Island has developed
a vibrant market for large and medium sized commercial and industrial customers,
those currently eligible for competition. As of now, some fifteen registered gas
marketers serve 2,000 commercial and industrial customers. Marketers are
strongly attracted to large gas customers with high load factors and tend to be less
interested in smaller gas customers. Because of this, there is presently no plan to
extend competition to these smaller customers.

Late in 2000, the price of natural gas on the New York Mercantile Exchange
(NYMEX) tripled sending ripples through the economy. Because a considerable
and growing segment of the region’s electricity supply is produced by natural gas-
fired generation this run-up in gas prices had the effect of raising the price of
electricity as well. Natural gas is in demand as a fuel for the production of
electricity because it is more environmentally benign than other fossil fuel choices
and consequently such plants are easier to site. The increased demand caused by
the many licensed, proposed and planned gas-fired power plants raise significant
questions for future pricing and availability of natural gas.
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The increased demand for natural gas may keep the price of this fuel high
and will likely require increases in capacity of existing pipelines as well as the
construction of new pipelines and other gas transmission or storage facilities.
Further, as gas-fired generation becomes a larger part of the total generating
capacity, the electric production becomes vulnerable to gas supply failure or
interruption. ((5))

03-02-02-02 Electricity and Competition among Providers

The Utility Restructuring Act, which was signed into law on August 7, 1996,
required retail competition to be phased in beginning on July 1, 1997. Competition
has brought customers options: the Standard Offer Service, competitive market
supply, and Last Resort Service. All utility customers as of January 1, 1998, and
any new customers who entered the state after that date, could take Standard
Offer Service. This provided an option for those customers who, for now, do not
wish to enter the competitive market. Last Resort Service provided an option for
those who did try competitive supply and then decided to leave the competitive
market, or whose suppliers had left the market themselves. Standard Offer
Service and Last Resort Service rates were fixed, while the market reflected
fluctuations in costs and charges in the power generation industry, now
independent of the utilities.

During 1998 almost all Rhode Island customers remained out of the
competitive market. Beginning late in 1998 and continuing into 1999, usage
supplied by the competitive market increased sharply, primarily in the industrial
sector. The Energy Council - Rhode Island (TEC-RI), representing the larger
industrial customers, formed an aggregation to purchase power at the best prices.
((18)), ((26)) Purchases from competitive suppliers peaked in September of 1999.
By the second quarter of 2000, competitive supply had dropped to about one-tenth
of the peak in 1999. As one would expect, reliance on Last Resort Service
increased dramatically in 2000.

Most of the customers who chose to enter the competitive market returned
to Last Resort Service. However, abandoning the competitive market did not turn
out to be an effective shelter from rising prices. The price of Last Resort Service
gradually was moved to the full market price. For the non-residential customers
who went to the market in 1999 and then returned to Last Resort Service the
following year, the cost of Last Resort Service likely offset any savings achieved in
the market.

On May 1, 1999, the New England Independent System Operator (ISO-NE)
commenced operation. Its progress to date can be judged based on market prices
and development of new generating capacity.

In order to contend with the possibility of price manipulation within the

regional electricity market, the Rhode Island Public Utilities Commission (PUC) has
joined with the other New England states through the New England Conference of
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Public Utilities Commissioners (NECPUC) to intervene in numerous dockets before
the Federal Energy Regulatory Commission (FERC). The PUC has been very
actively involved in regional issues participating in weekly NECPUC conference
calls and attending dozens of NEPOOL meetings as well as crafting interventions
before the FERC.

The NECPUC filing in the FERC’s Regional Transmission Organization
Docket, to cite one example, calls for a strong and independent market monitoring
and mitigation unit to be established in our region. Currently ISO-NE is
responsible for market monitoring and mitigation. While the ISO is presumed to
operate with the utmost diligence and integrity, regional regulators question
whether it is sufficiently independent of market participants or vested with enough
resources to ensure that efficient wholesale markets have been developed and
that these markets operate free of market distortions.

Further, the time is ripe for a thorough reconsideration of ISO-NE’s market
structures, prices and charges. NECPUC and other organizations should address
a full range of options. One idea is to change the way wholesale energy prices are
settled in New England. ISO-NE operates its energy market as a POOLCO. This
means that, while generators are expected to bid based on their costs, they are
paid based on the most expensive bid accepted in each hour (the market-clearing
price). There should be a careful investigation into the concept of paying each
bidder that is selected to run the amount they bid rather than the price at which the
market clears. Another idea worth exploring further is to require bidders to supply
ISO-NE, or a successor organization, with cost information along with their bids.
Such information is required now in the PJM-ISO, which operates the regional grid
in Pennsylvania, New Jersey and Maryland.

New England is experiencing a surge in the construction of new generating
capacity. ISO-NE expects generation additions from late 2000 through 2005 to
total at least 7500MW. This constitutes a large addition to existing generating
capacity that amounts to just over 26,000MW. Additional units, currently
permitted, could bring total additions well in excess of 11,000MW. This means that
winter capacity is expected to grow significantly, in the range of 28-45 percent by
2005.

Most of these permitted units are gas-fired. Thus, their addition will raise
New England’s dependence on gas for electric generation, significantly adding to
the gas price and supply issues discussed above and raising issues of over-
dependence on one fuel for electricity production.

03-02-02-03 Conservation and Load Management

Conservation and load management (C&LM) programs are in effect for all
Rhode Island utilities. They have, on the whole, met with success. The few that
have not met the strict cost effectiveness tests applied to all have been dropped.
Savings have been very carefully evaluated both by the utilities and by outside
consultants through a variety of methods, including billing analysis and
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submetering. ((27)) It is therefore useful to encourage C&LM programs —
sometimes referred to as demand side management — when it can be shown
conclusively that such programs are cost-effective and available to all customers.

As retail competition evolves nationwide in the electric industry, cross-
subsidies for funding conservation measures between or among sectors (industrial
and residential, for example) will probably be discouraged to avoid market
distortions. It will become inappropriate to subsidize. Conservation will have to
stand on its own as a resource, just like electricity itself. It will be interesting to see
if the long-term value of conservation is recognized by the power market.

03-02-02-04 Energy Efficiency and New Technology

Finally, it is important to recognize the increasing role that energy efficiency
will play in our ability to compete on an economic basis with other regions of the
country. The energy cost associated with manufacturing may well determine
whether our goods can be priced competitively with those manufactured
elsewhere. We need to make every effort, therefore, to move toward greater
efficiency. One means could be to encourage distributed generation (disgen)
whenever economically and environmentally practical to enhance the performance
of the distribution network and to help meet peak loads on the system, as well as
using renewable energy sources or very efficient technologies for specific, on-site
applications (i.e., self-generation).

One technology with considerable promise is the fuel cell. Although the first
fuel cell was built in 1839, practical applications were not developed until the
1960’s when fuel cells were selected to provide electricity and water for spacecraft.
In principle a fuel cell operates like a battery but does not require re-charging. A
fuel cell consists of two electrodes with an electrolyte in between. Hydrogen is fed
to the fuel cell anode and oxygen to the cathode to produce electricity, heat and
water. A catalyst is required to split the hydrogen atom into a proton and an
electron at the anode. Different electrolytes are used in the different types of fuel
cells. Since hydrogen is difficult to store, most fuel cell systems include a re-
former that can extract hydrogen from hydrocarbon fuels such as natural gas,
methanol, or gasoline.

Since fuel cells have no rotating parts, they have the potential to be more
efficient than combustion systems. The first generation phosphoric acid fuel cells
operate at a 40 to 45 percent fuel to electricity efficiency, which is in the same
range as the most efficient topping cycle power plants and above the 35 percent
efficiency average for the U.S. power grid. Second generation phosphoric acid fuel
cells are expected to be 50 to 60 percent efficient while current molten carbonate
and solid oxide fuel cells, which operate at much higher temperatures, have the
potential to reach fuel to electricity efficiencies of 50 to 60 percent. At these higher
temperatures, these systems could achieve up to 85 percent efficiency when
operated in combined cycle applications. The more expensive alkaline fuel cells
used by NASA on space missions can achieve power-generating efficiencies of up
to 70 percent.
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More than two hundred, 200kW phosphoric acid fuel cells systems have
been installed around the world. They are used in hospitals, nursing homes,
hotels, office buildings, schools, power plants, airport terminals and municipal
landfills.  Proton exchange membrane fuel cells are being developed for
transportation applications. Many automobile companies have prototype models
being tested. Molten carbonate fuel cells, ranging from ten kW to two MW, have
been tested with a variety of fuels. Stationary applications of these units have
been demonstrated in Japan, Italy and the United States. Solid oxides fuel cells
show promise for large high power applications.

Fuel cells are available commercially for about $3,000 per kW. As a result,
fuel cells are competitive only in high value markets and in areas where electricity
is not available or the price is high compared to natural gas. The goals are to
increase the efficiency and reduce the cost to $400 per kW by the year 2015.

