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Biomass Resources

-~ Harvested timber (round logs)

> Residue and waste from sawmills
. Fish oil

.- Municipal waste

> Energy crops

> Algae

>  Methane
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Advantages of Biomass

-~ Can supply on demand, base load power

- Available year-round with storage

-~ Carbon neutral

- Can be processed into a syngas or liquid fuel

~Can be used for power generation, space heating,
and transportation applications
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Energy Input In PCE Communities

Small engine

Large engine 4
electricity

Community heat

Home heating |

Data from ISER/UA
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Disadvantages of Biomass

~  Expensive to handle, low energy density
.- Must be utilized near its source

.~ Labor intensive

-~ Bulky, storage can be a challenge
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-~ The use of biomass has achieved widespread

Biomass in the Lower 48

acceptance as a power source

. Typical technology is biomass-fired boilers and
Rankine steam cycle for power generation

.~ Resource includes landfill gas, MSW, wood &

wood residue

- EIA data indicate that in 2006, net summer
“Capacity for biomass totaled 9,910 MW (~1% of

total U.S. generating capacity)

o ACEP
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Biomass use Worldwide

~ Primary energy source
for V2 of the world’s
population

.- Europe is a leader in
clean technologies

~ A variety of generation
technologies being

utilized e
~ India also a leader 2 MW plantin Gassing, A
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Research Challenge

. Reduce capital costs

-~ Improve efficiency of energy conversion (the
smaller the system, the inherently less efficient)

.+ Lower emissions

> Improve integration with existing generation
systems
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Gasification vs. Direct Combustion

~ Incomplete versus complete combustion to
form a syngas

» (Gasification can be more efficient than direct
combustion

~ Very little industrial scale gasification being
done

- Main challenges are economic and integration
with downstream processing applications, also
difficult to achieve optimal performance for
varying fuel conditions
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Biomass as a crop

~ It would require approximately 500 acres to grow
a biomass crop to fuel a 500 kW generator,
assuming production of 5 tons/acre/year

. Biomass crops are fast growing crops grown
specifically for energy generation

-~ High cost of production relative to fossil fuels, but
more of the money stays in the community

-~ Chicken and egg problem — what comes first, the
crop or generation facility?

:

.
o) i
OO ! e e e T R R R e
- T A eree e Foaregy v B,

'




[ S—

Biomass as a crop

~ It would require approximately 500 acres to grow
a biomass crop to fuel a 500 kW generator,
assuming production of 5 tons/acre/year
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The Opportunity

.- Alaskan rural communities represent a high
value niche market for emerging technologies

~ Alaskan villages could provide global leadership
- In rural biomass power systems

~  There is a nitch market for small (100kW to
SMW) modular biomass power systems
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Experience in Alaska

-~ Co-firing in coal power plants

- Phytoremidiation o |
Revegetation e

- Landfill caps T

» Bioenergy crops

Eielson Recycling Program
densified 1500 tons per year
of waste paper and cardboard
discontinued in 2006

for ACEP o
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‘Sweden’s Experience in Willow Farming

-~ Started in 1970’s
~ Many analogies for Alaska (similar latitude)

.~ Controlled pollination, hybridization and cloning
~all are extensively used

~ Fully mechanized from planting to harvesting

. Biomass is chipped onsite and stored or directly
burned in CHP plants
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Phytoremediation

Used to treaturban @ ¢ ! .i
wastewaters, landfill leachate, 1
industrial wastewaters and
sewage sludge
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Woody Biomass
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Turbine Evaporator

Condenser H

Pump

Chena Geothermal Powerplant
Organic Rankine Cycle (ORC) technology
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Tumine Evaporator

Condenser H

Pump

Chena Geothermal Powerplant
Organic Rankine Cycle (ORC) technology
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Toppmg cycle doubles effrcrency to >20% and increases

energy utilization to 80%

mperaire ()

L
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The Ggéi Comlamed Heat and Power (CHP)

Air or water
condenser

Med temp ORC

200kW Power R
output <.

200kW Power <{—m
output

Boiler or Thermal Oil Heater

Space heating and greenhouses
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” _Demonstration Project at K&K Recycli

> 'Located near North Pole
FOOkW gross, 300kW net output

Fuel is 5000 tons of paper, cardboard and brush
supplemented with farmed willow (future)

Designed for rural village application — thermal oil
‘bouler load following

|
Estlmated cost to generate power is 6.4¢ per kWhr

Co-Iocated with heat load (space heating,
greenhouses)
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www.uaf.edu/acep

For more information contact:

Gwen Holdmann

Organizational Director

Alaska Center for Energy & Power
University of Alaska

Tel: (907) 474-5402

E-mail: Gwen.Holdmann@uaf.edu
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Alaska Center for Energy and Power

ACEP RESEARCH MISSION: To meet state and
local need for applied energy research by working
towards developing, refining, demonstrating, and
ultimately helping commercialize marketable
technologies that provide practical solutions to real-
world problems.
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Economics of Village Scale
Wood-fired Power Systems

Benefit Cost Ratlo
\Dlese! Prlces I-llgh ‘
COStherformance Mld-Caso

o\

~( ,..',”'gmonstratlon project needed.
’ Land management planning and
expanded harvest system necessary.

Hydro Wmd WOOd — :
— Lessthan0.8

= z - 081010
4 Greaterthan 1.0 '
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Biomass Supply vs Requirement
Interior Alaska Communities

B Tanana

B Biomass Production Capability —
(m3/yr)

wm | inear (Fuel Required (m3/yr))

-

B Ft. Yukon

250
Average Power Output (kW)

Timber inventory source: Putman 2007
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Bristol Bay Borough is the Sockeye Salmon Capital of the World
Bristol Bay harvested 173 million pounds of sockeye salmon in 2008

Average waste (throw away) per fish is 30%

* % X%

57 million pounds of waste is flushed back in to Bristol Bay
Currently using fish oil as a source of energy:
1} Dutch Harbor - Unisea Inc. Renders fish oil for in house energy use

2) Kodiak - Cooperative facility for rendering fish oil and value added
fish pellets

3) Juneau - Floating processor rendering fish oil for resale

A successful co generation of energy facility - Ugashik Community Center

Thank you for your interest in renewable energy. There is a world of energy
yet to be discovered.

Yvonne Kopy, Bristol Bay Borough Planner/ Grant Writer
PO Box 189, Naknek, AK 99633 907-246-4224
email: planning@theborough.com




Naknek Electric Association, Inc.
Proposed Regional Geothermal Generation Project

December 2007

Naknek Electric Association, Inc. (NEA) is exploring geothermal power production in an effort to improve its ability to
provide reliable and affordable electricity. The cooperative faces an urgent need to identify sound alternatives to diesel
generation due to the increasing and unpredictable costs of fossil fuels. These costs threaten the economic health and
sustainability of the Bristol Bay and Lake Regions of western Alaska. Recently, the diesel fuel surcharge, which is
reflected in the electric rate charged to NEA consumers, has increased by about 68% or more than $73.00 per month for
a typical residential customer. Information indicates that development of geothermal power production will stabilize and
lower electric rates in Naknek and throughout the region where approximately 6,500 people live in 25+ isolated rurai
communities.

Bristol Bay is considered the Sockeye Salmon capital of the world. In recent times, the harvest of Sockeye Salmon in a
single summer topped 45 million fish. Since the area has a natural economic base, lowering the cost of electricity is
expected to significantly improve the local economy. If energy costs can be reduced several seafood processors have
indicated they would be interested in extending their seasons in the Bay to include secondary processing of salmon.

NEA’s interest in geothermal power took root over a decade ago when the cooperative began researching local
geothermal energy potential. It found considerable research data completed within the Katmai National Park and
Preserve which warranted further exploration. The park boundary lies just a few miles from NEA's electric lines. During
preliminary discussions with federal officials, it appeared that gaining access to the identified potential resource through
park and refuge lands would be excessively expensive and time consuming. NEA continued to watch for geothermal
opportunities, and focused on improving diesel production efficiency and other efforts to stabilize electric rates.

NEA found that today’s drilling technology supports the development of geothermal resources at approximate depths of
10,000 feet or more. Therefore, it may be possible to find a resource outside the national park and close to existing road
and electric distribution infrastructure. NEA is currently assessing local geothermal resources, available geothermal power
technologies and options for a transmission system that will extend the benefit of gecthermal resource development to all
communities in the region.

Thus far, NEA has completed research, review, and assessment of thermal imagery map overlays, oil well production and
log data, and regional faults and fractures data. It has also completed surface testing, which shows the presence of
minerals indicative of an underlying geothermal resource, and has drilled three shallow test wells, reaching bedrock. NEA
just finished its thermal probe testing, while seismic 3D modeling is currently still in progress. Data from both methods of
analysis will be available in mid December of this year. NEA hopes the data provided will assist in determining which site
is optional for drilling a deep well of 10,000+ feet.

With resource identification, NEA proposes construction of a 25 MW geothermal plant serving 25+ villages within the
Bristol Bay and Lake Regions. This project would be the first utility-grade geothermal development in Alaska. The initial
cost estimate for the plant and approximately 450 miles of transmission line interconnecting regional villages is $200
million. Over the past decade NEA has invested approximately $1 million in initial research and exploration of renewable
alternative energy and is committed to being a financial partner as the project proceeds. NEA is approaching both state
and federal governments for matching assistance.

Proposed Project:
« 25 MW Geothermal Generation Facility
« 450 miles of transmission iines to bring electric energy to 25+ villages. Lines would extend from Naknek/King
Salmon to Pilot Point; to Iliamna/Port Alsworth; and to Dillingham/New Stuyahok/Togiak and beyond
« Initial Load: 18 MW with full potential to use 25 MW within two years
Benefits:
e Dramatic drop in the cost of power production, estimated to decrease 70%
e Cleaner environment with elimination of 3.5 million gallons of diesel fuel now used to generate electricity
» An energy base for long-term economic development sustaining local communities

While NEA's interest in the project focuses on production of electricity, identification of a geothermal resource could bring
many other benefits, including hydrogen production, hot water heating to nearby communities, and the development of
spas, greenhouse projects, and other related businesses.
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PROPOSED
REGIONAL
GEOTHERMAL
DISTRIBUTION
NETWORK
424 Miles Overhead
24 Miles Under Lake lliamna

424 - 41 - 31 +56 +56 = 484 m

NOYR: ALL SHOWN DISTANCES ARD APPROXIMATE MILACK

PREPARED BY
COASTAL SURVEYORS
FOR

NAKNEK ELECTRIC COOP
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Our New Generation
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WOOD TO ENERGY

Wood is a viable source of energy producing BTU’s of heat at a cost to the consumer comparable
to electricity when produced by hydro, wind, coal or natural gas. Wood burning appliances that
employ new technology provide a safe, efficient and clean means to convert the readily available
supply of wood fiber in many regions of Alaska to a reliable, environmentally friendly and
economic source of fuel to heat residential and commercial buildings.'

FIBER SUPPLY

In Southeast Alaska, the commercial harvest of timber from the Tongass National Forest on
lands owned by the Federal Government, State, Alaska Mental Health Trust, University of
Alaska and Sealaska all generate a substantial volume of logs not suitable for sawing. This
material is currently chipped and sold to pulp and paper mills or left in the woods. Pacific Log &
Lumber, a sister company also owned by the Seley Family Partnership will harvest
approximately 25 Mmbf of timber annually to supply saw quality logs to it’s sawmill in
Ketchikan. Approximately 30% of the timber harvested is unsuitable for the manufacture of
lumber and in recent years has been chipped and transported for sale to Pulp and Paper mills in
Canada and Washington. - '

Alaska Chip currently maintains a decked log fuel wood inventory of approximately 1.8 Mmbf.
Based upon a conversion of 209 CF per Mbf and 85 CF solid wood equivalent per cord, this

_inventory will yield approximately 4,425 cords of wood. The annual total volume of logs

harvested by Pacific Log & Lumber not suitable for producing sawn lumber is approximately 7.5
Mmbf yielding 33,187 cords.

. When you consider that one cord of hemiock will yield the same BTU value as 157 gallons of #2

diesel, it 1s easy to grasp the potential benefits that our wood fuels program will generate for our
Customer, our Communities and our Company. There are many factors that affect the delivered
cost of home heating fuel to the consumer with most of them outside the control of government
or the consumer. Alaska Chip can predict the future cost of wood fiber up to 12 months in
advance of production and is giving ample notice of price changes to the customer.

The Tongass Land Management Plan recently released by the US Forest Services identifies a
sustainable annual harvest of 267 Mmbf. With a 30% fuel wood component, this supply source
alone has the ability to replace 31 Million Gallons of #2 Diesel heating fuel.

MARKET

The conversion of logs to a transportable form will entail the production of split wood,

commonly known as cord wood and wood chips blended with bark and sawdust (bio-mass).
Many homes in Alaska currently have a wood burning stove or fireplace as a secondary heat
source. They are often used simply for the ambiance created by the crackling fire and visible

' Pellet Fuels Institute “Compare Fuel Costs™ calculator
www.pelletheat.org/3/residential/compareFuel.cfm
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flame or the pleasure derived from wood heat on a cold and damp day. With the high cost of
heating oil, this secondary means to heat the home has in many cases become the primary source.

When researching the market, we found that many elderly citizens prefer burning wood but have
until now, been unable to locate a supplier who can guarantee delivery of seasoned split wood to
their home.

Most new wood fired boilers are an environmentally acceptable means to produce heat for larger
homes, commercial buildings and multiple tenant dwellings. In this application it is preferred to
utilize wood in a chip or pellet form. The consistent size of the wood fuel allows the transfer of
fuel from on-site storage to the boiler by a mechanized means such as an auger or moving bed
system.

The proximity of the end user to the fuel source, thereby reducing transportation cost and the
current cost of oil or electricity will determine the economic viability of wood energy as a
primary heating source on a region by region basis thus establishing the marketplace.

With a commercial supply of wood fuels and the availability and distribution of environmentally
safe and efficient wood fired stoves and boilers, people in the tree growing regions of Alaska will
benefit the most by converting to wood energy as their primary heat source. Even with the initial
investment to purchase a wood fired boiler or wood stove, burning wood instead of oil will result
in a savings of 50-60%.

The attached Brackley statistics cstimate the total green tons of wood required to replace oil as
the primary heating fuel of both the residential and commercial sectors from Yakutat to:
Ketchikan is 592,951 green tons or a log equivalent of 104,026 Mbf. The communities of
Juneau, Sitka and Ketchikan that we consider our primary market due to the transportation
advantage total 75,396 Mbf (72% of the total Southeast Alaska usage) or 171,903 cords. The
single processor that we are operating today will produce 30,000 cords of split wood a year
operating at full time two shift capacity to meet 17% of the existing demand.

As a Nation, lowering our dependency on oil may be one of the most important tasks we face.
20,238 homes located on the Alaskan Panhandle from Yakutat to Ketchikan burn 14,581,479
gallons of diesel as the primary heat Source. ? This dependency on oil could be significantly
reduced by converting to wood fuels.

WOOD BURNING APPLIANCES

Utilizing heating appliances like those developed, improved and operated in Europe today

minimizes the cost of conversion to wood burning technology. A modern boiler can be ordered to
operate on split wood, pellets, chips, coal and other manufactured products.® The KOB (German
manufactured) units are specifically developed to burn wood and are far superior to conventional

2 Department of Energy, Energy Information Adminisiration publication
3 KOB PYROMAT DYN model 45, 65, 85 www . koeb-schaefer.com
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heating systems with regards to economic efficiency, operating safety and user-friendliness. All
operating phases are continuously monitored by microprocessors and controlled fully
automatically. The result is perfect, emissions-optomised regulation of the output. With the use
of very modern technologies, maximum comfort, environmental protection and reliability are
achieved.