((16)), ((28))

03-02-03 Policy Recommendations

e State policy should encourage cogeneration, disgen including self-generation,
and renewable projects that provide significant amounts of thermal energy
while producing electricity for commercial, industrial and institutional facilities.

e State policy should encourage incentives to preserve dams providing or with
high potential to provide hydroelectricity with minimal environmental conflict.

e State policy should continue to support small and medium sized cogeneration
facilities. The following recommendations should be continued and periodically
reviewed and improved upon, as energy efficient and environmentally sound:

a. The generation facility should be located in close proximity to the
customers’ (or customer’s) facility;

b. At least 25 percent of the total annual energy output of a
cogeneration facility should be in the form of thermal (heating or cooling) or
other useful energy, including mechanical;

C. A process should be established to reimburse the state sales tax on
cogeneration equipment that meets the aforementioned criteria.

e State policy should encourage the use of more efficient heating, ventilation, air
conditioning and lighting technologies to reduce electric consumption.

e State policy should promote the use of more efficient motor drive and fuel cell
technologies to reduce electric consumption in the commercial and industrial
sector.
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State policy should encourage the formation of partnerships with universities,
state agencies and utilities to provide engineering analyses for commercial and
industrial establishments to improve energy efficiency.

The state should examine and, if possible, encourage policies in which utilities
become direct partners in community economic development efforts, promoting
compact development wherever practical to support cogeneration, self-
generation, renewable, and other efficient technologies. The rate that the
utilities charge to provide back-up service when on-site generators are “down”
should fairly compensate the utilities for this service, but should not be a
financial disincentive to developing distributed generation.

03-02-04 Other Recommendations

The R.I. Public Utilities Commission (PUC) and other interested parties should
determine and mitigate potential adverse effects and/or maximize potential
benefits of FERC regulatory and deregulatory actions.

The New England Governors and their Congressional delegations should join in
an effort to promote regional hearings on FERC rate cases. Every effort should
be made for regional recommendations to FERC for cases that involve more
than one state (those who have multi-state holding companies in common).

New England states should coordinate FERC intervention through their
respective Attorney Generals’ offices, Public Utilities Commissions and energy
offices. This is an ideal opportunity for regional cooperation to obtain lower
cost and environmentally sound energy.

The utilities should continue to explore methods of assisting their customers in
conservation and load management.

The State Energy Office should continue to identify and pursue energy savings
opportunities in state buildings and place strong emphasis on adhering to
operating and maintenance procedures that ensure peak energy system
performance. Directives to conserve energy should be fully implemented by
tracking and reducing energy use at state facilities.

The State Energy Office should provide education and technical assistance to
municipalities to conduct energy audits and to improve energy efficiency for
municipal buildings, including schools.

The PUC should continually evaluate utility rebate programs to stimulate
replacement of old, inefficient lighting and cooling appliances with the most
efficient and cost effective commercially available technology.

The New England Conference of Public Utilities Commissioners (NECPUC)
should continue to support the establishment of an independent market
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monitoring and mitigation unit, fully staffed, and capable of meeting the FERC’s
standards for a smoothly functioning wholesale electricity market, free from
market power abuses.

03-03 ENVIRONMENTAL QUALITY

GOAL: Setting and achieving objectives that preserve or enhance environmental
quality while ensuring adequate energy supplies.

03-03-01 Objectives

e To promote energy conservation and efficiency in all end-use sectors to reduce
air and water pollution resulting from electric power generation and the
extraction, processing and burning of fossil fuels.

¢ To maintain and where possible improve air and water quality and conservation
when new energy development becomes necessary.

e To promote less polluting alternative fuels wherever practical to reduce
contributions to greenhouse gas emissions and global climate change.

e To promote worker and consumer safety in all aspects of infrastructure
improvement, particularly gas and petroleum pipelines, as the most
fundamental environmental quality issue.

03-03-02 Background

All energy use has environmental impacts. Fossil fuels (oil, gas and coal)
account for 95 percent of the state's energy demand. ((21)) Their impacts occur
at several stages — drilling, mining or extraction, transport, processing and
combustion.

In Rhode Island — which lacks oil or gas fields, refineries or producing coal
mines — the major negative impacts of fossil fuels arise from their combustion.
By-products of combustion include the greenhouse gases carbon dioxide,
methane, and nitrous oxides. Many scientists believe that as greenhouse gases
accumulate, they reach a level where they modify the heat gain/loss balance from
solar radiation and contribute to global warming. It is estimated that 98 percent of
the greenhouse gas emissions in Rhode lIsland is attributable to the burning of
fossil fuels. ((32))

The federal Clean Air Act and state regulations set limits for the release of
certain combustion gases, such as carbon monoxide, sulfur dioxide and nitrogen
oxides. Carbon monoxide is toxic. Sulfur dioxide contributes to acid rain, where it
has been converted chemically into droplets of sulfuric acid. Oxides of nitrogen
contribute to ground-level ozone. As in many areas in the Northeast, the current
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health-based ambient air quality standard for ozone is not attained in Rhode
Island; in fact, the state is considered a serious nonattainment area for that
pollutant. ((30))

Another potentially problematic by-product is particulate matter, which can
irritate and damage the lungs, causing breathing and other health problems.

A sound energy policy that promotes conservation and substitutes other
fuels will reduce the need for the combustion of fossil fuels, and therefore the
generation of harmful by-products. However, there will be many instances where
fossil fuels are the only feasible option, and our environmental policy will have to
address the concern at the smokestack or tailpipe.

Safety is another issue, particularly in the transport of energy. Forecasts
conclude that natural gas demand will rise over the next several years to
accommodate new electricity generation. This means building new pipelines to
deliver the gas or expanding capacity on existing lines by increasing compression.
((29)) It is incumbent upon permitting and licensing authorities to ensure that the
construction and operation of new or expanded pipelines occur in the safest
possible manner. For the pipelines’ neighbors and customers, safety will be the
paramount environmental quality issue.

03-03-03 Key Legislation

Legislative and regulatory developments in the 1990s reflected an increased
awareness of the links between energy and the environment. They will have long-
term effects on our energy choices. Of particular note are the Clean Air Act
Amendments of 1990 (CAAA), the Energy Policy Act of 1992 (EPACT), and the
Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) and its
successor, the Transportation Equity Act for the 21 Century (TEA21), which
dramatically intertwine energy, environmental, and transportation issues.

The ISTEA authorized federal spending for transportation projects through
1997, including highways, mass transit, bikeways and trails, and protection of
scenic resources. The Transportation Equity Act, continues the major policies of
the ISTEA, allowing for flexibility to respond to complex transportation needs.

The CAAA regulates the emission of air pollutants that are toxic or that
cause elevated levels of ground-level ozone, acid rain or stratospheric ozone
destruction. Dramatic reductions in the emissions of nitrogen oxides, volatile
organic compounds, and other pollutants from power plants, factories, motor
vehicles, and other sources are being planned accordingly.

The regulatory philosophy behind the CAAA is that all sectors that
contribute to poor air quality must be considered. Where industrial activity is high,
for example, mitigation of air pollution may be achieved by the installation of air
pollution control equipment, changing fuel, and modifying processes — and by
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requiring automobiles and trucks to use reformulated gasoline to reduce exhaust
emissions. ((30))

In a similar vein, states have implemented enhanced “inspection and
maintenance” (1&M) programs for motor vehicles to ensure that they do not emit
pollutants above the levels intended for those vehicles. Rhode Island is among
them, with a program in which automobiles and light trucks up to 25 years from the
model year are tested biennially for carbon monoxide and hydrocarbon emissions.

States such as Massachusetts, Connecticut and New Jersey have
established a system of pollution “credits” that could be legitimately traded, bought
or sold between factories. Under such a system, the industrial sector would be
subject to certain standards for meeting air quality goals. “Cleaner’ factories
(those that surpassed those standards) would amass pollution “credits” that could
be sold to “dirtier” factories (those unable to meet the standards). The pollution
credit market would have to be closely monitored, of course, to make sure that air
quality standards were still being met by the industrial sector overall. Local air
pollution attributable to sources unable to meet the standards but able to purchase
credits could raise questions about “environmental justice” as well.

The CAAA also recognizes that Rhode Island and other states, while
creating some of their own air pollution, are adversely affected by pollution drifting
in from areas upwind. The CAAA has set up the Ozone Transport Commission to
allow states in the Northeast to work together as a region to address the transport
of air pollutants. ((30))

Achieving the CAAA’s requirements will be costly. On the other hand, not
meeting the requirements by the mandated deadlines will subject so-called
“nonattainment areas” to federal penalties.

Moving toward attainment will avoid other penalties as well. A cleaner
environment will reduce the future costs of dealing with the public health
consequences of polluted air.

On the same track, the EPACT of 1992 requires federal, state, and local
governments, alternative fuel providers, and private fleets buy alternative fuel
vehicles (AFVs) in increasing percentages when replacement vehicles are needed.
The EPACT is enforced through the Alternative Fuel and Clean Cities Programs.
In Rhode Island, the Alternative Fueled Vehicles Incentive Act of 1997 provides tax
credits to those using domestically produced alternative fuels as described in the
EPACT. These have been outlined in Section 02-05-03. ((3))

Rhode Island is concerned about the generation of greenhouse gases and
their effects on the environment. The R.l. Department of Environmental
Management recently contracted with Brown University’s Center for Environmental
Studies to conduct a Rhode Island Greenhouse Gas Inventory. The report
provided a comparison of greenhouse gas emissions for Rhode Island for 1990
and 1996. It found that total carbon emissions (“carbon dioxide equivalence,”
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expressed as metric tons of carbon equivalent, or MTCE) from fossil fuel
combustion in the residential, commercial, industrial, and transportation sectors —
excluding electric power generation — increased 13 percent in that six-year period.