The European environmental standards for air quality very stringent. These wood burning
appliances operating on wet wood chips utilize an automatic variable drying system at the front
of the boiler. The wet wood chips are pre-dried in a special auger module. Through a heat
exchanger, air is preheated to about 80 degrees C and blown into the auger with the wood chips.
Uniform drying is accomplished by the movement of the chips inside the large auger. The '
exhaust temperature controls the output of the pre-drier. If dry material is introduced the heat
output is reduced. In the area of fuel storage and loading, each system requires individual
planning,

There are many wood stove manufacturers in the United States and abroad. The quality and
capability of the stove is generally synonymous with the purchase price. Most manufacturers
have focused on design, efficiency and affordability and provide a variety of options and safety
features to the buyer. Most stoves are designed for installation in mobile homes and meet EPA
Phase II standards with emissions at 3.1 to 4.5 grams/hr when burning seasoned wood. These
stoves are generally of steel or cast iron construction with the burning chamber lined with fire
brick, pressed vermiculite or another material extending the stove life.

‘While there are many stoves to choose from, it is important that homeowners are motivated to

choose a model that has been designed for safe operations and minimized emissions. In Oregon,
about 94,000 homes burn wood for heat. Half of these homes do so in wood stoves. Oregon
environmental officials enacted the first wood-stove emission regulations in the mid-1980’s,
which the EPA later used as its model for federal standards. The Oregon Department of
Environmental Quality is pursuing legislation that would require replacement of “non-certified”
wood stoves when a home is sold.*

TRANSPORTATION COSTS

Our greatest challenge with fuel wood has been to determine the most efficient and affordable
transportation system to move our product to the customer. Communities in proximity to
commercial forest harvest operations will enjoy the lowest possible cost for wood energy. The
ability to provide wood heat as a competitive energy source is inversely related to the distance
from commercial harvest operations and the transportation cost of the wood fuel. Of course this
relationship applies to all forms of energy shipped to Alaska - especially heating oil which unlike
wood, must be shipped from the Lower 48.

4 Statesman Journal November 2, 2006
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In order to utilize available barge space on existing common catriers, our shipping containers
must meet certain criteria in regards to size and weight for stowage onboard these vessels in
conjunction with 20 and 40 boxes commonly used by transporter. They must be efficiently
loaded at our plant, easily discharged at the customers location and then returned for refilling. No
specialized equipment or handling is required to move split wood in this fashion from the
production site to an Alaska community located on the water. Open top gondolas or ¥ high’s,
currently utilized to ship waste best meet these requirements but are in short supply and represent
a substantial expense to purchase.

ADVANTAGES OF WOOD FUEL

The most important advantage of wood fuel is that it is grown in Alaska and is plentiful, cost
effective and environmentally safe compared to other available fuels. Unlike fossil fuel, burning
wood is carbon neutral. The need for expensive tank farms is eliminated as wood can be stacked
out doors and tarped if 2 warehouse, hangar or other covered building is not immediately
available. If wood gets wet unlike a pellet, it can be easily dried. Unlike diesel, extreme cold
temperatures have no effect on burn ability. The potential liability from a leaky oil storage tank
has been eliminated completely.

Wind turbines will wofk when a steady wind of 8§-40 knots can be maintained 80% of the year,
provided a grid of sufficient size is available to blend wind produced energy with diesel, hydro or
other base load.

Hydropower is plentiful in Alaska, but includes the cost of transmission lines and is economic
only when demand will be sufficient over time to amortize the initially high capital cost.
Moreover, hydropower has long lead permitting and construction time lines and is subject to
litigation, With 90% of the Alaska communities having fewer than 5,000 homes and no common
grid to tie them together, neither hydro nor wind produced power will be as cost competitive in
most places. In those areas of Alaska in which hydropower will be determined to be more
competitive than wood fuel over the long term, wood fuel can be a short term solution until the
hydrofacilities are built and operating and then provide a reliable backup for periods when
hydropower is interrupted.

TIME FRAME

The need for wood fuel as an alternative to diesel is immediate. Due to fluctuations in the
delivered cost of diesel, many residents in Southeast Alaska have shut down their diesel fired
boilers and have plugged in portable electric room heaters. Local utilities in Ketchikan and Sitka
are unable to meet the forecasted demand for electric power during portions of the winter months
without the use of diesel generators. As the Legislature and the Administration have already
determined, the cost to heat a home in Southeast Alaska (or anywhere else in Alaska) in winter
with diesel fired generators is significant. With governmental assistance to promote conversion
to wood fuel, annual heating costs and dependency upon diesel can be significantly reduced.
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The Renewable Energy Fund and grant program represents recognition of the problem and a
substantial investment in resolving it. I challenge the Legislature to invest a portion of the funds
in projects that provide an immediate benefit. Give high consideration to applicants who are
willing to match dollar for dollar in investment. Support the development of new concepts but
don’t overlook proven technology. Alaskan’s need relief from the uncertainty and high delivered
cost of diesel today.

BUSINESS MODEL

Alaska Chip will implement it’s wood to energy plan in three steps;

A Split Wood for residential usage
B Chips for residential and commercial chip fuel boilers
C Bio Fuel production

Alaska Chip has invested $500.000 in new equipment to produce wood fuel. Our Multitek 4030
processor has been delivered to Ketchikan and we are producing cord wood with distribution
points in Ketchikan and Juneau. Our distribution will be expanded to Sitka in the near future.

The Forest Service and Coast Guard have issued contracts to engineering companies to study the
potential for converting facilities located in Southeast Alaska from oil fired to wood fired boilers.
In both cases these companies have concluded that wood chips provide the best source of wood
fuel as they can easily be metered to the boiler from a storage silo depending upon the demand
for heat. We have also found this to be true in Europe where we have studied wood fuel heat
systems that have been operating for many years, '

Alaska Chip currently produces approximately 15,000 Green Tons of wood chips a year that are
sold to pulp and paper mills. We have the ability to expand our production to 55,000 Green Tons.

An equally important part of implementing this plan is to source the best chip fired boiler for this
regton. In addition to providing raw material, we will train employees to sell, operate and service
these boilers. While there are several that appear to meet our needs, the final choice will be made
after the Forest Service and Coast Guard studies have been completed.

For commercial accounts, Alaska Chip will offer an energy contract allowing the customer to
immediately realize the cost benefits of converting from an oil-fired to a wood fired system.
Existing heating equipment will remain in place. The customer will provide adequate space to
install the wood fired boiler and chip storage silo in or next to the building. Alaska Chip will
own, operate and maintain the boiler system and the necessary supply of wood fuel.

There are several companies interested in bringing biofuel technology to Alaska. Alaska Chip
has entered into a working agreement with one of these companies who specializes in catalyst
development and gasification and follow a course based on the Fischer Tropsch process, which is
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the conversion of gas to liquid fuel using a catalyst. Alaska Chip’s active participation is limited
to providing biomass and plant site location.

SUMMARY

The demand for affordable energy and the quantity of diesel used today to ultimately meet most
energy needs from Yakutat to Ketchikan have been quantified by the Forest Service in the
attached reports. Information regarding demand and usage in coastal communities in Western
Alaska is also available from other sources.

A viable, sustainable and economic supply of fuel wood exists on the Tongass National Forest.
This often under utilized component of the forest is left in the woods or chipped and barged to
pulp and paper mills 800 water miles to facilities in Washington and Canada. Can it provide a
greater economic benefit utilized in Alaska?

The Seley Family has the longest continuously operating forestry related business in the State of
Alaska today. We see wood fuel as an important component in our business plan to insure that
we can continue operating profitably and have directed our investment in infrastructure
accordingly.

GOVERNMENT ASSISTANCE

This business model complies with the stated goals of the State of Alaska to promote and support
a reduction in the cost of energy for Alaskans, particularly in the winter. While we meet the
stated intent of the Alaska Energy Authority’s Renewable Energy Grant Program, we were
ciearly not an eligible applicant based upon the criteria in section 1.4 of the application. Not
being a government entity or an electric utility removed 3 of the 4 types of entities that would
qualify leaving “ a legal entity that owns or operates facilities for the generation of energy™.
While we felt we could make a pitch towards qualification under this criteria, it would be
difficult at best.

We have made our initial investment of $500,000 to purchase equipment and make facility
improvements as necessary for the commercial production of split wood. This investment was
justified on the needs expressed by Ketchikan and Sitka alone and without assistance from the
State or Federal Government. This startup business is operating and meeting both our cost and
sales projections. We would like to expand the business to match our production capacity, fiber
supply and market demand.

We read and hear about the demand for wood in Western Alaska communities and villages and
the cost of fuel oil in that region. In each case, the viability of converting to wood will depend.
upon transportation costs. :




The power cost equalization program provides financial assistance to many rural communities by
effectively subsidizing the cost of energy resulting in a cost to the State. [ believe there is an
opportunity to reduce this expense substantially to both the State and the consumer with wood
fuel.

Today I am requesting the assistance of the State of Alaska and specifically the Legislators
representing the many coastal communities to assist in determining demand and the potential
cost savings to both the end user and the State.

Steve Seley Jr.

President - Alaska Chip Ltd.
(907) 225-2692

(907) 617-7440
s.seley(@seley.com
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Brackley Statistics

Potential for biomass heating sfstems at large energy-using facilities in Sitka

reported consumption for 2006
reported consumption for 2007

at $5.00 per galion
at $200 per cord
at $80 per ton

oGy MO A0 O

average of 2006 and 2007 reported consumption

assumes one standard cord of hemlock firewood (MC30) = 90 gallons of #2 fuel oil
assumes one ton of hemlock “bulk fuel” (MC50) = 35.5 gallons of #2 fuel oil

. . Waood Fuels
Facility ID Fuel oil consumption
(gallyr) Cordwood (MC30) Bulk Fuel (MC50)
{cords) g (tons}h
Hames PE Center 51,600 567 . 1,437
US Coast Guard (Air Station Sitka) 140,000 1,556 3.9¢4
SEARHC (hospital only) 131,100 1.457 3,693
SEARHC (non-hospital) 33,300 370 938
Sitka High School 65700 b 730 1,851
Blatchley Middie School 40,150 ¢ 446 1,131
Keet Gooshi Heen Elem. School 27000 = 300 761
Baranof Elementary School 27,600 = 307 777
Pacific High School 4300 e 48 121
Sitka Airport 20460 ¢ 227 575
Sitka Animal Shelter 3300 ¢ 37 93
Centennial Hall 8,700 ¢ 97 245
Sitka Fire Hall 9200 a 102 259
Sitka Public Library 4000 a 44 13
Sitka Public Services Center 8300 a 92 234
Sitka Community Hospital 68,000 756 1,915
Waste Water Treatment Plant 13,000 & 144 366
Sawmill Cove Admin Bldg 9,000 100 254
Mt Edgecombe High School 142 300 1,581 4,008
University of Alaska SE, Sitka 10,500 117 266
800 Sitka residences 360,000 4,000 16,141
TOTAL ’
: Units 1,176,850 gal 13,078 cds 33,152 tons
Value / cost ($) £,884,250d 2,615,600 ¢ 2,652,160 f
NOTES:

Dan Parrent

Juneau Economic Development Council -

(907) 747-5688
dparrent@ptialaska.net

Updated: September 16, 2008
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Estimated volumes of wood requirod to replace fuel oll cutrently used by Resldences and Commercial Sector users in various communities in Southeast Alaska. This
table hes been prepared using 2005 Census Data and Depariment of Energy, Energy Reporting Agency Data. Commerclal Sector estimates based upon a level of use 1.47

timnes that of Residentinl Users, Prepared by: Allent M. Breckley, Jul

Total 10 meet

above table.

the needs of
Resldential and
To meet Commercial
Commercla! Sectors -
Bone Dry To lotally {use (schools, Indusirial, MBF
Average J Tons wood Jreplace fuel] municipal | Transportation equlvalent
Number fuetcil | Therms @ | at 164/bch oilin  |buildings, etc)| and Pawer ol
homes |Jusage {F32 [ 135,000/gal] (see Q30} } heating all | Resldential * | Generalion n Cords at | traditional
using lual{ AK Energy Jorv/100,000H "AK Energy | homes | Factor of 1.47 |not considered 2.5/green | logs &t 5.7
Census Dislrict oil Use gaflons tu Use” {bdty {bdl) {bdiy Green Tons lon lons/MBF
SE Haines 706 508,673 686,709 4,187 4,187 6,155 10,343 20,685 8,274 - 3,629
SE \Juneau 8,131 5,858,386 | 7,008,820 48,225 48,225 70,890 119,115 236,229 95,202 41,785
SE Ketchikan 4.145 | 2,986,473 } 4,031,738 24,584 24,504 36,130 60,722 121,444 48,578 21,306
SE Prince Wales-Quier Kelchkan 1,420 1,023,{10 | 1,381,199 5,422 8,422 12,380 20,802 41,604 16,642 7,200
SE Sitha 2,392 1,723,436 | 2,326,639 14,187 14,187 20,855 35,04t 10,083 28,033 12,205
SE Skagway-Hoorah-Angoon 1050 | 756,525 |} 1.021,308 6,027 €,277 9,154 15,302 30,764 12,306 5,307
SE Wrangell-Petersburg 2,152 1,550,516 | 2,093,197 12,763 12,763 18,762 31,526 63,051 25,220 11,062
SE Yakulat 242 174 361 235,387 1435 1,438 2,110 3,545 7,090 2836 1,244
Total’ 20,238 14.581.47-5 19,684,997] 120,030 120,030 176,445 256,475 592,951 237,180 Iu.ﬁ_
Note: Tha Department of Enaigy, Energy Inlormalion Adminislralion publishes data that reflecls the lolal blu equivalents of various froms of energy that are used in the United States.

This Information is available for each of the states. The published infermation is divided inte sectors (Residentlal, Commearcial, Industrial, Transpertation and Elecifical Power. inthis
tabla the biu values lor disitlate fueds (classification used for heating oil) have been converted to galions of oil based upon & Gbiu value of 135,000bwWgalion. The values n (his table
represent an equivalent volume of wood al a Gbiu value of 8,200 blwpound {164 therms/bene dry ton of wood liber). it is recognized that the aclual volumes required must take into
aceount the moistura content of Ihe various forms of wood used te replace the ofl and the efficiencies of the specilic burning systems [wood stoves, pellel stoves, furmaces, chip buming
systems}) that are used Jo replace oil equipment. Ulimately the actual demandad volumes will increase depending upon {he lorm ol woad used and equipmenl, These numbers are
intended lor planning purposes. 1t is obvious hak a complele replacement of distillale
fuels will nol take place 5o ullimalte demand will be lower than the values in the table. The above errors will iend to cancel oul and the ullimate tevels of demand approch lhe value in ibe
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Total
Bottled, Fuel C#l | Coal or Solar Other | No Fuel | Housing
Regicn Borough/Census Area Utility Gas | Tank, LP | Electricity | Kerosene| Coke Wood Energy Fuel Used Units

GA  |Anchorage 79,128 860 12,405 939 35 249 g 625 572 94,822
GA Kenai Peninsuta 7,828 1,240 1,267 6,525 69 1,361 6 98 44 18,438
GA Matanuska-Susina 12,296 876 984 4,971 2 1,321 20 85 21 20,556
GA  |Valdez-Cordova 117 230/ 107 3,004 3 403 1 18 1 3,884
Total 99,369 3,206 14,763 15,439 109 3,334 36 806 638 137,700
72.2% 2,3%) 10.7% 11.2% 0.1% 2.4% 0.0% 0.6% 0.5% 100.0%
GF Denali 0] 10 12 563 68 89 0 2 41 785
GF Fairbanks North Star 761 389 2,850 22,851 893 906 0 8326 301 29,777
GF Southeast Fairbanks 5 11 22 1,386 0 552 0 120 2 2,098
Total 766 410 2,884 24,800 961 1,547 0 948 344 32,660
2.3% 1.3%! 8.8% 75.9% 2.8% 4.7% 0.0% 2.9% 1.1% 100.0%
SE__[Aaines 1 T = 706 ) 240 5 7 0 591
SE JJuneau 158 335 2,574 5,131 0 172 0 153 19 11,543
SE Ketchikan 28 243 576 4,145 0 260 O 109 38 5,399
SE Prince Wales-Outer Ketchikan 16 173 109 1,420 0 512 0 23 g 2,262
SE Sitka 16 70 724 2,382 0 52 0 24 1] 3,278
SE Skagway-Hoonah-Angoon 4 39 53 1,050 2 194 2 23 2 1,369
SE _ |Wrangell-Petersburg 8 74 156 2.152 0 177 0 16 4 2,587
SE Yakutat 0 4 a 242 0 9 4] 2 0 265
Total 235 450 4,222 20,238 2 1,616 2 57 72 27,694
0.8% 3.4% 15.2% 731% 0.0% 5.8% 0.0% 1.3% 0.3% 100.0%
| SW Bathel 36 42 128 3,700 3 265 o] 38 14 4,226
SW Bristol Bay 0 0 4 463 0 4 0 2 17 490
SW Ditlingham 3 4 a8 1,422 A 41 8] 10 7 1,529
SW Kadiak island 46 25 257 3819 Q 59 0 114 34 4,424
SW Lake and Peninsula 1 5 12 527 0 37 2 4 0 588
5w Wade Hampton 5 5 7 1,453 4] 127 4] 2 3 1,602
Total 1 151 446 11,384 7 533 2 170 75 12,859

0.7% 1.2% 3.5% 88.5% 0.1% 4.1% 0.0% 1.3% 0.6% 100.0%
Totat Al 100,461 4,717 22,315 71,861 1,079 7,030 40 2,281 1,129 210,913

47.6% 2.2% 10.6% 34.1% 0.5% 3.3% 0.0% 1.1% 0.5% 100.0%
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FIREWOOD FACT SHEET

Firewood was the primary source of fuel until the 1800s when it was displaced by coal and later
by oil. Firewood is a renewable resource, provided the consumption rate is controlled to
sustainable levels. Proper forestry practices applied to firewood allow the use of a carbon-neutral,
or even carbon negative, energy source, since the carbon dioxide released by the burning of
firewood was previously absorbed from the ambient atmosphere through photosynthesis.

Because of this, firewood can be considered to be a form of solar energy.

There are approximately 35 million fireplaces in the United States today. The use of wood as fuel
is projected to increase by over 50% over the next two decades. Burning wood is
environmentally sound. The process does not contribute to greenhouse gases. A growing tree
absorbs carbon dioxide from the air and into its molecular structure. When the tree dies and
decays, it releases the carbon back into the air. The same thing happens when the wood form a
tree is burned. The same amount of carbon is released back into the atmosphere. Thus, burning
wood is just a faster reversal of the natural cycle. This is unlike burning fossil fuels such as oil or
gas. These fuels will release carbon dioxide, which has been buried in the earth for thousands of
years, into the atmosphere.

The common measurement for firewood is by the cord or fraction of a cord. A cord of wood
corresponds to a woodpile measuring 4’ x 4’ x 8’ or 128 CF of space. The actual solid wood

- measurement of a cord depends upon the straightness of the piece, how it is split and how it is

stacked. The total cubic feet in a cord can vary from 70 to 90 or more cubic feet.

Cordwood is sold in both a seasoned and unseasoned form. Seasoned wood generally has been
split, stacked and air dried until the wood reaches equilibrium with the moisture in the
surrounding air.

Of the 39 species of wood predominate across the United States, Hemlock ranks number 14 in
production of BTU’s per cord. Alaska Yellow Cedar is another good specie that is preferred by
many in the Southeast Alaska region. Seasoned hemlock generates 8,000 to 8,500 Btu per pound.
(Cord weight dry 2,590 Ibs - 21,377,500 Btw/cord) A gallon of oil produces 136m Btu's.
Approximately 157 gallons of oil is required to produce an equal number of Btu’s to one cord of
hemlock.

To easily compare energy costs per Btu from various sources, go to WWW Seley.com and
navigate to Alaska Chip & Firewood Sales. Click on Firewood Facts. Scroll to the bottom of the
page and click on the BTU efficiency calculator. This will link to the Pellet Fuels institute site
where you can enter your current cost of Wood Pellets, electricity, delivered Fuel Oil, propane,
natural gas, Coal or Wood to determine the most efficient source of heat in your region.
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http://www.pelletheat.org/3/residential/compareFuel .cfim

Compare Fuel Costs

Pellet fuel is a cost stable and price competitive fuel. A good way to understand the price
benefits of pellet fuel is to compare it against other home heating fuels, The following
chart can assist in comparing home heating fuels.

The values shown are national averages. You may enter your own costs to compare.
Enter armounts in dollars except for the cost of electricty, which is in cents. Do not enter a

decimal point.

Cost per ton in dollars |

Appliance EfflCleHCy
Cost per mitlion B

Wood Pellets

A5

Fuel Ol #2
Cost per galion in dollars

Cost per million BTU=$30.29

Elactricity

Cost per kWh in cents
Appliance Efficiency
Cost per million BTU=

Natural Gas
Cost per therm in dollars
Appliance Efficiency (78 %
Cost per million BTU=$0.00

LP Gas / Propane
Cost per gallon in dollars

Cost por million BT

Hardwood (air dried)
Cost per cord in dollars
80 i

Appliance Efficiency 60 | %
Cost per million BTU=$15.83

Coal
Cost per ton in dollars
Appliance Efficiency 75 1%
Cost per million BTU=$0.00

Calculate

TIRAAARO A AN e w s
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Everything is under your

control.

Our new generation

Our PYROMAT ECO,
specially built to extract
heat from wood, incorpo-
rates the latest combus-
tion technology. -

Multiple fuels

Slow burning for
long lasting heat
generation

The capacity of the
loading chamber can be
used to its maximum.
With good heating system
design and

configuration, a single
load of fuel can provide
heat for up to three days.

Easy-to-fill

The filling lid is

supported by a preloaded

gas spring that helps

make it easy to open.

The various fuel types are
asily loaded from above.

and sawdust

Emission-free
operations

The exhaust blower staris
at the touch of a button

- quickly firing up the
system. While heating,
when refilling and during
cleaning, the exhaust blo-
wer prevents ali simoke
and dust emissions.

Easy-to-clean

The ash box can be emp-
tied with the exhaust bio-
wet without causing any
formation of dust.

Joinery waste, shavings

Offcuts and scrap

A wide variety of uses

Agriculture/Businesses

Completely
computer controlied

The micre processor in
the ECOTRONIC controller
collects ail the relevant
operating data and
controls output to meet
the current demands for
heat,

The heating system is
permanently monitored

- in all phases of its
opetations, from firing up
—to heating up -to
refitling - up to the burn
out phase. Its operating
efficiency is kept at an
optimum with moterized
air vents.

Easy-to-operate

The boiler and heating
systems can be controlled
at the touch of a button.
The contol panel with

its well iaid out buttons
and easy to read screen
allows heating control
adjustments tc be made
quickly and easily.

Theadvantage for the operator

Detached homes

The facility is delivered by a specialist ready for
operation. After a simple introduction to the ¢on-
trols, the new owner wil be ready to operate t_he

system,
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Plug and Play.

ECOTRONIC controt system

The ECOTRONIC facility control system is a decentra-
lized microprocessor system (CAN-BUS) with various
modules connected to & data transmission line in a

simple fashion.

Control module

The operating interface is organised in a simple an
logical manner. The control module can be mounted
either on the burner or on a wall,

Firing controller.

The firing controlleris
built into the burner to
controi the motor-driven
air vents by means of an

integrated lambda probe.

Internaily, everything is
already wired an ready
to plug in. The result is
a perfect output control
system optimised in
terms of emissions.

The ECOTRONIC as a boiler controller.

Burner group
controler.

Keeping the return tem-
perature up makes for

a long service life of the
burner, Conduction of
heat to the accumulator,
disconnection of the
exhaust fan and closing
of the airvents ali go to
guarantee the best pos-
sible protection against
overheating. The burner
group (pump and control
valve) is mounted on the
burner ready to plug In.

Advantages for the electrician.

The complete facility control system (including the
control systems for all the heat consumers) comes

from one source.

Problem-free, simple installation of the modutes

ready to plugin.

The ECOTRONIC as a heating regulator unit.

Room heating

_Solar heating ©

Separate keating
Zones jor annexes ar
separate flats

» Heating regulation controlled by atmospheric conditions with
digital timer for a daily or weekly programm.

Available on request with room thermostat

* ECOc¢ircuit and frost-protection functions

Simple setting of the individual heating curve

-

Automatic reloading of the domestic hot water heater from
the boiler or accumuiator

Quantity control with minimum return temperature for precise
storage stratification

in summer operation, up to 14 days' of domestic hot water
available from the heat accumulator

s Quantuty control with minimum return temperature for preci-
se storage stratification

¢ Pump curcuit with timer available (day and night program-
mes)

When furnished by the sun, heat is conducted into the utility
water heater or into the heat accumulator,

This control system makes it possible for a maximum amount
of heat to be transferred from the solar collector into the hea-
ting system,

Easy and efficient heat control for an annex:

« Using weather guided heating controls (as for main central hea-
ting)

* At pre-programmed times (e.g. at night) more heat is diverted
to the domestic hot water tank.

Using a distributor module and manifold, on the thermal distri-
butor. the svstem can be exnanded to as manv as twelve zanes.
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EXECUTIVE SUMMARY

Beginning in the late 1990s, many state policymakers began to express their
concern that their state’s energy mix had become too dependent on out-of-
state fossil energy sources. These policymakers saw the economic benefics
they could derive from building new in-state energy resources. Many also
thought their states would benefit from the environmental atributes of
renewable energy resources. As a result, the states began to adopt a renewable
portfolio standard—commonly called an RPS.  As of mid-2005, 19 staces
plus the District of Columbia have adopted a renewable portfolio standard.

In its early years this standard dictated that any electricity rerailer in the state
generate some part of its power from renewable energy. As it developed,
portfolio standards began to rely on a new system of tradable renewable
energy credits to guarantee and verify compliance. Through this credit
system, each retailer needs to accumulate enough credits to demonstrare
that it had met the portfolio standard’s goals. One credit is equal to one
megawatthour of renewable electricity. Thus, if a rerailer’s obligation was to
comply by using 1,000 megawatt hours of electricity from renewable energy,
the retailer could either generate renewable power on its own or it could buy
it from another company.

As renewable portfolio standards developed, a number of similar questions
began to appear in state after state. These were as follows.

» What resources gualify toward meeting the RPS?

Typically, solar, wind, geothermal and small hydroelectric qualify. Stares
do not always allow large hydro, certain kinds of biomass or other
technologies like fuel cells from hydrogen to qualify, however. One
state— Pennsylvania—allows waste coal to qualify for its advanced
energy portfolio standard.

National Conference of State Legislatures vii




viii State Renewable Portfolio Standards: A Review and Analyss

*How large should the RPS be, and how quickly should it be phased in?

The size of the RPS varies a grear deal, from only 2 percentage points of
the total state’s generation to as high as 25 percent in the case of New
York. The RPS is always phased in over a period of several years.

*How will regulated utilities recover their costs?

[n some cases, but not all, the RPS will impose additional costs on
utilities or their customers. Most state laws and regulations allow urilities
to recover any additional costs related to complying with the portfolio
standard, but some also place restrictions on cost recavery. A few use
other funds, called public benefit funds, to reimburse utilities for any
addirional costs of the RPS.

* Will out-of-state resources qualify for the states RPS?

Most states allow renewable energy generated from out of state o qualify
for the RPS. Some place restrictions on qualification, saying that the
energy must be delivered to the state or that the energy must be defivered
to the regional system operator that, in turn, feeds electricity into the
state,

*Can companies use their green pricing programs to qualify toward their RPS
obligations?

Only Arizona currently allows urilities to use their green pricing programs
(programs through which customers voluntarily pay a little extra each
month to subsidize utility renewable energy investments) to help meer
the renewable energy goals of the RPS. In general, states have concluded
that green pricing programs are voluntary and are designed to allow
customers to help udilities pay for investments they are not otherwise
required to make.

The experience with renewable portfolio standards is somewhart limited o
date; many are in the carly years of a multi-year phase-in. States can begin

to derive some early lessons from the experience thus far, however. The
document concludes with a discussion of these lessons.

Narional Conference of State Legislatures

839




840

INTRODUCTION

The United States generates its electricity wich gas, coal, nuclear power,
some oil, and some renewable energy such as wind, hydroelectric power,
solar power, biomass or geothermal encrgy. Coal, gas, hydropower and
nuclear energy dominate that mix, and probably will continue to do so for
the foreseeable furure. Renewable energy’s currently small propordion of the
total is increasing rapidly, but from a very small base. As state policymakers
seek to speed up the growth in renewable energy, one of the most common
policies under consideration is 2 renewable portfolio standard (RPS).

The renewable portfolio standard is a flexible mandate that requires power
retailers to put renewable energy into the mix of fuels they use to generate
electricity. In its most basic form, the portfolio standard places a requirement
on utilities, saying they must build or buy a certain amount of renewable
energy capacity each year. In practice, most portfolio standards have
developed into more complex and nuanced policies. Twenty states and the
District of Columbia now have such a standard as shown in figure 1.

Figure 1, States with Renewable Portfolio Standards

District of
Columbia
[ RPS
] No RPS
Source: NCSL, 2005.
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2 State Renewable Portfolio Standards: A Review and Analysis

This document describes how portfolio standards work and answers the
major questions that state policymakers ask about their design. With 19
laws' in place around the country, a body of experience now is available that
can instruct policymakers on the design of these standards.

This document is divided into several sections:

1. A discussion of what the RPS accomplishes and fails to de well;
2. Cost of the RPS and cost recovery for the RPS;

3. A description of what resources qualify for these standards;

4. The structure, size and phase-in of these standards;

5. A discussion of who administers the RPS;

6. Applicability of and exemptions from che RPS;

7. How out-of-state resources qualify;

8. A discussion of tradable renewable energy credits;

9. The overlap berween green pricing programs and the RPS; and
10. Lessons from the RPS.

This document is not designed to analyze the advantages or disadvantages
of a renewable portfolio standard, but to provide background to help stares

determine whether an RPS suits its resources, needs and priorities. Table 1
summarizes the major arguments for and against the portfolio standard.

Narional Conference of State Legislatures
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Introduction

Table 1. Portfolio Standards Pros and Cons

Proponents Say

Opponents Say

The RPS can save customers money of,
at the very least can add an element of
stability o electricity rates, since most
renewable “fuel” is free. The capital cost
of wind energy is competitive with that of
coal plants.

The cost of renewable energy lies in its high
capital cost, which can be as much as twice
the cost of the lowest cost natural gas-fired
power plants. It is possible to lock in fuel
prices for natural gas.

Renewable encrgy can  contribute to
energy security by helping the country
become miore energy independent and,
at the same time, by protecting the
environment.

Renewable energy helps energy security but
must be considered in the context of domestic
resources such as coal or natural gas.