((32))

Rhode Island has signed on to the Regional Climate Change Action Plan
produced with the New England Governors Association and Eastern Canadian
Premiers that sets regional targets for greenhouse gas emissions reduction to
1990 levels by 2010, and to 10 percent below 1990 levels by 2020.

The Governor’'s Office, R.l. Department of Environmental Management and
State Energy Office are collaborating with four working groups on the Rhode Island
Greenhouse Gas Action Plan Project, the intent of which is to develop a portfolio of
prioritized programs across all sectors. One of the working groups is focusing on
energy supply, renewables, and solid waste. Stakeholders will seek consensus on
the best greenhouse gas reduction strategies wherever possible. There is
representation from the private industrial and commercial sectors, non-profits,
environmental organizations, academic and government institutions, and the
general public, along with other groups including the American Automobile
Association (AAA) and RIPTA. In all, more than 80 individuals are involved.

Project leaders expect the Greenhouse Gas Action Plan to be completed in
early 2003. Preliminary options can be seen on the web site
http:/Irighg.raabassociates.org. ((33)), ((35))

As we attempt to develop state energy policy, it is imperative that the
interactions between energy and the environment be kept in mind. This plan sets
forth recommendations that will help incorporate environmental consequences into
energy choices.

03-03-04 Policy Recommendations

e The state should support energy conservation and efficiency as a means of
helping achieve air and water quality goals.

e The Rhode Island Department of Environmental Management (RIDEM) and
other state and quasi-public agencies should adopt policies to ensure that, as
industrial capacity expands, overall air and water quality do not deteriorate.
One opportunity is the Rhode Island Greenhouse Gas Action Plan now under
development. The recommendations of the stakeholders involved in the Action
Plan process should be reviewed for the amount of greenhouse gas reduction
anticipated and the costs and benefits associated with each strategy.

e Similarly, the RIDEM should adopt policies in keeping with the regulatory
philosophy of the federal CAAA to ensure that changes in one end-user sector
(transportation) will not impede development in another (industry) due to
requirements to maintain or improve overall air and water quality.
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e The state should work with other states in the region to assure that all areas
that emit pollutants affecting the air quality in Rhode Island will implement
similar controls on pollution sources.

e The state should encourage national energy policies (e.g., the National Energy
Policy Act, CAAA) that reduce air pollution through strict standards and/or tax
relief on less polluting fuels, and support the development, demonstration, and
promotion of photovoltaics, alternative-fueled vehicles, advanced generating
technologies, wind generation, and other long-range alternatives.

e State policy should encourage the federal government to support research on
energy storage, photovoltaics, and other promising technologies that might
reduce dependence on fossil fuels.

e State policy should encourage use of renewable energy (particularly wind,
landfill gas, and photovoltaics) to the maximum extent technically feasible by
assessing their potential in all decisions that affect energy supply price or use.

03-03-05 Other Recommendations

e Through an Executive Order, the Governor should direct all state agencies to
adopt, wherever feasible, energy saving systems such as cogeneration, fuel
cells, renewables, microturbines cooling, water conservation, energy
conservation, and fuel optimization.

e The RIDEM should require all new power plant owners to absorb the costs of
post-license monitoring of all environmental impacts to ensure compliance with
permitted levels.

e The State Energy Office and the State Building Code Commission should
continue to implement, through the building code, cost-effective solutions for
energy conservation and efficiency in residential and commercial buildings in
order to reduce the air and water pollution associated with new electric
generation or the extraction and processing of fossil fuels.

e The Energy Facility Siting Board and other review agencies should consider
local quality of life issues when reviewing proposals for new power plants or
other facilities with environmental impacts during construction and operation,
including visual impact and noise.

e The RIDEM should investigate the feasibility of creating an air pollution credit
“‘bank” to permit the sale or purchase of credits by smokestack industries when
an economic benefit can be demonstrated (e.g., keeping a plant open that
would otherwise be forced to close), and the air quality overall is not degraded.

e The Air Quality Transportation Subcommittee of the Technical Committee of the
State Planning Council should continue to investigate and support various
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options for mass transit initiatives and bulk freight handling systems (barge and
rail, as an alternative to trucking along highways and secondary roads).

e As infrastructure expands to meet future needs, in particular power
transmission lines and gas or petroleum pipelines, safety must be the
paramount concern from siting to construction to operation. Breaches or
ruptures, whether by natural events such as floods from severe storms or by
human error and carelessness, must be avoided by design and practice.

03-04 ENERGY SECURITY

GOAL: The attainment of a fuel mix that is reasonably reliable and that
satisfies economic need.

03-04-01 Objectives

e To reflect — in state policies calling for the appropriate fuel mix — the supply,
deliverability and price risks of various forms of energy.

e To enhance energy supply through conservation programs and appropriate
technology that leads to more efficient energy use.

03-04-02 Background

Rhode Island’s energy markets are integrated with those in New England
and beyond, as explained in Part Two. Electricity comes from a regional grid;
natural gas, from Texas, Louisiana and western Canada, via interstate pipelines;
and petroleum products, from producing states in the south and west and from
overseas. Even power plants within the state are dependent on fuels coming from
outside the state, as we have no indigenous supply of hydrocarbons to power
them.

Events occurring far beyond our borders could have a devastating impact if
they resulted in supply disruptions, given our dependence on energy sources
outside our state and region. Moves toward energy security therefore should take
at least three basic courses: develop the resources we have in-state, such_as low-
head (under 100kW) hydropower, to the greatest extent possible; stretch the
supplies we have through conservation and load management strategies covering
not only electricity, but fossil fuels in all applications and renewable energy as well;
and diversify our sources of energy wherever practical to avoid overreliance on any
one type. Solar power, both passive and active, and wind energy can also
contribute to our long-term energy security.

03-04-02-01 Electricity
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Major electric utilities like Narragansett Electric have C&LM programs that
conserve electric energy by shifting power consumption to off-peak hours. Power
plants have to be maintained in top form (and retired and replaced if necessary) for
such shifts in consumption to be successful.

An increased reliance on “market plants” in the regional mix and an easing
of peak demand suggests less of a need for so-called peaking plants. These are
designed not for continuous operation but to augment existing capacity during
times of high energy use, to prevent brownouts. Regardless of the success of the
utilities’ C&LM programs, most experts believe peaking plants will continue to be
important, especially when planning future capacity.

Competition and open access in the retail power market carries with it the
possibility that market forces will lead to lower consumer prices. However, the
reliability of supply may be affected as well. Regulated monopolies (the traditional
utilities) had the obligation to provide power to their service areas; on the other
hand, the independent suppliers emerging as a result of market restructuring may
set more flexible terms in return for lower retail prices, including “potentally
interruptible” supply. We have seen suppliers move into and out of the local
market adding elements of risk to the reliability of their customers’ supply that
simply did not exist under the former vertically integrated system.

As market restructuring continues state by state in New England, the supply
end of the electric industry, consumers in all use sectors must be sensitive to the
trade-off between true competitive pricing and the old method of setting rates to
guarantee supply. Consumers need to pursue energy conservation particularly in
a free market to avoid spikes in demand that will drive up cost and may even
interrupt supply.

03-04-02-02 Natural Gas

With its relatively clean-burning characteristics, natural gas has seen
substantially increased use in Rhode Island. Natural gas is being used to fire
Manchester Street Station, for example, as well as Ocean State Power. Growing
use in the industrial sector has already been noted in Part Two.

Because we do not have any native gas to exploit, we cannot afford to
squander our supplies. We must be sensitive to distribution methods and pricing
policies to ensure a secure supply. Once again, conservation is essential to
contain costs.

Promoting natural gas in end-uses for which it is appropriately suited makes
sense economically, particularly if the alternative is to use electricity for the same
purpose. It is more efficient to use gas directly for space heating or cooling, for
example, than to use that gas to generate electricity to power an electric heater or
air conditioner. The effect is analogous to eliminating a middleman who is
brokering the delivery of a good or service: it is cheaper and more efficient to go to
the source. Electricity, in this case, would be the middleman. That electricity could
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be put to work more sensibly to provide lighting, its own direct end-use.
Regionwide seasonal demand peaks — driven by direct and indirect end-uses —
could be proportionately reduced.

The use of small-scale, on-site gas-fired cogeneration can also enhance
energy reliability and bring energy costs under control for industry.

03-04-02-03 Petroleum

Disruptions of oil supplies due to world politics shook the western world in
the 1970s, and the tremors are still being felt today. As the level of petroleum
imports rises, fear grows that we are once again becoming too dependent on
“foreign oil” and therefore liable to the same consequences.

Whether that fear is well-founded is a matter of debate, but Rhode Islanders
nevertheless have a strong interest in seeing that our petroleum is used wisely.
The statistics in Part Two indicate that two-thirds of our homes are heated with oil.
The transportation sector is virtually the exclusive domain of oil, and it remains
strong in industry, despite inroads made by natural gas. Supply disruptions should
be a very serious concern.

As with natural gas and coal, Rhode Island lacks the producing fields and
refinery capacity needed to replace imported oil. For our state, all oil — whether
from the Middle East, Indonesia, Alaska or the Gulf of Mexico — is imported, in the
sense that it is brought in from outside.

Shortages of petroleum products may occur at several points in its
complicated distribution process. Oil companies sometimes place limits on
retailers because of production problems or for business reasons (the shortage of
a particular grade of fuel, for instance, or the temporary closing of a station).
Disruption of crude oil supply, refinery operation difficulties, or surges in demand
can affect an entire region, leading to price increases and long lines at service
stations.

Adequate storage of petroleum products in a region would seem essential to
guard against disruptions of supply. The federal government has maintained a
“Strategic Petroleum Reserve” since the 1970s. In the winter of 2000, the federal
government, as an amendment to the continuing resolution for the Strategic
Petroleum Reserve, established the Northeast States’ Regional Petroleum
Reserve with a capacity of 2,000,000 bbl. Rhode Island is now part of that regional
reserve, accounting for 150,000 bbl. of reserve supply in-state.

As for the private sector maintaining a significant petroleum reserve,
inventory taxes and the insurance liability militate against storing vast quantities of
product in excess of customer demand. ((20))

03-04-03 Energy Security in the Future

3.16



Rhode Island may never be self-sufficient in energy, and therefore never
totally “secure.” Energy planners in industry and government must evaluate the
overall supply, pricing risks and environmental impacts of all energy sources in
deciding the appropriate mix of fuels for the future. Fuel diversity and intelligent
end-use choices will reduce the insecurity that comes from our lack of indigenous
resources.

Rhode Islanders have proven themselves worthy of the challenge and have
been recognized nationally as leaders in energy conservation. Conservation and
load management needs to be coupled with more efficient, and where applicable
more appropriate energy use. Passive and active solar systems have been seen
in our residences, office buildings, factories and even our sailboats. Wind
machines of various designs have been tested and used along our coastline.
Small hydro facilities generate modest amounts of electricity for a handful of
industrial users. Another option, fuel cells, continues to hold great potential for use
in New England.

Real energy security is thus likely to derive from diversity in the energy mix,
the wise use of resources, and the ingenuity of both producers and consumers to
deal with the problem constructively.

03-04-04 Policy Recommendations

e State policy should encourage direct use of gas in end-uses determined to be
economically and environmentally appropriate, especially those which help
reduce electric demand during summer and winter peak demand periods.

e State policy should support expansion of natural gas pipeline capacity into the
region and state for direct end-use applications and electric generation.

e State policy should continue to reduce dependence on oil through conservation
and the enhancement of fuel diversity.

e State policy should encourage conversion of gas-fired electric generating units
to dual fuel capability (with oil) to enhance system reliability.

e State policy should encourage the development of an electric distribution
system including independent cogeneration to provide increased reliability as
new capacity is needed.

e State policy should stimulate the introduction of new technologies that include
wind, solar and fuel cells to provide new capacity as needed, and methods to
decrease resistance in both electrical motors and transmission lines to increase
the efficient use of power.

03-04-05 Other Recommendations
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e Fuel use should be supplemented wherever practical with on-site conservation
measures and applications of wind or solar energy.

03-05: TRANSPORTATION

GOAL:  Energy-efficient and environmentally-friendly options for the
movement of people and goods.

03-05-01 Objectives

e To promote transportation alternatives to the automobile to reduce traffic
congestion (such as bus, bicycle, commuter rail and walking, where
appropriate).

e To increase the use of alternative fuels that reduce air and water pollution.
03-05-02 Background

An energy plan for the transportation sector needs to pursue a five-fold
strategy — increasing system efficiency through improved transportation system
management; reducing the amount of vehicle miles of travel (VMT) by single
occupancy vehicles through transportation demand management measures;
increasing fuel efficiency of both automobile and light duty trucks; reducing
emissions from motor vehicles and their fuels; and demonstrating and evaluating
improved and alternative fuels.

Energy consumption in the transportation sector amounts to 31 percent of
the total energy (in Btu) consumed in Rhode Island. ((21)) This sector’'s almost
total dependence on petroleum products makes it a significant and attractive target
for reducing energy consumption in the state, and for broadening the use of
alternative fuels.

03-05-02-01 Impacts of Automobile Use

A number of factors have contributed to a significant increase in the demand
for petroleum in the state’s transportation sector. These factors include a
dispersion of population and jobs known as “urban sprawl,” as witnessed by the
growth of residential development and population growth in Kent and Washington
Counties and the growth of the suburbs as major employment centers.
Inexpensive gasoline and an over-five-percent increase in registered motor
vehicles in the state between 1990 and 2000 have led to increases in travel by
motor vehicles, in spite of state policy support and investments for bike paths,
public transit, and other travel alternatives.

Total annual vehicle miles traveled in the state increased from just over 7.0
billion miles in 1990 to just under 7.9 billion miles in 2000. Trends throughout the
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1990s toward larger, less fuel-efficient vehicles have also eroded progress made in
past decades on energy conservation in the transportation sector.

Increased numbers of personal vehicles also have environmental impact. In
1997 in Rhode Island, automobile, bus and truck exhaust (“mobile sources”)
comprised approximately 42 percent of all volatile organic compounds (VOC) and
60 percent of all nitrogen oxides (NOx) human activities put into the atmosphere.
These compounds are the major ingredients in ozone smog. Among mobile
sources, automobiles (including passenger cars and light duty trucks) emitted
about 69 percent of the NOx and 89 percent of the VOCs. Much of the remainder
came from various types of off-road vehicles and gasoline-powered yard
equipment. ((15)), ((30))

Older vehicles typically emit higher levels of VOCs and NOx. This is the
result of less stringent emissions standards in vehicle design at the time of
manufacture, or the malfunctioning of emission control equipment due to age or
poor maintenance. Enhanced inspection and maintenance (I1&M) programs are in
place to compel the repair of damaged or nonfunctional emission controls and are
being expanded to inspect and maintain diesel engines and off-road vehicles.

((31))
03-05-02-02 Some Alternatives

In the short-term, the most effective measures to improve mobility and
reduce fuel use and air pollution for transportation will be carpooling, vanpooling
and improved mass transit options. Also effective will be measures that ease
congestion through adjustable work hours, traffic signal management, express
buses, and Intelligent Transportation Systems (ITS), which include highway
advisory radios, computerized traffic signalization systems, and other devices that
are used to manage traffic at a Transportation Management Center. The state can
reduce its fuel use and air pollution by encouraging the purchase of modern
vehicles that incorporate the best available technological advances in fuel
efficiency or alternatively fueled vehicles.

Over the long-term, coordinated land use can reduce dependence on single
occupancy vehicles by enabling more people to work, shop, and fulfill daily needs
near their homes or within reach of mass transit. Also, working from a home base
with the aid of a computer (telecommuting) will reduce the necessity for traditional
modes of transit, thereby cutting vehicle miles, energy expenditure and mobile
source emissions.

Rhode Island’s policy is “fuel neutral” in its consideration of various
alternative transportation fuels. One hundred fifty vehicles in the state fleet
currently run on alternative fuels. Rhode Island seeks to meet the standards set
forth in the National Energy Policy Act of 1992 (EPACT) regarding alternative
fueled vehicles in state fleets, thereby setting the example for municipalities who
may be contemplating converting to alternative fuels.
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Ironically, the state’s transportation budget is dependent on gasoline
consumption. Budgets for the R.l. Department of Transportation (RIDOT) and
Rhode Island Transit Authority (RIPTA) are predicated on earnings from the fuel
tax — the more consumed, the higher the budget. ((36)) This works counter to
incentives, policy recommendations and federal mandates to reduce consumption
and promote alternative fuels. Clearly, as the ground transportation element of the
State Guide Plan notes, other methods need to be proposed and investigated for
funding RIDOT and RIPTA.

03-05-03 Policy Recommendations

e State policy should encourage maximum use of mass transit and HOVs, such
as car and van pools, through pick-up delivery shuttles, off-peak bus service,
fees for private parking, and support of RIPTA.

e State policy should support other means of reducing VMT and gridlock
wherever they are cost-effective, including rail, bikeways, congestion
management, telecommuting, and land use that discourages “sprawl” (so that
people can walk, bike or ride public transit to the places they need to go).

e State policy should encourage optimum maintenance of all vehicles, with the
state’s program for its own fleet setting the example.

03-05-04 Other Recommendations

e The state should support and implement alternative long-term transportation
strategies for people and goods that save energy, reduce traffic on highways
and improve air quality, such as mass transit and bulk freight handling systems
(barge and rail).

e The Statewide Planning Program should continue to promote local land use
planning that minimizes energy needs.

e The state should continue to expand or adopt programs to save energy and
reduce air pollution in the operation of its own fleet, and other public and
privately owned fleets.

e The state and the Rhode Island Congressional delegation should support
increased Corporate Average Fuel Economy (CAFE) standards and strategies
to reward fuel efficient cars and discourage inefficient ones.

e The state should continue to encourage the siting of additional alternative fuel
filling stations for the convenience of AFV fleets and to convince others to make
the switch to alternative fuels as fleet vehicles are replaced.

e The state should support the use of hybrid vehicles as a means of increasing
overall fuel efficiency in its fleet and within the mandates of EPACT, and
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resolve the contradiction in policy presented by the dependence of the state’s
transportation budget on the gasoline tax.

e The Rhode Island Congressional delegation should urge increased research
and development funding for renewable/sustainable transportation fuels at the
federal level.

e The RIDEM should develop innovative ways to make fleets eligible to trade
“clean air credits.”

03-06: ENERGY EFFICIENCY AND AFFORDABILITY FOR LOW-INCOME
HOUSEHOLDS

GOAL: Energy efficiency and accessibility to low-income consumers.
03-06-01 Objective

e To build upon a partnership of government, regulated utilities, businesses and
the public to contain costs, provide assistance where needed, and promote
conservation.