Wind energy is predictable, to a point.
‘Fechniques for day ahead and hour ahead
projections of wind output at a particular
location have improved substantially.
So long as wind is well integrated with
the rest of the electric system acting as a
backup, wind can work well. When wind
makes up around 15 percent of electriciry
generarion, typical integration costs are
around one-half cent per kilowart hour
{kWh). Sclar installed in southwestern
tegions of the country has a production
profile that closely matches the peak
energy needs in those regions. Biomass,
geothermal and hydroelectric power are
not intermittent and can be baseload.

Wind ¢nergy is intermitent and char
intermittency adds cost to wind power plants.
Power companies need to be able 1o lock in a
predictable supply of power.

The RPS presents a market-based
approach to integrating valuable new
renewable resources into the electric
system. Perfect markets do not exist in
the delivery of electric energy services.
Utilities traditionally have little or no
experience wich such technologies. Thus,
RPS policies help overcome market
barriers.

An RPS is a mandate that adds complexity
and new regulatory burdens to an already
heavily regulated industry.

The RPS requires the power sector 1o
adopt new technologies and to learn about
and integrate those new technologies.
They are ready for the marketplace, but
many utility systems are not accustomed
to them.

The RPS may force power systems to adopt
new technologies before they are really ready.
Renewable encrgy does not always fir into the
existing system and, in some cases may need
new transmission infrastructure.

The RPS diversifies the fuel mix the
country uses to generate electricity. Fuel
diversity can stabilize prices and alleviate
the effects of supply disruptions.

Government mandates have failed in the past
and can actually increase costs and risks.

[Source: NCSL, 2005.
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WHAT DoEs THE RPS AccomMpLIsH?

Depending on the area of the country, the RPS tends to produce a great
deal of utility-scale wind development, landfill gas development, and some
geothermal energy development. States can tailor the RPS so that, outside
its simplest form, it can encourage other types of technologies such as solar,
small-scale wind or fuel cells. In New England, the RPS is encouraging
development of fluidized bed biomass systems.

Renewable energy project developers like the RPS because it guarantees a
market for their product. The RPS creates certainty, and that certainty gives
developers the confidence to make investments in resource assessment, to
negotiate lease agreements with landowners, and tw apply for permirs. It
gives them the certainty they need to make an investment and, in turn, helps
developers secure financing,

Asa policy tool, the RPS does a good job of using market forces to drive down
prices for new renewable energy sources. Rather than set a floor price or offer
a subsidy for green power, it creates a market and then drives developers to
compete on price to supply that market.

What Does the RPS Fail 1o Do Well?

The RPS is not always the best policy tool to encourage small-scale or
distributed energy technologies. In most cases, it has been designed to
encourage large, utility-scale projects. Some states, such as Colorado, tailored
their RPS to encourage small-scale renewable energy projects, but the results
from that effort are not yet available.?

Unless it is designed o do so, the RPS is not the best policy to encourage
higher-cost technologies. In general, it promotes competition among
renewable energy technologies and results in large supplies of least-cost
technologies. Several states, including New Jersey, have developed different
percentage goals for different technologies. This approach creates a marker for
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What Does the RPS Accomplish? 5

both types of technologies and does not allow one technology to dominate.
(The dered technology approach is discussed further in the following

section.)
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How Much Doks an RPS Cost?

Renewable portfolio standards may cost ratepayers additional money, or they
may save money. This depends on several factors, including the region of the
couniry and rthe design of the portfolio standard. There are several factors to
consider.

* Higherrequirements may equal higher costs if technology and investments
are not able o keep up with the requirements of the portfolio standard.

* Regions with higher quality renewable resources may see cost reductions
as the result of an RPS. Those with poorer resources may see cost
increases. New Jersey, for example, does not have the near-term potential
to develop the same amount of renewable resources that Colorado does,
and, although Colorado has estimated thar its RPS will result in cost
decreases for electricity customers, New Jersey predicts that it will see cost
increases of mare than $11 per customer per year as the RPS reaches its
targets.

* Regions that currently rely heavily on more expensive nonrenewable
resources such as natural gas may see cost reducrions.

*  The design of the standard influences cost. A standard that asks for the
lowest cost renewable energy technologies will be less expensive than one
thar requires carve-outs for specific, higher cost resources such as solar
power. A higher goal for the less mature-and possibly more expensive-
technology will make the standard more expensive.

* Cost is difficult to measure. Most renewables have no fuel cost and, as
a result, can ensure price stability into the future, even if they may cost
a bit more at first. There is some value to this price stability, although it
is difficult to quantify. Fossil fuel-based generation faces risks from fuel
price increases and future environmental regulation.

6 National Conference of Stare Legislatures
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How Much Does an RPS Cost?

7

Table 2 demonstrates the resules of several cost studies of renewable portfolio
standards in various parts of the country. In general, the studies showed
neither dramatic cost increases nor dramatic savings. Savings ot cost increases
all were within 0.5 percent of the existing rates, approximately $3.50 per year
for the typical household. New Jersey was the exception to this rule, with a

substantially higher cost estimate.

Table 2. Cost Impacts of Renewable Portfolio Standards
State Author(s) | Incremental | Overall Rate | Average Effect on
of Study Target Year Impacts Residential Bill
California UCS/SEA/ 41,000 Savings: 0.5% Savings:$3.50 per
LaCapra GWh* in 2010 year in 2010
(2010)
Colorado Binz 4,500 GWh | Savings: 0.5% Savings: $2.40
(2020) expected value | per year expected
value
Washington Tellus et | 14,300 GWh | No impact No effect
al. (2023)
Minnesota Wind 6,300 GWh | Savings: 0.7% | Savings: $4.60 per
(2010} on average year on average
lowa Wind 4,400 GWh | Savings: 0.3% | Savings: $3.40 per
(2015) on average year on average
Wisconsin UCS/SEA/ | 7,500 GWh | Cost: 0.6% Cost: $3.30 per
LaCapra {2013) on average year on average
after 2010 after 2010
Pennsylvania Black and | 17,000 GWh | Cost: 0.46% Cost: $3.50 per
Vearch (2015) on average year on average
New Jersey CEEEP/ | 15,500 GWh | Cost: 3.7% in | Cost: $33 per year
Rurgers (2020) 2020 in 2020
New York DPS/SEA/ | 12,000 GWh | Cost: 0.32% Cost: $3 per year
LaCapra (2013) in 2009 in 2009
“GWh = 1,000 MW
Source: Lawrence Betkeley National Laboratory, 2004.
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8 State Renewable Portfolio Standards: A Review and Analysis

Cost Recovery

The deployment of new renewable energy resources and supporting
transmission infrastructure can be costly, and the method used by urilities to
recover those costs can be an important issue for any state thar still regulates
some or all of its utilities’ electricity rates. Even in states thar restrucrured
their udility industry, cost recovery methods can be controversial if the
utilities continue to operate under a rate cap—meaning they cannot raise
their electricity rates. States can address cost recovery in several ways. In
some states, legislation specifically guarantees that they can recover their
costs-eventually, if not immediately; in others, certain categories of costs are
specified that udilities can or cannot recover. A third approach describes the
mechanism through which utilities can recover their costs (such as a surcharge
on utility rates for all customers).

* Arizona lets utilities use its system benefit fund (a fund established
and financed through a small charge that every utility customer pays)
to pay for additional costs that the RPS imposes on them.

+ California’s utiliy commission will set a benchmark price for
renewable energy purchases. The system benefit fund will cover costs
over this benchmark price. As of early 2005, the utility commission
had not yet set the benchmark price, although it is likely to be based
on an estimate of long-term market prices for renewable energy.

*  Connecticut’s distribution utilities (those thar serve Connecticut
customers with power they buy from other companies that own
power plants) have a guarantee that they will recover the costs of the
first 100 megawatt (MW) of renewable energy they purchase.

*  Maryland and the District of Columbia guarantee thar their utilities
will be able to recover their prudently incurred costs, including
compliance fees (those fees that companies pay as an alternative to
buying renewable energy). The mechanism would be an additional
fee placed on all customers’ bills. Maryland specifies that compliance
fees are recoverable only if the commission determines that
compliance fees represent the least cost way to meet the standard, if
the utilities’ renewable energy supplier fails to meet its obligations, or
if Tier [ resources are unavailable.
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+  Legislation in Nevada, New Jersey, New Mexico, Rhode Island and
Wisconsin specifies that utilities can recover costs related to the RPS
if the commission determines that they are prudent and reasonable.
In Nevada, contracts entered into between renewable energy
providers and 2 Nevada utility and approved by the Nevada Public
Utilities Commission are deemed prudent by statute for purpose
of cost recovery. Conversely, New Mexicos statute stipulates that
utilities can recover reasonable costs related to interconnecting the
tenewable energy generators with the power grid. This legislation
adds that the udilities can defer recovery of cheir costs by tracking the
costs in an account, and that those deferred costs can accrue interest
until they are actually placed into the rate base. Rhode Island adds
that the distribution utilicies may recover their costs for supporting
the New England credit trading program. (A later section of this
paper addresses credit trading.)

Cost Caps on the RPS

Many states try to limit the effects of the costs of the RPS on individual
consumers. They do this in several ways, including explicit caps on portential
increases in consumers’ bills or through indirect ways such as alternative
compliance mechanisms and penalties, all of which are described below.

Colorado is one state that sets an explicit cost cap with a requirement that the
portfolio standard not result in an additional charge of more than $.50 per
residential customer per month. The cost cap in Colorado may create some
difficulties as the state attempts to meet its 0.4 percent sofar energy goal.
Installation of solar energy tends to cost in the range of $8,000 to $9,000 per
Kilowatt (kW), compared to a typical cost of approximately $1,000 to $1,200
for wind energy. The interaction of the cost cap and the solar requirement
may create challenges for the state.

Massachusetts,’ New Jersey, and Rhode Island give an option to comply with
the RPS by paying a fee of $.05 per kWh; Connecticut’s fee is $05.5, instead
of purchasing either tradable renewable energy credits (RECs) or entering
into a contract to buy renewable energy. In Maryland, compliance fees are
$.02 per kWh for Tier 1 resources and $.015 for Tier 2 resources. The funds
from these alternative compliance mechanisms in Connecticut, Maryland,
Massachusetts and New Jersey go into a fund to support other clean energy
projects. '
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10 State Renewable Portfolio Standards: A Review and Analysis

Montana requires all non-restructured utilities to comply with the standard as
long as the per kilowatt hour cost of the renewable generarion does not exceed
the cost of power from other generating sources by more than 15 percent,
A public utility that does not comply with the standard may be assessed an
administrative penalty of $10 for each megawatt hour of renewable energy
credits they fail to procure.
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850

WHAT QUALIFIES AS RENEWABLE?

States make many distinctions about which resources count toward the
renewable portfolio standard. They distinguish not only among the
technologies that qualify as renewable, bur also the size of the qualifying
system and other characteristics of the system.

In the majority of states that have an RIS, all renewable gencration meets

the renewable standard, whether or not it existed prior to adoption of the
standard. Thus, if a state had a 20 percent standard such as California’s,
then any existing renewable resources qualify, but companies would need to
acquire new resources to come up to the 20 percent standard. Just six states
address this point.

¢« Hawaii allows the use of all preexisting renewables to meer the RPS.
«  Maryland places a limit on the use of preexisting renewables.

«  Massachusetts does not allow preexisting renewables to count toward the
RPS; all resources must be new. However, the Department of Energy
Resources may provide a preexisting plant with a waiver thac qualifies any
increased output over a defined annual baseline as “new.

«  Montana does not allow most preexisting renewables to count towards
the RPS—all qualifying resources must have commenced operations
after January 1, 2005.

«  Two of the remaining three states—Rhode Island and Wisconsin—allow
preexisting facilities to account for only a certain percentage of each year's
requirements. In Rhode Island, for example, no more than 2 percent
of each year’s requirements can be met with pre-1998 resources. Texas
allows retail electric providers to use pre-1999 resources to offset some of
their RPS obligation if they have preexisting supply agreements.

National Conference of State Legislatures 11
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12 State Renewable Portfolio Standards: A Review and Analysis

The size of the qualifying renewable energy system is a question only for
hydroelectric power. States that include hydroelectric power in their standard
usually limit the size of the system that qualifies. Finally, five states—
Connecticut, Maryland, New Jersey, New York and Pennsylvania—and the
District of Columbia, separate the qualifying technologies into two tiers. The
rationale for having two tiers is not outlined in any state’s RPS language.
However, those included in the first tier tend to be less environmentally
intrusive than those in the second der, which usually include large-scale
hydroelectric power and waste-to-energy facilities. States usually have
different percentage goals for each tier. This is described in greater detail
below.

Qualifying Technologies

Every renewable technology has its own definition and a unique set of policy
issues. This section describes each technology and its relationship to the

RPS.
Bromass

In the most general sense, biomass is plant marter such as trees, grasses,
agricultural crops and residues or other biological materials, such as municipal
solid waste and sewage sludge. Biomass power plants burn this material as fuel
or convert it into liquid or gaseous forms to produce electricity, among other
things. Some state definitions of biomass are more broad and may include
landfil gas, municipal waste and digester gases from municipal wastewater
treatment facilities.

Because biomass is one of the more complex renewable technologies, it
consistently raises a number of policy issues. These include:

*  Whether all the qualifying biomass resources included in the definition
of biomass are truly renewable.

* What is the emissions profile of biomass? Biomass is unusual among
the renewables in that it releases some emissions into the air. As a
general rule, these emissions (especially of sulfur) are very low and are
subjecr to the same regulations as all other power plants. Biomass power
plants generate the same amount of carbon dioxide as fossil fuel plants,
but as new trees ot crops grow, they remove carbon dioxide from the
atmosphere. As long as plants are continuously replenished to make
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a feedstock for biomass energy, the biomass power plants are carbon
neutral, meaning that they release zero net carbon dioxide emissions.

+  Because of the abundance of biomass energy resources, the advanced
stage of many biopower technologics, and the prevalence of landfill
gas facilities, biomass has the potential in some states to dominate the
resources that supply a state’s RPS.

These policy discussions often result in laws that distinguish berween
desirable and less desirable kinds of biomass. Some states exclude certain
categories of biomass (such as wood waste that has been treated with chemical
preservatives) from the RPS altogether. Others place the biomass they feel is
less desirable into Tier I1.

Every state with a renewable portfolio standard includes biomass in its
definition of a renewable energy resource. It is what is included in the
definition of biomass that varies from state to state, however. Six states—
Arizona, California, lowa, Maine, Texas and Wisconsin—do not further
define the biomass resource or generating system. The remaining states and
the District of Columbia further define biomass.

Some of those states that further define biomass have an all-inclusive
definition and some differentiate among resources. The definition of
biomass in Colorado, Minnesota, Nevada, New Mexico and Rhode Island is
comprehensive and includes agricultural wastes, wood wastes, energy crops,

landfill methane, biogas, municipal wastes, induscrial digester gases and neat
biodiesel.*

In contrast, Hawaii differentiates among biomass resources and includes
only the biomass portion of municipal solid waste, biofuels or fuels derived
entirely from organic sources in its definition of biomass. Hawaii allows
landfill gas and waste-to-energy to qualify for the RPS, but does not define
them as biomass.

Vermont focuses its biomass definition on methane and other lammable
gases produced by the decay of sewage treatment plant and landfll wastes
and the anaerobic digestion of agricultural products, byproducts or wastes.
Excluded from this definition are all forms of solid waste, with the exception
of agricultural and silvicuitural wastes.
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Montana is another state that differentiates among biomass resources and
includes landfill or farm-based methane gas, gas produced from wastewater
treatment, and “low-emission, nontoxic biomass” based on dedicated energy
crops, animal wastes, or solid organic fuels from wood, forest, or field
residues. Not included in this definition are wood pieces that have been
treated with chemical preservatives such as creosote, pentachlorophenol, or
copper-chroma-arsenic.

In Connecticut, a biomass facility may include biomass gasification plants
thar use as fuel biomass that regenerates or that, when used, will not deplere
the resource. The state places these biomass facilities in Class I or Class II,
based on the date thar operations began. If the facility began operation after
July 1, 1998, and has a nitrogen oxides emission rate of less than .075 pounds
per million Btu of heat inpur, it is in Class I; facilities in operation prior to
July 1, 1998, with a nitrogen oxides emission rate of .2 pounds per million
Bru of heat inpurt or less, are in Class II. Connecticur does not include
methane gas from landfills in the biomass definition, but includes it as a Class
I resource. Connecricut’s NOx emission limit of 0.075 pounds per million
Bru is an important criterion. Class I biomass resources must not emit more
than .0075 pounds per million Bru of NOx.

Maryland identifies qualifying biomass as nonhazardous organic material
available on a renewable or recurring basis. The state specifically excludes
from this category unsegregated® solid waste, post-consumer waste paper, and
invasive exotic plant species. Tier I includes all qualifying biomass, as well
as methane from anaerobic digesters or wastewater treatment plants; Tier 11
includes the incineration of poultry litter and waste-to-energy technologies.

Biomass is included only in New Jersey's Class I renewables. Included in the
definition are methane gas, bioenergy crops and wood wastes.

New York is another state that includes biomass only in one tier. Eligible
biomass resources included in the Main Tier of New York’s RPS are waste-to-
energy facilities. The Main Tier® also includes biogas and liquid biofuels. The
Customer-Sited Tier includes no biomass technologjes.

Pennsylvania includes biomass in both Tier I and Tier I1. The Tier 1 definition
of biomass includes agricultural wastes, wood wastes, sustainable crops and
biomass portions of municipal solid waste. Also included in Tier [, but not
in the definition of biomass, are landfill methane, biogas and liquid biofuels.
Tier [1 resources include wood pulp and wood manufacturing byproducs.
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The District of Columbia defines qualifying biomass as agricultural wastes,
wood wastes and cofired biomass.” Tier I includes all qualifying biomass,
while Tier Il includes waste-to-energy technologies.

Fuel Cells

Hydrogen is the simplest and most plentiful element, yet it does not occur
naturally as a gas. Some type of conversion process must separate the
hydrogen from another element, such as from oxygen in water. This process
requires an energy source, such as a wind turbine, solar cell or fossil fuel. Once
the hydrogen is separated, a fusel cell passes hydrogen through a membrane
to produce electricity, heat and water. Often compared to a battery—--both
convert the energy produced by a chemical reaction into usable electric
power—a fuel cell will produce electricity as long as fuel {hydrogen) is
provided and will never lose its charge. Hydrogen fuel cell technology shows
a great deal of promise, but is still new and relatively untested.

Some states permit fuel cells to qualify as a renewable technology that can
help meet the portfolio standard requirements. States that classify resources
by tiers always class fuel cells as a Tier I resource. Two issues arise consistently
when srates discuss fuel cells, however:

«  Fuel cell technologies still are in the early stages of developmentand their
potential to penetrate the renewables market is small; and

« A state can specify that the fuel cells need to be powered by renewable
resources; without this specification, a fuel cell powered by fossil fuels
may receive credic in a state’s RPS.

Thirteen states include some form of fuel cell technology in their RPS. Seven
of the states—California, Hawaii, Massachusetts, Montana, New Jersey,
Rhode Island and Wisconsin—and the District of Columbia qualify the fuel
cell definition by requiring that the fuel cells use renewable resources. New
Mexico states that the fuel cell may not be fossil fueled. Maryland specifically
requires that the fuel cell use methane or qualifying biomass resources.

Hawaii is unique in that it addresses the potential for a fuel cell to be powered
simultaneously by both renewable and nonrenewable energy sources, but only
the renewable pottion receives credit for the RPS. Pennsylvania states that
the energy source for the fuel cell must be obrained without combustion.
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Three states—Connecticut, Maine and New York—do not further qualify
the requirements of the fuel cell.

Geothermal

Geothermal energy-—the earth’s heat—is the thermal energy contained in
the rocks and fluids in the earth’s crust, In most areas, this heat reaches the
surface in a very diffuse state. Due to a variety of geological processes,
some areas—including substantial portions of many westemn states—are
underlain by high-temperature geothermal resources, which have
tremendous potential for producing electricity. Geothermal power plants
use well-established technology but have a high initial cost (mostly because
developers usually have to drill a significant number of exploratory wells
before they locate an effective underground resource. There is no fuel cost
once developers find the resource, however. Geothermal resources are based
in nature and geothermal plants have capacity factors as high as 97 percent,
higher than any other generation resource.

Certain issues consistently arise when states discuss geothermal resources.

*  Although most geothermal power plants are considered to be a completely
clean source of energy, cerrain air emissions may be associated with the
operation of certain types of geothermal plants. Flash steam geothermal
plants convert (“fHash”) hot water in an open process into steam to drive
turbines. This process exposes the minerals and gases in the geothermal
fluid to the above-ground atmosphere. The nitrogen oxide and sulfur
dioxide emissions associated with flash steam geothermal plants result
from capruring and incinerating the hydrogen sulfide that occurs
naturally in some geothermal resources. The chemical composition of
each geothermal reservoir is unique, but certain compounds such as
arsenic and boron may be commonly found in these resources due to
their volcanic nature, In a flash steam plant, these minerals may pose a
hazard that must be addressed.

*  Many newer geothermal plants use a modern binary geothermal process,
where the geothermal fluids pass through a heat exchanger and never
expand in the open above-ground atmosphere. In these binary plancs,
neither nitrogen oxide and sulfur dioxide emissions nor hazardous
mineral deposits pose a problem, since binary plants are completely
closed loop systems; the geothermal Auids are re-injected into the
reservoir to be reheated and reused.
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+  Various siting issues may be associated wich geothermal facilities. The
initial resource exploration can be incrusive if numerous test wells are
drilled into the ground. Once developers locate an adequate resource and
they situate the geothermal power facility direcily over thar fuel source,
it requires no additional land. In scenic areas, developers build the
geothermal facility with a low height profile and use various mitigation
measures to reduce intrusion on the visual landscape.

«  Dotential water quality issues arise in development of a geothermal well.
Geothermal water contains higher concentrations of dissolved minerals
than do cold groundwater aquifers. To prevent mixing geothermal water
and groundwater, developers cement pipe or casing into the ground.

« The availability of the geothermal resource varies geographically.
Geothermal resources that are capable of generating electriciry exist in
maost western states including, Texas. No eastern states have resources
thar are capable of generating geothermal electricity.

«  Some western states with a significant geothermal resource may find
that geothermal energy takes a considerable share of the total renewable
resource standard, potentially overwhelming some other resources.

Thirteen states—California, Colorado, Hawaii, Maine, Maryland, Montana,
Nevada, New Jersey, New Mexico, Pennsylvania, Rhode Island, Texas and
Wisconsin—and the District of Columbia, include geothermal resources in
their definitions of what qualifies as renewable resource within the portfolio
standard. Rhode Island does not directly refer to geothermal but, racher, to
“the heat of the earth.” Although some eastern states include geothermal
in their definitions of renewable energy, they will not see development of
geothermal electric power plants because they lack geothermal resources.
Such states could, however, see geothermal heat pumps, which use the
constant temperature a few feet below ground level to help pump warm air in
winter or cool air in summer into a building or a home; heat pumps do not
generate electricity.

Hydroelectric

Hydroelectric power is generated by the power of moving—but not
necessarily falling—water. A pumped storage hydroelectric plant produces
energy during peak demand periods using water pumped into an elevated
reservoir during off-peak periods. When a facility uses both pumped reservoir
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water and natural current flow, it is referred 1o as a combined pumped-
storage hydroelectric plant. Low-impact hydropower facilities minimize
the environmental impacts—river flows, water quality, and threatened and
endangered species—of their facilities, which does not necessarily mean that
they are small in scale,

Hydroelectric is a well-established technology: therefore, its issues also are

well established. They include the following.

*  Hydropower facilities can affect a large geographic area. The storage
reservoirs can inundate large areas of forest, farmland, wildlife habitats,
scenic areas and even towns, especially as part of larger projects with
greater power generation. In addirion, dams can cause significant
changes in river ecosystems, both upstream and downstream.

* Operating hydropower facilities have had detrimental effects on fish
populations, some of which are endangered or threatened species. Dam
operators use mitigation efforts such as fish ladders and screens around
turbine blades to lessen the severity of these effects, but the controversy
over fish dominates discussion of hydropower policy, particularly in the
Pacific Norchwest.

*  Because so many hydropower facilities—both large and small—are in
operation and have paid off much of their capital costs, the technology
potentially could take over the RPS unless states restrict the requirement
by specifying that only new facilities qualify or by specifying that only
facilities below a certain size qualify.

*  Particularly with drought in the Pacific Northwest the output from
hydropower plants is unpredicrable.

Only four states do not include hydroelectric power as a qualifying renewable
energy source in their portfolio standards. The 16 that include hydroelectric
power do so at varying levels. Table 3 outlines the qualifications in each
participating state,

Five of the states that include hydroelectric power in the RPS—Hawaii,

Maine, Nevada, New Mexico and Texas—do not place restrictions on the
types of facilities that qualify as renewable.
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Table 3. State RPS Qualifying Hydroelectric Resources

State/ Jurisdiction Qualifying Hydroelectric Resource

California Small hydroelectric generation of 30 MW or less owned by
an electrical corporation as of the enactment.

Colorado Hydroelectricity with a nameplate rating of 30 MW or less.

Connecticut

Run-of-the-tiver hydroelectric power facilities with a
generation capacity of 5 MW or less that does not cause an
appreciable change in river flow that began operations after
effective date.

Maryland In Tier 1, small hydroelecttic power plants of less than 30
MW in capaciry; in Tier II, hydroelectric power other than
pump storage generation.

Minnesota Hydroelecttic power plants with a capacity of less than 60
MW,

Monzana Hydroelectric  projects that do not requite a new
appropriation, diversion, or impoundment of water and that
has a nameplate rating of 10 megawatts or less.

Nevada Small hydroelectric generation of 30 MW or less.

New Jersey Included only in Class II at hydroelectric generation facilities
of 30 MW or less.

New York Hydroelectric power plant upgrades and hydroelectric plants
of under 30 MW without storage impoundments.

Pennsylvania Low-impact hydroelecttic in Tier 1 and large-scale
hydroelectric {including pumped storage) in Tier IL

Rhode Island Small hydroetectric generation of 30 MW or less.

Vermont Hydroelectric facility with a generating capacity of 200 MW

or less,

District of Columbia

In Tier I, hydroelectric power other than pumped storage
generation.

Source: NCSL, 2005.

Ocean Energy

New technologies to harness the movement and heat of the ocean are in
the early stages of penerrating the renewable energy market. One such
technology uses wave movement to drive an electrical generator; the power
then is transported to shore via an underwater cable. Ocean thermal energy
conversion technologies use the ocean’s natural thermal gradient—the fact
that the ocean’s layers of water have different temperatures—to drive a power-
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producing cycle. Technology also can harness tidal currents using offshore
underwater devices that resemble wind turbines.

The world’s oceans cover more than 70 percent of the earth’s surface, giving
them the potential to become one of the world’s major power sources. In
spite of this, there arc issues associated with their inclusion in a state’s RPS,
including the following,

*  Ocean conversion technologies are in the early stages of development,
and their potential to penetrate the renewables marker is so small at this
time that they might be overlooked.

* Because of the off-shore nature of these rechnologies, their potential
effect on the ocean’s fisheries and surfers could prompr opposition.

Coastal states—California, Connecticur, Hawaii, Maine, Massachusetts,
New Jersey, New York, Rhode Island and Texas—and the District of
Columbia include ocean resources in their definitions of qualifying renewable
energy technologies. Those that have tiered resource classifications include
these technologies in the first tier. Identified resources include ocean waves,
tidal current and ocean thermal energy conversion. Although Wisconsin, is
not a coastal stare, it borders Lake Michigan and includes tidal or wave action
resources as qualifying technologies.

Solar

Solar technologies harness the sun’s energy to provide heat, light, hor water
and electricity. Photovolaic (solar cell) systems convert sunlight directly into
electricity. Concentrating solar systems use the sun’s hear to run a generator
to produce electricity.

Although solar technologies are widely accepted, there are issues associated
with their inclusion in RPS policies, including the following,

*  Solar technologies are commercially available, yet they rarely have been
deployed on a large, utility-scale level. Wichout specific set-asides in a
state’s RPS policy, solar technologies are unlikely to benefit from the
RPS.
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*  Large-scale solar installations require a considerable amount of open
space, which could result in potential siting issues.

e Ifsolar generators that are not connected to the power grid qualify for the
RPS, how are they tracked?

¢ Because solar system outpur varies with season and daily solar intensity
(even though a photovoltaic system will provide some energy on a
completely overcast day), solar energy production may not be entirely
constant or predictable. This is usually a significant problem only in
extremely rainy climarte zones.

« Solar facilities cost considerably more than most other renewable
resources and can drive up the cost of an RPS.

Every RPS allows solar resources to qualify. States with tiered resource
structures include it in the first tier. Five states—Arizona, Colorado, Nevada,®
New Jersey and Pennsylvania—ser aside a specific percentage of their RPS
goal solely for solar resources. These setasides recognize the high initial cost
of solar and thereby ensure a market is created for solar development.

Wind

Fossil and nuclear generators create steam that spins a turbine to generate
electricity; wind turbine blades connect to a shaft that spins the turbine to
generate electricity. For utility-scale wind, a large number of high-capacity
turbines are connected to a single point of control to form a wind plant or
wind farm. Homeowners, farmers and ranchers in windy areas typically use
small wind systems for off-grid electricity generation, water pumping or
other applications.

Although wind energy produces no air or water pollution and poses no threar
to public safery, it does face obstacles, including the following.

+  The best wind sites often are far from major load centers and require
significant transmission investment to develop.

A public perception that the land becween turbines is occupied and
cannot be used for other purposes. In fact, wind turbines themselves
occupy only a small fraction of this land area, and the rest can be used for
gazing, agriculture, or other purposes or left in its natural state.
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* s effect on wildlife-especially bird and bar populations—whether
endangered species are affected, and whether wind energy may contribute
to habicar degradation or loss maybe a problem,

*  Concerns exist abour the visual effect of wind rurbines and their effect on
property values and tourism.

*  Because the wind does not blow all the time, its intermittency can affect
the integration of utility-scale wind facilities onto the grid.

*  Wind technology is widely accepted and cost-effective; because of this,
urility-scale wind facilities have the potential to dominate a state’s RPS to
the exclusion of other renewable technologies.

As is the case with solar, wind technologies are included in every RPS. In
those states thac have tiered resource structures, wind is included in the first
tier. New York is the exception; here, it is included in both the Main Tier
and Customer-Sited Tier. No state distinguishes between the types of wind
technologies that qualify, i.e., small and utility-scale.

Other Resources

Additional resources and technologies are identified in the definitions of
qualifying renewables in five states (see table 4).
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Table 4. Other Qualifying Resources in State RPS

State

Other Qualifying Resources

Connecticut

Low-emission advanced renewable energy conversion technologies
included in the Tier [ classification.

Hawaii

Includes an assortment of alternative energy sources such as solar and
heat pump water heating; seawater air conditioning district cooling
systems; solar air conditioning and ice storage; quantifiable energy
conservation measures; and the use of waste heat from cogeneration
and CHP (combined heat and power) facilities, excluding fossil-fueled
qualifying facilities.