03-06-02 Background

According to the National Consumer Law Center, energy expenses in low-
income households represent a disproportionately large share of disposable
income. Energy costs are typically 15-25 percent of gross income for low-income
households, compared to approximately 5 percent for the general population.

On the average, energy expenses for low-income households in Rhode
Island amount to nearly $1,500 a year, a major portion being paid by state
government in the form of direct government assistance, or housing subsidies.
The federal Low Income Home Energy Assistance Program (LIHEAP) is one type
of assistance. Congress appropriated $1.4 billion to the program for fiscal 2000.

Aid from LIHEAP is provided through a federal block grant to the state,
which has significant latitude in administering the funds. Assistance is available to
households whose income is at or below 60 percent of the Rhode Island state
median income and who are thus particularly vulnerable to increases in home
heating costs.

Grant benefit levels are determined by a matrix reflecting household
income, family size, fuel type, and energy burden. Calculations are designed to
provide greater assistance to larger households with lower incomes and higher
heating bills.

Primary grants for households heating with a non-regulated fuel source (oil,
wood, coal, etc.) range from a minimum of $100 to a maximum of $1,200.
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Improving energy conservation could significantly reduce the financial
impact of these assistance programs on government and taxpayers. Providing
weatherization services, purchasing more energy-efficient appliances and heating
systems, and using energy-conscious building design could do this. However,
there are barriers that need to be addressed specific to this sector of the
population. They include, but are not limited to, absentee landlords, high tenant
turnover, poorly trained building maintenance staff and lack of funding.

03-06-02-01 Weatherization Assistance

Although LIHEAP provides very tangible, critical assistance, it exists only as
emergency help and does not in itself empower low-income utility customers to
take control over their energy costs. Such an improvement requires a three-
pronged approach that integrates weatherization, energy education and fuel
assistance.

The Weatherization Assistance Program (WAP) as currently authorized
allows states to direct up to 15 percent of their HHS-LIHEAP block grants for
weatherization of low income households. (This may include such basic
improvements as better insulation or tighter windows and doors to prevent drafts.)
In Rhode Island, funding for WAP is provided from a combination of sources,
including Narragensett Electric, ProvGas, a U.S. Department of Energy grant, and
LIHEAP funds. The amounts received from other funding sources have fluctuated.
Seven nonprofit subgrantees within the state perform the necessary WAP services.

Currently, eligibility for WAP is based on the same 60 percent median
income criterion as is LIHEAP. A family of four, for example, must earn less than
$37,403 to qualify.

Since August 1977, WAP has completed 26,621 homes, thereby benefiting
73,163 low income Rhode Islanders. The estimated cumulative energy savings
from these homes is approximately 8.6 ftrillion Btu, the equivalent of 63 million
gallons of oil.

In 1990, WAP began targeting high-energy user households in cooperation
with the LIHEAP program. Approximately 50 percent of WAP’s completions since
1990 have been high-energy users. Many of these households are high-energy
users because of poor insulation, inefficient heating systems, incorrect metering,
etc.

03-06-03 The Future
While Rhode Island has been able to maintain its energy policy for the poor,
it will be a challenge to do so in the coming years, particularly if there is an

increase in caseloads, higher energy prices, a less robust economy and depletion
of funding. The state must develop new and innovative ways of stretching
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remaining fuel assistance dollars farther, and create more incentives to conserve
energy.

03-06-04 Policy Recommendations

The State Energy Office should establish policies to ensure that only the truly
needy receive energy assistance and that energy vendors participating in the
program charge the lowest possible price to low income households.

New policy initiatives must be explored which link energy need to adequate
housing for the poor and which focus on lowering those costs to make them
affordable.

03-06-05 Other Recommendations

The State Energy Office, in cooperation with other appropriate parties, should
identify and investigate specific opportunities available to improve energy
efficiency in public housing and low-income households and prioritize
opportunities according to energy intensity, building type, age and ability to
submeter energy use.

The State Building Commission should encourage new public and low-income
housing construction and renovation specifications and equipment procurement
requirements to meet or exceed the most recent energy efficient model building
energy codes issued by the national code agencies and equipment appliance
standards.

The state should continue to lobby Congress to keep LIHEAP alive and
sufficiently funded to be effective.

The State Energy Office, in conjunction with the Governor’s Office, should re-
evaluate the adequacy of current program services available to low-income and
public housing families. This will help identify opportunities to prioritize funding
for specific energy efficiency improvements.

The State Energy Office should petition the Governor and the General
Assembly to supplement WAP with the state budget.

The State Energy Office should solicit in-kind and/or voluntary contributions
from the energy providers industry. These contributions could be in the form of
funds, materials, labor or services.

The General Assembly should implement a tax check-off on Rhode lIsland
income tax forms dedicating those funds to WAP.

03-07: ENERGY EDUCATION
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GOAL: Energy education available at all levels, beginning in grade school.
03-07-01 Objectives

e To raise public awareness of energy issues, and inform consumers of the
energy choices and services available to them.

e To train tomorrow’s energy professionals and technicians.
03-07-02 Background

Rhode Island residents will define their energy future by the decisions they
make about how they heat, cool and light their buildings, produce their goods and
services, and get to and from their workplaces. An important goal of this plan is to
educate our citizens about energy and its monetary, social, and environmental
costs. An understanding of how energy is intertwined with other issues, including
economic development, the environment and transportation, is vital. To have
consumers ask and be able to answer the question “What happens to our energy
dollars?” could also advance an energy conservation agenda.

An effective energy education component is critical for implementing the
other energy goals presented in this plan. Energy education should not be limited
to the classroom. Education programs should encompass the following four areas:

General education — For making our citizens more energy literate. At all
levels, energy education must be inclusive, providing opportunities for those who
have been traditionally under-represented in the technical, scientific and energy
related fields. Community outreach programs are particularly important to help
everyone understand various ways to save energy and money.

Targeted education — For making specific populations aware of new
technologies, new techniques, and new codes in energy related fields such as
construction trades, building operators, etc.

K-12 education — For ensuring prudent future energy use. Energy
education should be rewarding and fun for children through interdisciplinary,
hands-on, creative training and incentives. Our children, through improved
education, will thus become enthusiastic and capable energy consumers and
planners of the future.

Some effective curricula are currently being used in Rhode Island schools,
and are available through utility education programs, from federal agencies and
other states, or through the very successful Rhode lIsland National Energy
Education Development (RI NEED) Program. Energy education in the schools
should be designed to advance student achievement and should fit within science
frameworks presently being developed.
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Higher Education — For training tomorrow’s professionals and technicians,
including architects, engineers, economists, planners and teachers. The link
between energy, economics and the environment dictates that professionals and
technicians be well versed in the field of energy.

Each of the these categories is important to Rhode Island’s energy future.
A vibrant educational program will require the involvement of state and local
agencies, utilities, public and private educational institutions, nonprofit, and
business and professional associations.

03-07-03 Policy Recommendation
e |t shall be the policy of the State of Rhode Island to lead by example. The
Governor should issue an Executive Order directing state agencies to become

models of energy efficiency and coordinate energy education efforts among
state agencies.
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03-07-04 Other Recommendations

e The state should encourage and support education activities by federal,
regional, state and local, public and private organizations to increase the
energy literacy of the people of Rhode Island. Efforts should be supported by
utilities, consumers and environmental groups to build public understanding of
energy and its use in their homes, businesses, industry and transportation.

e Colleges and universities should examine their engineering and architecture
programs to ensure that tomorrow’s professional graduates are prepared to
design buildings and infrastructures that are energy efficient and
environmentally sound. Professional standards and mid-career training should
include the connections between energy efficiency, environmental, social, and
operating costs, and good design and construction.

e Higher education programs should include energy education units in the
curriculum, in-service teacher training, and general college and university
courses that focus on the ties among energy, the environment, and economics.

e The State Energy Office should promote, through education, public
responsibility for the efficient and effective use of energy resources.

e The State Energy Office should coordinate and implement a Statewide Public
Information and Education Campaign in order to distribute the Rhode Island
Energy Plan, summaries of its key elements, and related information on specific
steps that people can take to achieve its goals, and to encourage feedback on
the recommended actions. The cost of the campaign will be minimized, and its
impact maximized, through effective coordination and involvement of all parties
who can contribute resources and effort.

e The State Energy Office should maintain a clearinghouse and database of
educational materials and information. Comments on the quality of these
materials will be sought as a guide for future users. The clearinghouse will also
coordinate sharing of new curriculum ideas and other educational activities.
The State Energy Office should then work through the clearinghouse and with
other parties to disseminate to schools, businesses, civic groups and other
interested parties information on existing energy-related educational materials,
services, curricula and funding sources.

e The State Energy Office should provide alternative fuel vehicle training through
a series of workshops designed to educate users about alternative fuel vehicle
requirements, technologies, infrastructure issues and economics. Multiple
workshops will be held to permit workshop interaction and to tailor sessions to
different types of fleets, their users and vehicle maintenance personnel. The
workshops are intended not only to provide an informational base, but to learn
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more about needs and to open lines of future communication in this rapidly
changing field.

03-08: RENEWABLE RESOURCES

GOAL: The development of permanently sustainable energy resources that
are environmentally benign and economically feasible.

03-08-01 Objectives

e To ensure that future generations are not left with the environmental, social and
financial impacts of depleted, non-renewable energy resources.

e To take advantage of indigenous resources and decrease our dependence on
fossil fuels.