Massachuserts

Hydrogen from renewable energy resources and technologies.

Montana

The renewable energy fraction from the “eligible renewable resources” of
electricity production from a multiple-fuel process witch fossil fuels.

Nevada

Allows for “qualified energy recovery process.” That is defined as a
system with a nameplate capacity’ of not more than 15 MW thac
converts the otherwise lost energy from:

(a) The heat from exhaust stacks or pipes used for engines or
manufacturing or industrial processes; or

(b) The reduction of high pressure in water or gas pipelines before the
distribution of the water or gas, to generace electricicy if the system does
not use additional fossil fuel or require a combustion process to gencrate
such electricity.

The term does not include any system thar uses energy, lost or otherwise,
from a process that has as its primary purpose the generation of
electricity, including, without limitation, any process involving engine-
driven generation or pumped hydrogeneration.

Pennsylvania

Incorporates a range of other resources and technologies, including waste
coal, coal mine methane, demand-side managernent and distribured
gencration,

Texas

Specifically excludes all fossil fuels and waste products from fossil fuels.
Indirectly, this excludes fuel cells that rely on hydrogen extracted from
natural gas or any other fossil fuel.

Vermont

No form of nuclear is considered renewable.

Qualifying SPEED resources are contracts for in-state resources in the
SPEED program that meet the definition of new renewable energy,
whether or not renewable energy credits are atrached.

Nonqualifying SPEED resources are contracts for in-state resources in
the SPEED program thar are fossil-fuel based, combined heat and power
facilicies. At least 20 percent of the facility’s fuel’s total recovered energy
must be thermal and at least 13 percent must be electricity. The design
system efficiency must be at least 65 percent, and the facility musc meet
air quality standards established by the Agency of Narural Resources.

Source: NCSL, 2005.
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The size of the RPS—usually measured in a percentage of electric generation
or electric capacity or energy—typically is one of its most important parts.
Whether energy or capacity is used as the measure of the size of the RPS is
an important factor. California and Nevada, for example, use energy as the
RPS measure. lowa, Minnesota and Texas use capacity as the RPS measure.
For example, Texas requires 2,000 MW of renewable generation capacity by
2009. If this RPS requirement is met from wind with a 30 percent capacity
factor, it could be less than the energy equivalent renewable output of only
800 MW of geothermal in Nevada with a 97 percent capacity factor, Thus,
absolute percentages are not necessarily an accurate measure of the relative
magnitude of a state RPS requirement.

Most states phase in their requirements over several years. Table 5 illustrartes
the size of the RPS in the 19 states and the District of Columbia, with a
standard in place. They range from a low of 1.1 percent in Arizona to a high
of 25 percent is in New York, with varying degrees in between. Again, these
percentages must be compared in the context of whether they are an energy
requirement or a capacity requirement.

24 National Conference of State Legislatures




Structure, Size and Phase-In of RPS 25
Table 5. State RPS Requirements
State/ Title of Standard Renewable Deadline
Jurisdiction Energy
Requirement
Arizona Environmental Portfolio Standard 1.1% 2012
California Renewables Portfolio Standard 20% 2010
Colorado Renewable Energy Requirement 10% 2015
Connecticut Renewables Portfolio Standard 10% 2010
Hawaii Renewable Portfolio Standard 20% 2020
lowa Alternative Energy Law 105 MW - 2% 1999
Maine Renewables Portfolio Standard 30% 2000
Marytand Renewable Energy Portfolio 7.5% 2019
Standard and Credit Trading
Massachuserts Renewable Energy Poruolio 4% 2009
Standard
Minnesota Xcel Energy Wind and Biomass 1,125 MW 2010
Generation Mandate wind N/A
125 MW
biomass
Montana . Montana Renewable Power
Production and Rural Economic 15% 2015
Development Act
Nevada Renewable Energy Portfolio 15% 2013
Standard
New Jersey Renewables Portfolio Standards 6.5% 2008
New Mexico Renewables Pordolio Standard 10% 2011
New York Renewable Portfolio Standard 25% 2013
Pennsylvania Alternative Energy Portfolio 18% 2020
Standard
Rhode Island Renewable Energy Standard 16% 2019
Texas Goal for Renewable Energy 2,000 MW 2009
Vermont Renewable Energy, Efficiency, 10% of 2005 2012
Transmission and Vermont’s retail electricity
Enerpy Furure sales
Wisconsin Renewable Portfolio Standard 2.2% 201t
District of Renewables Portfolio Standard 11% 2022
Columbia
Sources NCSL, 2005.
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States approach the rimeline for meeting the RPS target in various ways. The
majority has an annual or biannual incremental increase, often 1 percent,
until a particular year. A handful of states have a five-year increase, and
Colorado has uneven increases; of 3.6 percent and 10 percent. Most of the
remaining states do not identify specific incremental increases; instead, they
identify only the final target date.

Vermont’s SPEED Program
Vermont approached the RPS in a unique way by creating the sustainably priced
energy enterprise development (SPEED) program. By January 1, 2007, the Ver-
mont Public Service Board is required to establish SPEED, which is intended to
encourage the development of renewable encrgy projects and long-term contracts
for renewable energy. Prior to January 1, 2012, the Public Service Board is re-
quired to determine the amount of qualifying SPEED resources that have came
into service or that are projected to come into service between January 1, 2005,
and January 1, 2013. If the SPEED resources exceed total statewide growth in
demand between 2005 and 2012 or if they exceed 10 percent of the total statewide
load for 2005, the RPS will not be in force. If the established goal had not been

met, the RPS will go into effect one year following the board’s determination.

Those states with tiered resource classifications tend to have a yearly increase
for Tier I resources, while Tier 11 resources are cither given one targert or long-
range incremental increases,

The deadline for meeting the standards in two states—Ilowa and Maine—has
passed; in fact, Maine mer the standard with hydroelectric and biomass
before the RPS passed, and lowa exceeded its standard using wind. Texas will
probably meet its 2009 goal by the end of 2005. The remaining of the states
still faces deadlines, which range from 2007 t 2020. Massachusetts is the
only state that has neither a fixed target date nor a percentage. The state has a
4 percent requirement by 2009 that will continue to increase by 1 percent per
year until the state Division of Energy Resources ends the increases.

Oversight and Review of RPS

Four states—Hawaii, Maryland, Rhode Island and Vermont—call for
additional review of the RPS.
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Hawaii RPS Study

The Hawaii Legislature passed a renewable portfolio standard during its 2004
legislative session. Senate Bill 2474 (Hi. Rev. Stat. Ann. §§269-91 — 269-
95) required the public utilities commission (PUC) to conduct a renewable
portfolio standards study. By December 1, 2006, the PUC must develop a
utility ratemaking structure to provide incentives that encourage Hawaii’s
electric utility companies to use the state’s renewable energy resources to meet
the RPS. The PUC is to look at allowances for deviation from the standards
if the utilities cannot meet them effectively.

In addition to its own study, the PUC must contract with the University
of Hawaii's Natural Energy Institute to conduct independent studies about
projected standards for five and 10 years beyond the current standards.
The institute also will look at the capability of the state’s utility companies
to achieve the RPS in a cost-effective manner, factoring in the effect on
rates, reliability, cost of rencwable energy resources and technologies, and
environmental impacts.

The PUC will revise the RPS if the study indicates in conflict with the standards
established in the 2004 legislation. The PUC will update the Legislature prior
to the start of the 2009 session and every five years thereafter.

Maryland RPS Review

The Maryland General Assembly passed an RPS—Senate Bill 869, Md.
Code Ann. §§7-700 — 7-710—during the 2004 legislative session. [ncluded
is a requirement that the Public Service Commission (PSC) provide a status
teport to both the governor and the General Assembly by December 1, 2009.
The status report will include a review of the RPS implementation; the
availability of, and the price effect on, Tier I renewable energy sources; the
amount of compliance fees that electricity suppliers pay; and the subsequent
use of those fees to create new Tier I renewable energy sources.

The PSC must conduct a review of the RPS before January 1, 2016, and
report to the governor and General Assembly by January 1, 2017. This
review will evaluate the environmental and economic effects of the standard,
including the effect of Tier II renewable sources. The PSC will develop
recommendations for the continuation of the RPS for both Tier [ and Tier
[1 sources and include the classification of resources in tiers, alterations to
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the tier system, and whether the tiers should continue, and if so, at what
percentages.

Rhode Lland RPS Review

The Rhode Island Public Utilities Commission (PUC) must determine the
adequacy of renewable energy supplies to meet the increase in percentage
requirements to go into effect in 2011 and then again in 2015. If the PUC
derermines that inadequate supply exists, it may delay the implementation
of the scheduled percentage increases for one year or may recommend to the
General Assembly a revised schedule of percentage increases.

Vermont RPS Report

The Vermont Public Service Board must file a reporc with the Senate
committees on Natural Resources and Energy and on Finance and the House
committees on Narural Resources and Energy and on Commerce before
December 30, 2007, and again before December 20, 2009. The report
should include:

* The total cumulative load growth in Vermont from 2005 through the end
of the year preceding the date the report is due;

* A report on the tradable renewable energy credit matket, including prices;

* A report on the SPEED program;

* A summary of contracts held or projects developed by Vermont retail
electricity providers;

* An estimare of potential effects on rates, economic development and jobs if
the renewable energy target is met and if it is not met;

* An assessment of the supply portfolios of Vermont retail electricity
providers;

* An assessment of the energy efficiency and renewable energy markets; and

* Any recommendations for statutory change, including recommendations
for rewarding utilities that make substantal investments in SPEED
resources.
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ADMINISTRATION OF THE RPS

In almost all cases, a state’s Corporation Commission, Public Utilities
Commission, Public Service Commission or Public Utilities Board oversees
administration of the RPS. A number of the commissions are left with the
traditional powers of regulatory oversight and enforcement. However, a state
may choose to grant the commission additional penalty authority 1o include
levying fines for noncompliance with the RPS. A commission may verify
compliance with the RPS through annual compliance filings by a load-serving
entity. The Massachusetts energy agency the Division of Energy Resources
(DOER), administers the RPS; this includes rulemaking and compliance
verification. The ultimate penalty authority, however, is delegated ro the DT
E (PUC); this includes suspension or revocation of license to sell electricity
at retail in Massachusetts.

Although legislation leaves the administration of the RPS in the hands of
the commission, the rulemakings usually involve various entities that have
expertise in different areas. In Pennsylvania, for example, the Energy and
Technology Development Office determines resource eligibility, while the
PUC outines the trading and tracking system for the renewable energy
credits as well as the interconnection and net metering standards. The
Massachusetes RPS is administered by DOER, the energy agency, including
rule making and compliance verification, but the ultimate penalty authority
is delegated to the DTE (PUC) as suspension or revocation of license to sell
electricity at retail in Massachusetrs.

Applicability and Exemptions

Every RPS in place today outlines some specific applicability requirements.
The lowa RPS, for example, was applicable only to investor-owned urtilities
(IOU); New Jersey specifically calls for electric power suppliers to comply;
Pennsylvania requires rural electric cooperatives to offer energy efficiency
programs to customers; and the New Mexico PRC requires rural cooperatives
to offer a voluntary green power tariff if their wholesale suppliers make these
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renewable resources available, but does not require them to meer renewable
energy requirements. Wisconsin is the one state that requires IOUs, municipal
utilities and rural cooperatives to comply with the RPS. Minnesota’s RPS is
unique in thar it applies to only one utility, Xcel Energy; all other utilities
must demonstrate “good faith efforts.”

Just as there are applicability requirements, there also are exemptions to
compliance with an RPS. Almost every state with an RPS exempts municipal
urilities and rural electric cooperatives from compliance. In a handful of
states, however, this is not the case. In Colorado, for example, municipal
utilities and rural cooperatives may self-certify their compliance if they have
an equivalent RPS in place. Colorado also provides a compliance exemption
for utilities that have less than 40,000 customers, and the state allows utilities
to ask their customers for an exemption from the RPS on a one meter, one
vore basis. Hawaii requires its cooperative on the island of Kauai to comply
with the standard. Connecticut, a state with tiered qualifying resources, uses
these tiers to exempt suppliers of solely Class I resources from compliance
with the RPS. Montana exempts restructured utilities and cooperatives from
the renewable energy standard. However, cooperatives with 5,000 or more
customers must implement a renewable energy standard that recognizes
the legislature’s intent to encourage new renewable energy production and
rural economic development. Vermont exempts rerail electricity providers
that demonstrate compliance with the standard would impair the provider's
abiliry to meet the public’s need for energy services after safety concerns are
addressed at the lowest present value life cycle cost, including environmental
and economic costs.

Unique exemptions in other states include:

*  Those exempt from electric restructuring;

*  Elecrricity customers under 2 rate cap;

*  Public power agencies;

*  Load serving entities under restructuring rate freezes or stranded cost
recovery; and

*  Municipal utilities, unless they open their markets to rerail competition.

Qualification of Resources Built out of State

State policymakers tend to focus on the RPS for many reasons, but one of
the most important is that it encourages people to build renewable energy
projects in state. Policymakers want the economic development that comes
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with the RPS. Many also want the other benefits that come with an RPS,
including the environmental effects of renewable energy and the lower overall
fuel price risk and higher energy security. For many people, however, the in-
state economic development benefits are crucial. The RPS can be a ool to
encourage developers to build in the state that has the RPS policy.

Some legal and practical issues exist, however, that may limit a state’s abilicy
to place a preference on in-state resources.

The Legal Background

Beginning in the 1920s, the U.S. Supreme Court began to interpret the
Commerce Clause of the U.S. Constitution in ways that essentially precluded
states from imposing barriers to commerce with other states. During the
last 100 years, the courts have developed a long and extensive case history
thac makes it very difficult for a state to require that its residents purchase
only products that are made in the state. Such a requirement would place
an “undue” burden on interstate commerce that would make it difficult for
companies based outside the state to sell their products to state residents.

The same arguments will likely follow for electricity, although no court
case has specifically tested the application of the Commerce Clause to state
renewable encrgy portfolio standards. In general, it seems clear that it would
violate the courts’ interpretation of the Commerce Clause to require that
utilities buy power from in-state generators.

Since this requirement of RPS policies has not been challenged in the courts,
states include language in their policies that restrict, or partially restrict,
renewable energy production to in-state resources. Some states do not go so
far as to require that the renewable power plant be in-state, but do require
proof that the power plant is delivering electricity into the state.

»  Arizona requires that electricity produced by landfill gas, wind and
biomass be generated within the state. It also states that out-of-state
solar power is eligible only if it is used by Arizona customers.

« California requires that the renewable generation be delivered into
California for California customers’ use.

»  Nevada and Texas allow renewables to be located out of state if a
dedicated transmission line brings them into the state. In Nevada,
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that transmission line cannot be shared with more than one other
nonrenewable energy generator.

*  Massachusetts requires thar off-grid generators and those located on the
customer side of the meter be located in the state. All other generators
either must be located in the [SO-New England control area or deliver
their output into that control area.

* Rhode Istand requires that small-scale, off-grid generators that are located
on the customer side of the meter be located in the siarte.

®*  Massachuseuts requires that off-grid generators and those located on the
customer side of the meter be located in the state. All other generators
either must be locared in the ISO-New England control area or deliver
their output into that control area.

Instead of disqualifying out-of-state resources outright, at least one state
attempts to finesse the issue simply by offering extra credit to certain types
of resources. (The utilities earn 1 credit per unit of every other resource)
Colorado’s law gives 1.25 credits to in-state resources; out-of-state resources
would qualify for only one credit toward meeting the standard. Because
this policy also sets up a preference for a resource that is not available to an
out-of-state company, it could possibly raise the same constitutional issues
as an outright prohibition on using out-of-state tesources to satisfy the
RPS standard. The final question, then, is whether it is worthwhile for any
company or state to take these issues to the courts.

Legal or Not, Is it Helpful to Disqualify Out-of-State Resources?

Two policy goals conflict with one another in the determination whether
10 require in-state renewable resources. The first addresses economic
development that results from new renewable energy projects inside the
state. A new wind project, for example, generates tax revenue for local
governments, new jobs, and annual revenues of abour $2,500 per megawarr
for landowners who host the wind turbines. There is little question that
most state policymakers prefer that a renewable energy standard artract jobs
and revenues into state,

On the other hand, restricting the portfolio standard to in-state resources can
increase the cost of the standard if better renewable resources exist outside the
state. Arizona’s wind resources might be good, but Colorado’s resources are
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better. It might be less expensive to let the market decide whether it makes
sense to import renewable energy from far away or to build it in-state.

Renewable Energy Credits and Location of Resources

Many states do not require that an electricity retailer actually have a contract
for a physical supply of renewable energy; instead they allow the retailer
w0 buy tradable renewable energy credits. These credits could be generated
inside or outside the state, or state laws could require thar eligible credits
be generated within a certain geographic region. Maryland, for example,
requires that such credits be generated in the geographic region surrounding
Maryland." Texas, on the other hand, requires that such credits be generated
inside the state or by a generator that is directly connected to Texas.
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CREDITS?

When a wind, solar, biomass, geothermal or other renewable energy power
plant generates electricity, a meter tracks how many megawatt hours or
kilowatt hours of power it generates. The generator earns money by
selling these megawarc hours. Renewable energy generators now can earn
more money by selling another product, tradable renewable energy credits
(RECs}. An REC is a certificate that documents the generation of renewable
energy; each REC demonstrates that someone produced 1 megawatt-hour
or a kitowatt-hour of electricity from renewable energy. That certificate can
be retired or can be sold to companies that need to comply with voluntary
renewable energy goals or government mandates but that choose not to build
or buy the renewable resources directly.

How Do RECs Work?

Using a wind farm as an example, details of REC operation are shown
below.

l. A wind farm generates electricity, and a meter measures how much it
generates. The meter can take the measurement in many places, bue
might do so ar the substation where the power from the wind farm enters
the electric grid, so that measurement would incorporate any losses that
occur berween the wind farm and the point where it enters the grid.

2. The meter sends the information to a central administrator that
automatically records the megawarr hours generated, and assigns each
megawart hour a unique identification code. That code identifies where
and when the megawatt hour of renewable energy was generated.

3. The central administrator puts the information on a Web site or
electronic bulletin board in an account for the generator. The REC now
can be tracked electronically if it is traded, used or retired. Agzin, one
REC is equal to one megawatt hour of renewably generated electricity.
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4. Different parties can see online the credits that are available. Under some
models, the central administrator brokers deals becween buyers and sellers
of these credits, or the central administrator could simply record such
deals as the buyers and sellers report them. Under the second model, the
central administrator does not act as a broker, but only as a facilitator or
an information hub that tracks the use, trading or retirement of RECs.

5. This system creates tradable renewable energy credits thac allow the
participants to prove they have acquired enough credits to meet their
obligations under a portfolio standard or to meet voluntary goals. The
system also ensures that a credic for 2 MWh is used appropriately and is
not counted more than once.

6. Renewable energy producers that sell the tradable renewable credits are
lefc with energy tha lacks any renewable attributes. Any claim thar the
temaining energy has renewable attribures is deceptive and may actract
the interest of state consumer protection enforcers.

What Policies Do RECs Support?

RECs support mandatory portfolio standards by providing a method
by which companies that do not meet the requirements can comply by
purchasing credits.

RECs also support voluntary green pricing programs by giving companies a
way to meet their own goals. A voluntary green pricing program is one in
which companies make a voluntary commitment to buy a certain percentage
of their electricity from green energy. In Colorado, for example, Xcel Energy
offers its customers an opportunity to pay $2.50 extra for 100 k'Wh blocks of
wind-powered electricity. Xcel has chosen to sign power purchase agreements
to buy power from wind farms. An alternative way for Xcel to meet its
obligations would be to purchase RECs on the market.

State governments can use RECs to satisfy their internal goals for purchasing
green power. For example, Rhode Island is purchasing 1,650 RECs per year
for five years in order to partly offset the electric load from the State House.

States can use estimated emission reductions from renewable energy measures
and include them in state implementation plans (SIP). A SIP derails how
a state will meet an air quality standard in a nonattainment area. Electric
sector projects that result in quantifiable emission reductions at fossil fuel-
fired electric generating facilities and improve air quality in nonatiainment
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areas can qualify for SIP credit. The U.S. Environmental Protection Agency
(EPA) has issued guidance that encourages states to increase the generation of
electricity from renewable resources.

Where Are Credit Trading and Tracking Programs Being Used?

People in most of the country can buy tradable credits, but formal tracking
systems are relatively new. Such systems exist in places where voluntary
green pricing programs are becoming more popular and in places that have
mandatory renewable energy portfolio requirements. Tracking systems
exist—or will shortdly be established—to cover New England, New York,
the PJM area (Pennsylvania, New Jersey, Maryland, Delaware, Washingron,
D.C.), the upper great plains, Texas, and the full western region of the
country.
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OVERLAP BETWEEN GREEN PRICING PROGRAMS
AND RENEWABLE PORTFOLIO STANDARDS

Green pricing refers to programs that almost all utilities offer through which
their customers can pay a small amount of extra money to buy “green”
power, or power generated from renewable energy resources. Colorado’s Xcel
Energy offers a green pricing program that ic calls Windpower. Through this
program, customers can pay an extra $2.50 each month for 100 kWh of wind
power. If a customer wants to cover all her energy usage with wind power
and that customer uses 700 kWh per month, the customer would pay and
extra $17.50 per month. In general, it has been established that these green
power purchases are in addition to what the utility would otherwise be doing
to meet its regulatory mandates—bur for the customer’s voluntary green
power purchase, the utility would not be buying, generating or supporting
the wind or other renewable energy project. As a result, in every state except
for Arizona, green power programs do not count towards utility’s renewable
energy obligations.
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LEsSsONS FROM THE RENEWABLE PORTFOLIO
STANDARD

v’ Have realistic expectations of what the RPS can accomplish.

In its simplest form, the RPS isa good policy to support the least expensive
and large-scale renewable resources such as landfll gas, geothermal and
wind. It is possible, although more complex and costly, to add additional
measures within the RPS to stimulate other technologies such as solar
power and fuel cells.

v' Recognize that long-term contracts are important to renewable energy
producers, since renewables benefit by having a long time to recover their high
initial capital costs.

v’ Be certain that goals are achievable.

Renewable energy capaciry is large, but not limitless. This is especially
true in eastern states that attempe to limit the geographic scope of
qualifying renewable resources and thus make it potentially difficult
to meet the higher renewable resource goals in the later years of the
standard. States may wish to consider not only their own requirements,
but those of neighboring states, paying particular attention to any in-
state or other geographic requirements placed on the portfolio standard.
Goals should incorporate a realistic assessment of how long it takes o
plan for and construct renewable energy facilities.

v’ Be realistic about the interaction of cost caps and the requirements of the
RPS.

38

Colorado has a 1 percent per customer per month cost cap, but may have
difficulty remaining within the bounds of that cost cap because ir also
has a 0.4 percent solar set-aside within the portfolio standard. Utilities
are required to subsidize solar systems with a payment of at least $2 per
watt; the cost of a fully installed solar system costs berween $8 and $9 per

National Canference of State Legislatures
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watt. It might be difficult to meet the solar set-aside requirement and
still remain wichin the bounds of the 1 percent cost cap.

v Be clear about whether the portfolio standard will allow existing renewable
resources to qualify or whether only new resources will qualify.

Maine had more than achieved its 30 percent portfolio standard goal
by the time it had enacted its legislation because its existing stock of
renewable energy capacity qualified under che standard and exceeded 30
percent. Pennsylvania is addressing whether existing hydroelectric power
plants should qualify or whether the standard should include only new
plants.

v Be clear about the definition of qualifying resources.

Both biomass and hydroelectric power have complex definitions. When
crafting resource definitions, especially for biomass and hydroelectric
power, it is important to be either extremely specific ot intentionally
general. An explicit definition lets the rulemaking body know that the
resources outlined in the legislative definition are those that need to
be included in the rules. A general definition, sometimes consisting of
just one word, gives the rulemaking authority the discretion to identify
eligible qualifying resources.

/ Consider and define whether and how to let non-electric resources—such as
geothermal heat pumps or energy efficiency—qualify.

Hawaii gives credit in its portfolio standard for energy efficiency measures.
No states explicicly allow geothermal heat pumps to qualify, although
it would be possible 10 do so. These resources need to be measured
carefully and verified if they are to count as qualifying resources. They
also have the potential to overwhelm other resources if the standard does
not limit them.

v Be careful about in-state qualification requirements.

Some states attempt to require that the renewables be buile in-state.
Some states attempt to define 2 larger——but still restricted—geographic
boundary in which the renewable energy project must operate. Some
of these requirements may be contrary to Commerce Clause restrictions
and may limit available, low-cost renewable resources.

National Conference of State Legislatures
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v’ Provide the regulators some flexibility in how the RPS is implemented.

Legislarors rely on the RPS to be a market-based solution to the expansion
of renewable energy development in their states. This makes it important
that regulators have the capacity to respond quickly to the market and
its changes. Regulators can use this flexibility when setting alternative
compliance payment increments.

v Address how solar photovoltaics and other renewable resources located off
the grid will count toward meeting the porsfolio standard,

New Jersey requires that the systems have an automated meter artached
to them that measures the amount of electrical energy produced from the
solar array. Inspectors verify that energy reported as generated is actually
generated in order to qualify for renewable Energy Credits.

V' Clarify who owns the renewable energy attributes for purposes of owning

and selling renewable energy credits.

Since tradable renewable energy credits (REC) may become an important
part of the renewable energy financing picture and because these RECs
are valuable, it may be important to clarify who owns them. Ifa uility
subsidizes them or if taxpayers or ratepayers subsidize the utility to build
renewable energy facilities, who owns the RECs? s there a way to split
ownership of the RECs? Is it too administratively burdensome to split
ownership of such RECs? Should states specify in law who owns the
credits?

V' Clarify the relationship between renewables secured through green
pricing programs and renewables secured because of renewable portfolio

standards.

Arizona is the only state that currently allows the utilities to count their
purchases of renewable energy that are supported by voluntary payments
to help them meet their obligations under the renewable portfolio
standard. Other states have chosen to draw a division between these two
programs because green pricing programs are generally understood to be
voluntary programs that support purchases the utility or energy retailer
would not make, but for the customer’s voluntary payment.

National Conference of State Legislatures
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Lessons from the Renewable Portfolio Standard 41

v Be careful when crafiing legislation that outlines the mechanisms for the
renewable energy credit trading program.

‘Trading programs generally have moved beyond individual state borders
and now increasingly function at a regional level. If legislators place
too many restrictions on the trading program they will not funcrion as
effectively as they might with more flexibility.

v Allow regulators the authority to set the alternative compliance payment
(ACP) price.

In New Jersey and other states, companies can pay an alternative
compliance payment instead of actually buying RECs or installing
renewable energy. If an ACP is set in legislation, the mechanism does
nort allow response to market forces in marker time; the legislature may
be required either to change the price or give regulators the authority to
do so. For example, the New Jersey Public Utilities Board (PUB) sets the
ACP annually, looking forward to the REC market for the upcoming
year. The authority of the PUB protects against a few people controlling
too much of the market or limited availability of RECs. As with REC
trading programs, the setting of the ACP price benefits from a regional
approach rather than an individual state approach.

/ Understand that the more complex the RPS structure, the more difficult the
standard may be to meet. Standards that include provisions such as set-asides

' for certain technologies, tiers, complicated and convoluted cost recovery and

tracking mechanisms add complexity which can add cost and create difficulty
in compliance.

Vermont’s RPS is unlike any of the 20 others. It addresses additional is-

sues, including:

» Small-scale distributed generation and energy efficiency;

e Standards for interconnection of distributed generation to the energy
grid;

+ Advocacy for a regional electricity reliability policy;

» Electric grid planning at least cost;

« Investigation of the regional potential for energy conservation and ef-
ficiency programs; and

» Commercial building energy standards.

National Conference of State Legislatures




NOTES

1. States have adopted portfolio standards through a variety of means;
Colorado through ballot measure, New York and Arizona through commitree
otder and the remainder through legislation.

2. Many small projects may qualify in Massachusetts. Perhaps the logic

. is backward——smaller projects may enjoy the RPS if barriers to small project
deployment, such as interconnection, are removed.

3. For the Massachusetts RPS, the $.05 fee changes annually, according
to changes in the Consumer Price Index. Accordingly, the payment for 2005
is $05.3.

4. Neat biodiesel refers to a 100 percent biodiesel fuel that is not blended
with traditional diesel.

5. Unsegregated waste includes all wastes, whether chemically treated or
not. Unsegregated waste has a far different emissions profile than untreated
waste.

6. New York defines its tiers differently from some states. The Main
Tier consists primarily of medium to large-scale electric generation facilities
thar are expected to compete against each other. The Customer-Sited Tier
includes “behind the meter” facilities sited on customers’ premises that
generally are not economically competitive with Main Tier facilities.

7. Cofired biomass refers to biomass mixed and burned with coal o
generate electricity.

8. Nevada specifically provides additional credit—a 2.4 multiplier—for
installation of distributed solar photovolraic systems. This multiplier is
intended to reflect the added benefits from the installation of distributed
renewable generation that does not incur line losses and provides local
distribution system support.

9. Nameplate capacity refers to a power plant’s maximum abiliry to
generate electricity under ideal conditions.

10. Maryland specifies that credits must come from 1) the regional
transmission organization, PJM; 2) a state adjacent to PJM; or 3) a control
area adjacent to PJM if the energy is delivered into PJM.

National Conference of State Legislatures 43
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" State Renewable Portfolio Standards

A Review and Analysis

States began to develop renewable portfolio standards in the 1990s in
an attempt to build new in-state energy resources, benefit from the
environimental attributes of renewable energy resources, and lessen
their dependence on fossil energy resources.

Early standards dictated that any electricity retailer in the state gencrate
some part of its power from renewable energy sources, which may
include solar, wind, geothermal, biomass and small hydroelectric. As
the standards developed, a new system of tradable renewable energy
credits also developed to gnarantee and verify compliance.

This book describes state experiences with renewable portfolio
standards ro date and discusses some lessons learned.
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Electric Market Overview: Renewables

Federal Energy Reg‘dlatoriy Commission * Market dveréight @) FERC'.gov

Renewable Energy Portfolio Standards (RPS)

28 States and D.C. have an RPS MN: 25% by 2025

Xcel 30% by 2020

MT: 15% by 2015 IA: 105 MW in RPS

ND: 10% by 2015
SD: 10% by 2015
NE: studying RPS

WA: 15% by 2020

OR: 25% by 2025;
small utilities §-10%

ID: Priority to DR, EE, and
in-state RE

CA: 20% by 2010;
goal: 33% by 2020

NV: 20% by 2015;
solar 5% per year

UT: 20% by 2025

CO: 20% by 2020;
co-0ps & munis 10%;
includes 4% solar

AZ: 15% by 2025;
includes 30% DG

NM: 20% by 2020; co-ops 10%
TX: 5,880 MW by 2015;
goal: 10,000 MW by 2025

MO: 15% by 2021;
at least 2% solar

KS: goal - 20% wind by 2020: OK: Studying an RPS
introduced RPS bill

HI: 20% by 2020; proposed

© increase to 40% by 2030

AK: issued « & Aagreed to for 2009 session
Energy S

Repon ’

Updates at: http:llwww.ferc.qovlmarket-oversiqhn'mki-electricloverviewleIec-ovr-rps.pdf

Notes: Alaska has no RPS; TVA's “Renewable Energy and Clean Energy Assessment” is not a state policy:
the Public Power Authority called for 50% of generation from zero- or low-carbon sources by 2020.
Abbreviations: DG: distributed generation; DR: demand response; EE: energy efficiency; IRP: integrated
resource plan, RE: renewable energy.