03-08-02 Background

The development of renewable energy resources in Rhode Island should be
encouraged in order to assure a balanced and sustainable energy future.
Development and increased use of renewable resources will improve the state’s
long-term economic competitiveness, environmental quality, energy security, and
public health and safety. While renewables clearly will not satisfy all of Rhode
Island’s energy needs, their supplementing role can certainly be an important one.

The economic, health, and environmental benefits of renewable energy are
being recognized across the nation. To date 13 states, including Massachusetts
and Connecticut, have adopted a renewable portfolio standard, which requires
everyone to obtain a fraction of their energy from renewable sources. The
increased demand for renewable energy encourages new project development.

Accordingly, the state should take action to accommodate the growth and
expansion that will be necessary for renewable resources to make that meaningful
contribution. Our energy policy and regulatory decision-making should account
fully for the considerable environmental benefits of renewable resources, as well
as the equivalent Btu value of fossil fuels they can replace in everyday use.

Renewable resources consist of wind, geothermal, solar (including
photovoltaics), biomass, and hydro. Their strengths and weaknesses were
reviewed briefly in Part Two.

In the Northeast, a strong move toward the use of woodstoves and fireplace
inserts was experienced when the price of home heating oil sprang upward in the
1970s. With a net annual growth of more than 60 million cords in our forests, wood
can always be something of a fuel staple in our region. Modern woodstoves, now
certified by the Environmental Protection Agency, use a variety of technologies and
have the advantage over their forebears of including catalytic combustors and
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redesigned burning chambers, significantly increasing fuel efficiency and reducing
emissions.

03-08-02-01 Changing Scene

The opportunities for utilizing renewable energy resources changed in the
last few years due to several factors. Primary among them have been the rise in
oil prices and, concurrently, the reinstatement of pertinent federal and state tax
credit programs.

The market opportunities for renewables today are driven by a very different
set of expectations regarding conventional fuel price escalation rates, along with a
more mature understanding of the capabilities of the various technologies. The net
result is that wind energy, photovoltaics, and solar domestic water and space
heating technologies and geothermal are becoming economically competitive with
the more conventional methods of energy conservation and efficiency.

The fact that these technologies are renewable makes them even more
appealing and compelling and future energy system development is certain to
occur.

As renewables become more economically competitive with conventional
systems, technologies like photovoltaics will become more important, especially in
remote areas. Even "low-tech" solar applications such as passive solar designs
that allow the sun to provide natural warmth and light through window space are
important for energy conservation, and should be encouraged. In addition, there
are now tax incentives and rebates available to homeowners.

In 2000 the R.I. General Assembly passed S 2280, the Renewable Energy
Sales Tax Credit (Chapter 56) and the Residential Renewable Energy System Tax
Credit (Chapter 57). This law provides for a tax credit and sales tax refund to
purchasers of certain types of renewable energy systems including solar, wind and
photovoltaic energy systems.

Other notable legislation includes the Utility Restructuring Act of 1996,
which resulted in the creation of the “Rhode Island Renewable Energy
Collaborative” (RIREC). The RIREC is charged with administering the System
Benefits Charge that is collected as a result of the restructuring law. The RIREC
includes representatives from the Conservation Law Foundation, the Department
of the Attorney General, the Division of Public Utilities and Carriers, the Energy
Council of Rhode Island, Narragansett Electric, the Pascoag Ultility District, and the
Rhode Island State Energy Office.

Currently, the RIREC has a photovoltaic (PV) program, a PV outdoor
lighting program, an effort to locate a site for wind power in Rhode Island, a
potential landfill gas project in Cranston, and a request for proposal on fuel cells
and other renewables project. To date, the RIREC has provided buy-downs for
about ten PV systems including a 43kW system, four PV outdoor lights, and one
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200kW fuel cell. For homeowners interested in installing a PV system, the RIREC
is now providing a buy-down of $3.00 per watt. A $379,000 grant from the U.S.
Department of Energy enabled over 70 solar/wind projects to be installed on Block
Island (which is not covered by the RIREC). The State Energy Office will continue
to look for ways to further the development of renewables in the state.

03-08-02-02 Hydroelectricity

In 1980, the Governor’s Office prepared a study of the potential in Rhode
Island for renewable energy systems. Hydropower was among the options
considered. This study identified 138 dams with capacities totaling 54MW. Some
of these potential projects have been or are being developed, but many are not
cost-effective at present.

An inventory of the small power production facilities in Rhode Island
prepared by the New England Governors’ Conference showed that there are eight
hydro-powered units, ranging in size from 10kW to 2MW (and totaling 7.02MW)
that were in operation in the early 1980s. By 1999, total hydropower capability in
Rhode Island had fallen to 4AMW. ((11))

While other sites, particularly at existing dams, are developable, such issues
as anadromous fish restoration (the reintroduction of fish species that spawn
upstream, such as salmon) and impacts on shoreline usage may emerge as
possible conflicts. ((11))

The disadvantages of disruptions that may occur to river and stream flows
due to hydroelectric facilities may outweigh the value of the electricity produced
from a particular facility. At best, as stated before, the potential in Rhode Island for
hydropower is not very large.

03-08-02-03 Biomass

The combination of burning wood as the primary home heating source,
while maintaining electric baseboards or portable electric heaters for backup, is not
uncommon. New technologies in woodstove construction reduce particulate
emissions and have the added positive effect of increasing combustion efficiency
and reducing creosote build-up in flues. Given these advances and the general
availability of wood as a fuel, this direct use of biomass has become significant
within the context of an overall state energy policy.

Also to be addressed is the potential for combusting untreated wood waste
in industrial or commercial facilities to alleviate our growing waste stream from
construction and demolition debris. These would include wood-powered electric
generating plants. As with all wood combustion processes, such facilities would
have air quality impacts. However, if the air emissions problems can be resolved
successfully, and other environmental impacts are acceptable, such facilities ought
to be encouraged. In any event, the contribution that the facilities in Rhode Island
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might make to meet overall electricity requirements is expected to be relatively
small.

Another type of biomass facility, with a capacity of 12MW, is active at the
Central Landfill in Johnston, R.I. It is fueled by methane — landfill gas. On the
whole, such facilities should be encouraged. Using landfill methane for electric
generation or heating can have both an energy and environmental benefit, since
existing landfill emissions sustain their own air quality problems. However,
methane facilities, like other generating plants, may also result in emissions
impacts that must be carefully assessed and monitored. The RIREC is considering
an application to expand current capacity at the landfill.

03-08-02-04 Wind Energy

Wind energy is a resource with some potential in Rhode Island. As
mentioned in Part Two, Block Island had a utility-scale wind turbine, but it could not
compete in price with conventional utility power. Wind resources in the state are
not exceptional and are, on the whole, only sufficient to power a wind turbine at a
15-25 percent capacity factor.

Generally speaking, particularly in localized areas where wind regimes may
be sufficient to support cost-effective power generation, land use and aesthetic
considerations may preclude such development. At this time, large-scale
development of wind power in Rhode Island is not likely to be a reality for many
years, mostly due to a combination of wind speed, appropriate land use, and
willing landowners.

Proponents of this form of renewable energy can take heart in the fact that
this will not preclude wind development in other parts of the country. South Central
Vermont is home to the first commercial scale wind power facility in the Northeast.
Since June of 1997, eleven 550kW wind turbines have been converting the power
in the winds blowing across the Green Mountains into emission-free renewable
electricity for Green Mountain Power’s customers. ((23))

As the newsletter World Energy Update commented, “Wind energy will
provide one of the cheapest sources of power within the next decade. It is also a
resource that knows no political or geographic boundary. These projects
demonstrate that [in many areas] wind is becoming competitive with many
conventional forms of electrical power generation.” ((7))

03-08-02-05 Solar

Rhode Island receives between 3,500 and 4,000 Watt-hours per square
meter per day (Whr/m/d) of energy from the sun on a horizontal surface, also
referred to as daily global solar radiation. With the buydowns now available for PV,
coupled with the tax incentives for renewables, solar/PV systems in rooftops will
become a common sight in the state.
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In the transportation sector, solar electric cars, which were virtually unheard

of a few years ago, have won new interest through racing and endurance
competitions sponsored by technical schools and universities. Solar cars, which
run on electricity generated by photovoltaic solar panels, can help reduce urban air
pollution and our reliance on foreign oil if they reach the marketplace and are
accepted by consumers.

03-08-03 Policy Recommendations

State policy should encourage continued private sector development of
renewable energy applications and support studies to determine the feasibility
of establishing a renewable portfolio standard for Rhode Island.

State buildings and other government facilities should use renewable energy
applications wherever practical in new construction and at opportunities for
replacement.

State policy should encourage all buildings to use renewable energy
applications wherever practical.

03-08-04 Other Recommendations

The State Building Code Commission should specify minimum standards using
natural heating and cooling to improve energy efficiency. Appropriate designs
incorporating both passive and active solar should be encouraged.

The State Energy Office should render whatever assistance it can (such as
grants or technical advice) on a case-by-case basis to individuals, municipal
agencies and institutions who wish to utilize solar, wind, or any other renewable
resources.
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Part 781-04:
MEASURING OUR PROGRESS

No single index such as per capita energy use can do a comprehensive job
of describing the state's energy performance and trends in energy efficiency. A
single index cannot provide much management information about whether the
overall goals of the strategy are being met. It also does not indicate what factors
might need to be addressed to improve the strategy's success.

Consequently, a measurement and evaluation plan is needed to establish a
set of performance indices that are specific to energy sectors, sensitive to
economic conditions, and sensitive to substitution in fuels. These indices will rely
on currently collected information wherever possible.

Accordingly, the State Energy Office will develop and implement a
measurement and evaluation plan independently of this Energy Plan. This will
consist of an annual energy savings report on its energy programs to track the
response of government agencies within Rhode Island to the recommendations of
this Energy Plan.

The Department of Environmental Management will also be developing a
“‘LEAP2000” model, which is an integrated, end-use-oriented accounting tool for
studying energy and environment scenarios. This model will assist in evaluating
existing and potential programs as well.

These efforts will show the impacts of strategies recommended and
implemented. The Energy Plan will be reviewed and updated as warranted.
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NOTABLE ENERGY LEGISLATION

A-1



Energy Loans and Tax Credits in Rhode Island

Legislation on both the state and federal levels has prompted new energy
programs designed to conserve existing supplies or stimulate the development of
new, efficient, and environmentally friendly alternatives. This appendix highlights
the latter.

Two Rhode Island laws focusing on alternative fueled vehicles (AFVs) are
R.I.G.L. 37-8-17.2, the “Energy Revolving Fund,” and R.l.G.L. 44-39.2, the
“Alternative Fueled Vehicle and Filling Station Tax Credit.” Chapter 37-8 provides
loans for the purchase or lease of AFVs by state or municipal agencies, or for “the
implementation of energy conservation and energy cost reduction measures.”
Proceeds from the repayment of these loans provides the basis for future loans for
the same purposes.

Chapter 44-39.2 allows tax credits equaling up to 50 percent of the capital,
labor, and equipment costs for constructing alternative fueling or recharging
stations for, respectively, AFVs or electric vehicles. Tax credits are also provided
for the purchase of AFVs or the conversion of conventional vehicles to alternative
fuels. However, credits under Chapter 44-39.2 will no longer be available after
January 1, 2003.

Other important energy legislation includes R.I.G.L. 44-57, Sections 44-57-1
to 44-57-12, the “Residential Renewable Energy System Tax Credit.” This allows
a one-time tax credit for the purchase of “a photovoltaic system, a solar domestic
hot water system, an active solar space heating system, or a wind-generating
system.”

The tax credits are allowed against business corporation or personal income
taxes. The full text of the statutes can be downloaded from the Rhode Island
General Assembly web site as indicated below:

37-8-17.2 http://www.rilin.state.ri.us/statutes/title37/37%2D8/s00030.htm
44-39.2 http://www.rilin.state.ri.us/statutes/title44/44%2D39%2D2/s00001.htm
44-57 http://www.rilin.state.ri.us/statutes/title44/44%@2D57/s00001.htm
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Federal Mandates for Alternative Fuels
(Described by the U.S. Department of Energy)

The Clean Fuel Fleet Program
As Part of the Clean Air Act Amendments (CAAA)

What is CFFP? - The Clean Air Act (CAA) was passed in 1970 to improve air
quality nationwide. Congress amended the law in 1990, creating several initiatives
to reinforce one of the original goals of the CAA to reduce mobile source
pollutants. Implemented by the U.S. Environmental Protection Agency (EPA), the
Clean Fuel Fleet Program (CFFP) is one such initiative. The CFFP requires fleets
in cities with significant air quality problems to incorporate vehicles that will meet
clean-fuel emissions standards.

What fleets are covered? - Federal, state, municipal, fuel provider and private
fleets are currently mandated by CAAA. Fleets that own, operate, lease or control
at least 10 light-duty vehicles, trucks (8,500 Ibs. or less) or heavy-duty vehicles
(8,500-26,000 Ibs.) are covered. Of the fleet vehicles, 10 or more must be
operating in an affected area (see below) and be centrally fueled or capable of
being centrally fueled 100% of the time at a station that is owned, operated or
controlled by the affected fleet operator.

What areas are affected? - Consolidated Metropolitan Statistical Areas (CMSA)
are cities or areas that had a population of at least 250,000 at the time of the 1980
U.S. Census and have been classified as extreme, severe or serious non-
attainment for ozone or carbon monoxide (CO). Under the CAAA, states were
given the option to adopt the CFFP or a substitute program that achieves
equivalent or better emissions reductions. The following CMSAs have opted to
participate in CFFP:

Atlanta, GA Denver-Boulder, CO
Milwaukee-Racine, WI Chicago-Gary-Lake County, IL/IN

What fuels and vehicles can be used to satisfy the mandate? - The CAAA
defines a clean fuel as any power source on which a vehicle is certified to meet
federal Clean Fuel Vehicle (CFV) emissions standards. Clean fuels include
alternative fuels, oxygenated fuels, reformulated gasoline (RFG) and conventional
gasoline. A CFV is a vehicle that is certified to Low Emission Vehicle (LEV)
standards or better, and operates on the fuel to which the vehicle was certified as a
LEV. The fleet operator must always use the clean fuel in the affected area.

What vehicles are exempt? - Vehicles that are exempt from the mandate include
law enforcement and emergency vehicles, non-road vehicles, vehicles held for
lease or rental to the general public, vehicles held for sale by dealers and military
vehicles (classified as necessary for national security).
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How are credits earned? - Any CFV purchased before September 1, 1998 can be
counted as a purchase credit. Vehicles that have cleaner emissions ratings than
the required LEV rating are worth additional credits.

LEV = 1 credit ULEV = 2 credits ZEV = 3 credits

Low Emission Vehicle Ultra Low Emission Vehicle Zero Emission Vehicle

Purchasing Requirements - The requirements listed below apply to the
percentage of new vehicle acquisitions that must be CFVS. Dates for categories
are based-on vehicle model year. GVWR = gross vehicle weight rated.

2001 2002 2003 2004 2005 2006

GVWR <8,500 Ib. | 70% 70% 70% 70% 70% 70%
(% of CFVs)

GVWR <26,000 Ib. | 50% 50% 50% 50% 50% 50%
(% of CFVs)

Need More Information about CAAA?

EPA Websites:
Office of Mobile Sources http:/www.epa.gov/OMSWWW
Clean Fuel Fleets http://www.epa.gov/oms/cff.htm
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The Energy Policy Act

What is EPAct? - The Energy Policy Act (EPACT) was passed in 1992 to
accelerate the use of alternatve fuels in the transportation sector. The U.S.
Department of Energy's primary goals are to decrease the nation's dependence on
foreign oil and increase energy security through the use of domestically produced
alternative fuels. DOE's mission is to replace 30% of petroleum based motor fuels
by the year 2010.

What fleets are covered? - Federal, state and alternative fuel provider fleets are
currently mandated by EPACT. Fleets that own, operate, lease or control at least
50 light-duty vehicles (8,500 Ibs. or less) in the United States are covered. Of the
fleet vehicles, 20 or more must be operating primarily within any affected area (see
below). The vehicles must also be centrally fueled or capable of being centrally
fueled. A fleet must meet all three requirements to be “covered” by EPACT.

What areas are affected? - Metropolitan Statistical Areas (MSA) and
Consolidated Metropolitan Statistical Areas (CMSA) are cities or areas that had a
population of at least 250,000 at the time of the 1980 U.S. Census. The Fleet
Buyer's Guide web site searches the MSAs and CMSAs using zip codes to
determine if a fleet is in an affected area.

What fuels and vehicles can be used to satisfy the mandate? - EPACT defines
an alternative fuel as any fuel that is substantially non-petroleum and yields energy
security and environmental benefits. EPACT currently recognizes the following
fuels: methanol and denatured ethanol as alcohol fuels (alcohol mixtures that
contain no less then 70% of the alcohol fuel), natural gas (compressed or
liquefied), liquefied petroleum gas, hydrogen, coal-derived liquid fuels, fuels
derived from biological materials and electricity (including solar energy). DOE can
expand this list when new fuels are developed and approved as meeting this
definition. Vehicles designed to run on any of the above altemative fuels may be
dedicated or dual-fuel, including bi-fuel and flexible fuel.

What vehicles are exempt? - Vehicles that are exempt from the mandate include
law enforcement vehicles, emergency vehicles, non-road vehicles and vehicles
used for product evaluations and testing.

How are credits earned? - Credits for light duty vehicles are earned at a rate of
one credit per vehicle in excess of the minimum acquisition requirement. One
credit may also be allocated for each year the alternative fuel vehicle (AFV) is
acquired before the requirement date. Once the fleet's light-duty AFV purchases
have been fulfilled, credits may be earned for medium-duty AFVs and heavy-duty
AFVs. These credits can be used to satisfy acquisition requirements in
subsequent years or sold and traded between fleets.

Purchasing Requirements - The requirements listed below apply to the
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percentage of new vehicle acquisitions that must be AFVS. Dates for the federal
requirements are based on the federal fiscal year, while all other dates are based
on the vehicle model year.

Year Federal State Alternative Fuel Municipal &
Provider Private*
2001 75% 75% 90%
2002 75% 75% 90% 20%
2003 75% 75% 90% 40%
2004 75% 75% 90% 60%
2005 75% 75% 90% 70%
2006 75% 75% 90% 70%

*Percentages listed for municipal and private fleets are currently not mandates
under EPACT.

Need More information about EPACT?

Web sites:

The Alternative Fuels Data Center http://www.afdc.doe.gov
Fleet Buyer's Guide (MSA/CMSA, incentives and laws, vehicle information)
http://www.fleets.doe.gov
State and Fuel Provider Acquisition and Credits Reporting Database
http:/www.ott.doe.gov/credits
Federal Fleet Reporting Form
http://www.whitehouse.gov/WH/EOP/OMB/html/mheda/afvguide.html
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Appendix B
ENERGY GLOSSARY

AGGREGATION: A group of consumers banding together to purchase power for
a better price.

ALTERNATIVE ENERGY SOURCE: A renewable source of energy such as
solar, wind, geothermal. Synthetic fuels/processes such as coal gasification and
oil shale are sometimes categorized as alternative energy sources as well (see
Renewable Energy).

ALTERNATIVE FUEL: “Substantially” non-petroleum energy source as defined
by the Energy Policy Act (EPACT) of 1992. Examples include coal-derived liquid
fuel, methanol, denatured ethanol, compressed natural gas (CNG), liquefied
propane gas (LPG), and electricity.

ALTERNATIVE FUEL VEHICLE (AFV): A vehicle that can operate on an energy
source other than traditional fuels such as gasoline or diesel fuel (see
Alternative Fuel).

BIOMASS: Biological matter that can be used as a source of energy, including
wood and other plant matter, municipal wastes, and methane produced from
landfills, food crops or grain surpluses.

BRITISH THERMAL UNIT (Btu): A standard unit for measuring quantities of
heat energy. One Btu equals the heat required to raise the temperature of 1
pound of water by 1 degree Fahrenheit at sea level.

CLEAN AIR ACT (CAA): A federal law (42 U.S.C. Section 7401 et seq.) that
establishes national ambient air quality emission standards designed to reduce
air pollution, including ground-level ozone, toxic gases, and acid rain. The 1990
Clean Air Act Amendments are known by the acronym CAAA.

COGENERATION: The sequential production of electricity and thermal energy
from a single generating system.

CONSERVATION AND LOAD MANAGEMENT: The process of reducing energy
consumption, especially at times when the utility is at peak load. Load
management also involves shifting use of demand to off-peak periods when
electricity costs are lower and efficiency is higher.

DEGREE DAYS: Heating degree days and cooling degree days indicate the
direction in which the mean daily temperature varies from 65°F. The degree day
value is the difference between 65° and the mean daily temperature (the average
of daily maximum or minimum temperatures for a given day).
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DEM: The R.l. Department of Environmental Management.

DEMAND: The rate of electrical usage over a specified period of time (usually15
or 30 minute segments). Measured in kilowatts (kW).

DEMAND-SIDE MANAGEMENT (DSM): The planning, implementation, and
monitoring of utility activities designed to reduce customer use or energy to
produce desired changes in the utility. Often used as a synonym for
Conservation and Load Management.

DISTRIBUTION UTILITY: The regulated electric utility that constructs and
maintains the distribution wires connecting the transmission grid to the end-user
(customer).

DOE: The U.S. Department of Energy.

ELECTRICITY GENERATION: The process of producing electric energy by
transforming other forms of energy, e.g., natural gas, petroleum, or nuclear
energy; also the amount of electric energy produced, as expressed in watthours.

EMISSIONS: Gases and particulates from combustion discharged into the
environment.

END-USE ENERGY CONSUMPTION: The direct consumption of primary fuels
such as oil, gas and coal, as well as electricity, in the four end-use sectors (see
End-Use Sectors).

END-USE SECTORS: The residential, commercial, industrial and transportation
sectors of the economy.

ENVIRONMENTAL EXTERNALITIES: Impacts on the environment that are not
ordinarily factored into production and pricing decisions, e.g., the heightening of
the greenhouse effect due to the selection of a particular source of fuel for a
power plant.

EPACT: The National Energy Policy Act of 1992. Wide-ranging legislation
touching on virtually every sector of the U.S. energy industry. A key feature
revamps federal regulation of power utilities to stimulate competition at the
wholesale level; another mandates expanded use of alternative fuel vehicles
(AFVs).

FERC: The Federal Energy Regulatory Commission. This body, established by
the Federal Power Act, oversees the nation's utility industry. FERC sets the
rates, terms, and conditions for wholesale sales of electricity and for all
transmission services in interstate commerce.
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FUEL CELL: An energy source similar to a battery, using an electrochemical
process to convert the chemical energy in a fuel directly into electricity, heat, and
water. Fuel cells produce power without conventional combustion or rotating
machinery, and can be placed close to energy users without expanding
transmission and distribution lines.

GENERATION COMPANY: A regulated or non-regulated entity that operates
and maintains existing generating plants. The generation company (or genco)
may own the generating plants and either be part of a traditional, vertically
integrated electric utility or an independent company under a restructured, non-
integrated system. Otherwise, it may perform a marketing function on behalf of
another party that owns the plants.

GRID: A system of interconnected power lines and generators that is managed
so that the generators are dispatched as needed to meet the requirements of
customers connected to the grid at various points. Locally the system is
managed by Independent System Operator New England (see ISO-New
England).

HEAT PUMP: A refrigeration machine possessing the capability of reversing the
flow so that its function can be either heating or cooling. When used for heating,
it extracts heat from a high-temperature source and transfers it to the point where
it is needed.

HHS: U.S. Department of Housing and Human Services.

INVESTOR-OWNED UTILITY: A company that provides utility services, is
owned by stockholders, and is operated for a profit.

IPP: Independent power producer. This designation applies to non-utility
generators that do not cogenerate steam and electricity, and thus are not
"qualified facilities" under PURPA from which utilities are required to purchase
power (see NUG; PURPA; Qualifying Facility).

ISO-NEW ENGLAND: A not-for-profit private corporation (or “independent
system operator”), regulated by the Federal Energy Regulatory Commission
(FERC), that is under contract with the New England Power Pool (NEPOOL) to
manage the bulk power generation and transmission systems in the New
England region and administer the wholesale electricity marketplace (see New
England Power Pool).

KILOWATT (kW): A unit of electric power equal to 1,000 watts, or to energy
consumption at the rate of 1,000 joules per second.

LIHEAP: Low Income Home Energy Assistance Program.
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LOAD CENTER: A geographical area where large amounts of power are drawn
by end-users.

LUMEN: A measure of light generated by a luminous source. One lumen across
one square foot equals one foot-candle.

MSW: Municipal Solid Waste.

NECPA: The National Energy Conservation Policy Act (P.L. 95-619). Title Il of
this act authorizes the federal grants program to institutions to audit or modify
their buildings to conserve energy.

NEPOOL: The New England Power Pool, a voluntary association of electric
utilities and non-utility companies participating in the emerging wholesale
electricity marketplace in New England. Based in Holyoke, Mass., NEPOOL
represents 195 generation companies, transmission companies, publicly-owned
entities, suppliers, and end-users. [SO-New England carries on NEPOOL'’s
former task of managing the power grid and dispatching power to distributors or
end-users through a competitive bidding system. NEPOOL and ISO-NE are, by
design, independent of each other (see ISO-New England).

NUG: Non-utility generator. A broad term that covers qualifying facilities and
independent power producers (IPPs) in areas where utilities still own
generating facilities (power plants) under the traditional, vertically-integrated
system.

OPEN ACCESS: The principle by which a utility that owns or controls
transmission lines would allow competitors to provide service along those lines to
their customers.

PERFORMANCE-BASED REGULATION: Also known as incentive regulation.
Any rate-setting mechanism that attempts to link rewards (generally profits) to
desired results or targets.

PHOTOVOLTAICS: Solar cells used to convert sunlight into DC electricity
through semiconductor electronic processes.

PUC (or RIPUC): The R.I. Public Utilities Commission.

RADIATION: The transfer of heat from one body to another by heat waves
without heating the air between the bodies.

R-VALUE: The measurement of thermal resistance in a substance.

RENEWABLE ENERGY: A class of energy sources, such as solar, wind, hydro
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or biomass, whose supply is continuously or periodically renewed. Also called
renewable resources, or simply renewables.

RENEWABLE PORTFOLIO STANDARD (RPS): A market-oriented policy for
accelerating the introduction of renewable resources and technologies into the
electric sector. An RPS sets a schedule for establishing a minimum amount of
renewable electricity as a fraction of total generation, and requires each supplier
that sells electricity to meet the minimum either by producing that amount of
renewable electricity in its mix or acquiring credits from generators that exceed
the minimum.

RESTRUCTURING: The separation of the various utility functions in the
traditional, vertically-integrated utility system into entities that are individually
operated and owned.

SYSTEM BENEFIT CHARGE: A 2.3 mils charge per kilowatt-hour on all electric
bills for the purpose of funding DSM and renewable energy programs in Rhode
Island.

THERM: A unit of gas fuel containing 100,000 Btus.

URA: The Utilities Restructuring Act of 1996, the Rhode Island law that
unbundled electricity generation, transmission and distribution.

VERTICAL INTEGRATION: An arrangement whereby the same company owns
all the different aspects of making, selling, and delivering a product or service. In
a vertically-integrated electric industry, a utility will own the power plants,
transmission system, and distribution system.

WAP: Weatherization Assistance Program.
WATT: The electric unit of power or rate of doing work; one ampere flowing
under pressure of one volt at unit power factor. Analogous to horsepower or

foot-pounds per minute of mechanical power. One watt equals 3.4 Btu/hr.

WIRES CHARGE: A term referring to charges levied on power suppliers or their
customers for the use of transmission or distribution wires.
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