Sources: Derived from data in: EEI, EIA, LBNL, PUCs, State legislative tracking services, Database of State
Incentives for Renewables and Efficiency, Pew Center, and the Union of Concerned Scientists.

WI: 10% by 2015
IL: 25% by 2025

goal: 1,000 MW wind by ‘11 MI: 10% by 2015, and new RE
! capacity: 1,100 MW by 2015

OH: 12.5% by 2025; 0.5% solar
IN: 2 bills introduced
AR: Utility IRPs to include RE  ky- Report recommends RPS

ME: 40% by 2017
goal: 3 GW wind by 2020

NH: 23.8% BY 2025
VT: 25% by 2025

MA:15% by 2020;
goal: 250 MW solar by 2017

Rl: 16% by 2019

CT: 23% Class I/l by 2020
4% Class lil by 2010

NY: 25% by 2013

PA: 8% Tier I, 10% Tier Il by
2020; 0.5% solar set-aside

NJ: 22.5% by 2020; 2% solar

DE: 20% by 2019, with 2% solar
DC: 20% by 2020, with 0.4% solar
MD: 20% by 2022, with 2% solar
VA: 12% by 2022

TVA: 50% of gengration from zero- or
low-carbon sources by 2020*

NC: 12.5% by 2021
co-ops & munis: 10% by 2018

FL: draft RPS tc legistature:
20% by 2020

RPS

B stengtheneds amended RPS

Voluntary standards or goals
E Proposed RPS gr studying RPS

‘ Other renewablie energy goal

Updated February 2, 2009 C e
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Electric Market Overview: Renewables

B 'FedéréI_Energy Regulatory Commission ¢ Market Oi)efsight @ FERC.gov

Renewabie Energy Portfolio Standards

* A Renewable Portfolio Standard (RPS) requires a
percent of energy sales or installed capacity to come from
renewable resources.

* 29 states — including D.C. - have renewable energy
standards.

* Six have renewable goals without financial penalties: KS,
ND, 8B, UT, VT and VA.

* Six states proposed RPS bills or released studies that
propose including more RE in state resources: FL, IN, KS
(bills) and AK, KY, NE (state energy reports).

— Florida’s PSC sent its draft RPS to the legislature in
response to an April 2008 legislative requirement.
The legislature will decide how to proceed.

- Indiana’s House introduced two bills for an RPS in
January. A traditional one has a 20% by 2020
target; the other creates two compliance tiers. An
RPS bill did not pass last year.

— Kansas introduced an RPS bill, with a 20% by 2020
target based on a utility’s average peak load (in MW)
for 2016-18. (Jan 14)

- Alaska issued “Sustainable Energy for Alaskans” as
a guide for communities to review local energy
sources including in-river hydro, wind, solar, wave,
tidal, biomass, and geothermal, in addition to
traditional resources. It does not recommend state
action or set a RE goal. (Jan 7)

— Nebraska’s "interim 2009 Energy Plan” supports
enacting an RPS and stresses EE, RE, and
Nebraska's commitment to nuclear power. A final
report will identify regulatory and statutory activities
following the comment period, which closed Jan 23.

OVERVIEW OF 2008 RPS DEVELOPMENTS:

-

Three states passed a new RPS: Ohio, Michigan, and
Missouri. Ohio's and Michigan's were by state legislation;
Missouri's was the third RPS to pass by ballot (after
Colorado and Washington state).

Five jurisdictions amended or strengthened existing
standards: Washington, D.C.; Maryland; Massachusetts;
Minnesota; and New Hampshire.

Four states with an existing goat or RPS strengthened
them: ME, VT, CA, Hi. Maine enacted an instailed wind
goal. Vermont increased its goal to 25% RE by 2025.
California’s goal, set by Executive Order, is to increase RE
to 33% by 2020. Hawaii set a goal of 40% of energy from
renewable sources by 2030.

Four states adopted a voluntary RPS or renewable goal:
SD, UT, KS, and FL. South Dakota (Feb) and Utah {(April)
enacted goals without non-compliance penalties. An
MOU between the Governor and Kansas utilities created
its goal. Florida's goal, via Executive Order, is for utilities
to produce 20% from RE; the PSC sent a draft RPS to the
legislature on Jan 30.

Kentucky and Oklahoma are working to establishing a
renewable standard by legislation in 2009. In 2008, OK
passed a bill allowing recovery of wind-related
transmission costs.

Sixteen states include energy efficiency in their RPS or
renewable goals. Several issued major energy plans or
draft plans with goals encompassing renewabie energy,
energy efficiency, and greenhouse gas reduction,
including Kentucky, New Jersey, New York, and Vermont.

Abbreviations: EE: Energy Efficiency; MOU: Memorandum of Understanding; PSC: Public Service

Commission; RE: renewable energy; RPS: Renewable Portfolio Standard Updated February 2, 2009 1100
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Comprehensive
Energy Plan
Resources
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Comprehensive Energy Plan
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Alaska State Legislature
Senate Special Committee on Energy

Cambridge Energy Research Associates Qualifications

February 26, 2009 » Juneau, Alaska

David Hobbs, Managing Director

Michael Marinovic, Vice President, Consulting

James R. Meitl, Senior Director, Business Development

CONFIDENTIAL
© 2009, Cambridge Energy Research Associates, Inc., 35 Cambridge Parkway, Cambridge, Massachusetts 02142
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The CERA Mission
To provide insight into the energy future...

* Provide comprehensive, integrated research and thought
leadership on market fundamentals, industry dynamics, and
strategy in the energy sector

« Offer unique insights, often well ahead of conventional
wisdom, into the most pressing challenges—economic,
geopolitical, financial, technological, regulatory, environmental,
and managerial

* Help clients anticipate the energy future and make
informed strategic, investment, and market decisions

* Foster a community of senior-level decision makers

Source: Cambridge Energy Research Associates.

An IHS Company
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CERA Strategic Consulting and Advisory Services

* Our Perspective. Concerns over climate change, energy security and
economic development are reshaping the competitive landscape of the global

energy business. Through our unique integrated global energy scenarios and

* Our Approach. Few consulting firms can match CERA’s unique blend of
profound energy industry knowledge, leading research, and hands-on
experience. [n working with our clients on strategy engagements, we
leverage our deep knowledge and market leading research from all parts of
the energy industry.

* Our Experience. CERA has provided the energy industry with advice and
critical insight for more than 20 years. We have a diverse clientele of more
than 400 leading governments, energy firms, and non-governmental
organizations worldwide providing CERA with unparalleled breadth and depth
of experience.
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CERA Advisory and Consulting Services

Insight delivered through analysis of fundamentals, industry drivers,

and strategy

Thought Leadership

Business
Impact and
Implications

T T e st

-\ Industry Structirre .

Industry Drivers
and Forces

| ﬁ ‘Policy, Regulation & Geopolitics -
I - : A Ly - - [ R\

Market Fundamentals and Landscape

CE = . Source: Cambridge Energy Research Associates.

An |HS Company
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Energy Policy Roadmap Components

MPLEMENTATION

Structured Common
Dialog‘ue‘ | Framework

CERA

An IHS Company
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Role of the Market Landscape in Developing
an Energy Roadmap

Defining the Landscape Defining the Policy Choices

* Growth objectives

* Social, environmental and
planning constraints &
commitments

* Outside Linkages

* Geopolitical, economic,
fuel and technology
outlooks

* Supply and demand

projections regionally and e@@

Globally @

* Current Institutional Economic
Structures Competitiveness

Energy Security

Source: Cambridge Energy Research Associates,
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Policy trade-offs Must be Recognized and

Resolved Early on

Environmental
Consequences

- L
& -
+
[
T
! L

Lack of Investment

... China
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Four Key Policy Formulation Questions

Ot 472
' i
|

Who Decides?
Who is consulted?

oL

Which Topics?

What Institutions?

An IH8 Company
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We have assisted oil and gas clients in
developing a broad range of strategies
across the world.

Corporate

» 10C’s strategy for high-oil price environment
* Independent’s corporate portfolio strategy

» Supermajor's CO2 strategy

National Energy and Resource Development

* National resource plan based on fundamental
gas demand supply forecast

« Create national resource planning and dev't

Business Unit & Regional

+ SE Asia regional upstream gas strategies
» North Sea regional and country strategies
+  West Africa business unit strategies

Exploration & Country Entry

* Middle East country gas entry strategy
+ Atlantic Margin exploration strategy

« Various other country entry strategies

Major Resource Development

+ Caspian region mega investments

+ GOM and West Africa DW developments
+ Major new Siberian resource development

Operating Asset Strategies

« Arctic mega asset renewal strategy

« Mature offshore asset cluster strategies
+ Steam and COZ2 flooding investments

Unconventional Resources

* In-situ and mined oil sands

» Tight gas, CBM and shale gas developments
« New unconventional resource technologies

LNG and GtL

» LNG liquefaction investments

« Portfolio assessment of GiL opportunities
« |0C’s LNG portfolio strategy
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Case Example

Emerging Energy Balance Shift Drove the
Need for Policy Review

Net Energy Balance (Oil & Gas
production minus total Energy
consumption)

2020 ' 2030

Kboe/d Energy Supply & Net Balance

ERA Source: CERA analysis, study data
An IHS Company
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Case Example

Study Embraced the Entire Energy Spectrum

INSTITUTIONAL DEVELOPMENT,
ENERGY SECTOR GOVERNANCE
(upstream, midstream gas, power)

" \ ENERGY
PRICING &

INDUSTRIAL POLICY,
DEVELOPMENT & SUBSIDIES
EMPLOYMENT ISSUES, '
COMPETITIVENESS POWER SYSTEMS ‘
OPTIMIZATION: GAI?“IE:’)SLOTETS,
Fuel mix (Oil, gas, coal, REFINING POLICY,
renewables, nuclear), INVESTMENTS,

Transmission, Dispatch BALANCES @ =g

|

MATURE UPSTREAM OIL & GAS,

VSOCMTED GAS RESOURCES
P .“-":

ENVIRONMENT POLICY ; ENERGY EFFICIENCY
EMISSIONS, CDM, INTERNATIONAL REPUTATION

An IHS Company
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Case Example

Stakeholders were Engaged Throughout

D Joint contribution
from stakeholders

J F M A M J J A S O N
I S I N I S N N I e

Steering Commiittee ® @® @

Working Group @® ® ®

Data gathering (ministry support)

Model Building /analysis P I I N W e D S|

Reporting - Energy Balance booton T Lo e ]

Stakeholder interviews & L P S S N R A D
institutional review

Discuss Present
provisional Final
Reporting final conclusions & | v
recommendations to Ministers Lofesnae vt ]

An IHS Company
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Case Example

Notional Country Energy Strategies were

Developed to Test Stakeholder views
Notional Country Strategy
1. Policy Focus Restrict / control demand. Depend on neighbours for (8

across all sectors . | supplies lipstrea A

2. Energy Supply Policies.

3. Energy Demand Policies

4. Energy Export Policy / T
/
5. Fuel Mix Policy s As part of the Stakeholder
6. Industrialization / / engagement process, CERA
development policy conducted a workshop to surface

7. Energy User contracts constraints / agendas affecting policy

\
8. Employment \

choic
9. Environm. Policy - olces
10. International Diplomacy T — .
11. Gowvt Regulatory
Approach

12. Foreign companies

o

CERA

An IHS Company
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Case Example

The Study Analysed a Portfolio of Options to
Optimize Future Energy Balance

« Demand side management
* Reduce industrial gas demand
 Convert open to combined cycle

Demand - {-
Led

r ;-.-‘_'u

. ,c;rld mtct’agratlon Energy ‘ Fuel Mlx » Liquid burning for
. D‘:spr?;fcl:ng \ system E Portfolio of 'Dlver5|f' catto y - Ez::\:vables
optimization °pt'm'zat'°" % t?olr(l)so i /e Coal fired power
R P : | * Industrial fuel
to be applied switching
in parallel
. LNG L

» Acceleration
* Efficiency
 Blowdown

* Pipeline gas
 Electricity

“Upstream.

CERA

An IHS Company
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Case Example

Costs of Energy Balance Options were

Compared

¥ | — X X X 4 ;|

Diesel in
_ - power/
Wind refinerie$
Thermal r- _
solar
oo |
é Mature \
= Oilfield gas ‘
~ blowd\wn _ _ ,_
7S o .
*;,; Coal fired Indgstrial
o) power a8 |
U_ o Demand
2 e - Measures
g. Coal for . ,
11T} cement
%
| Open to
O combineg™
cycle
DSM '

1 2 Gas Equivalent Volume Tcf 2007 to 2030

10

12

14
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Qualitative Considerations were Critical ==
in Developing Final Energy Policy
Recommendations

Qualitative

_ Key Questions
Factors to Consider

*  Willingness to depend on neighbours ?

o « Attitude toward existing gas user contracts ?
Strategic Fit

* What value does diversification have (gas or fuel sources) ?

* Is there a strategic upside for certain options

. * What risks or uncertainties impact implementation ?
Risks and

Vulnerabilities * How robust is an approach to different global energy scenarios ?

How might institutional capability influence do-ability ?

Do more radical options exist ?

Alternatives &
Trade-offs What- if certain options excluded ?

An [HS Company
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Case Example

Early Planning for iImplementation was
Recommended

Conservative / prudent planning assuming firm supply and no pipeline imports

2008 2010
' 1

Ind. Gas demand measures
DSM

Open to combined
Industrial Fuel Switching
LNG import

Coal for power

Solar

Blowdown

Pipeline Imports

Electricity imports

Nuclear

An IH8 Company
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Case Example

Identifying the Cost of Energy Subsidies
Assisted Pricing Policy Thinking

Approximate Energy subsidies
relative to market prices $ MM

[M Electricity subsidy (fuel)
Electricity subsidy (direct)
Qil subsidy

Industries subsidy (gas)

2000 2005 2010 2013

$ MM

An {H8 Company
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Identification of Institutional Challenges ===
and Solutions were Important When
Recommending a Policy Roadmap

* Long term sector planning and data inventory

* Policy setting
Governance * Designing and creating new institutional structures
« Allocating responsibilities and following-up
* Independent technical capability

Institutional
Challenges

* Co-ordinating wide range of policy actions
(arising from this study)

* Individual actions are doable, but delivering all
in parallel is a major challenge

Execution

An IHS Company
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Learnings : Key Success Factors for
Energy Policy Related Projects

Tailored, issue driven analysis
— ldentify critical issues to address early on
— Tailor model / analysis to focus on those issues
— Broad remit for recommendations : technical, economic,
institutional, etc.

Build on existing knowledge
— Review existing reports, work with local experts

Seek and build senior Stakeholder consensus
~— Early engagement with full range of stakeholders
— Continue to seek their views as project progresses

CERA’s independence and objectivity
— Flexibility to explore and deliver sometimes sensitive messages
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Selected Additional Energy Policy Experience

* World Bank - Yemen

* Ministry of Finance Economic Affairs — Barbados
» ExxonMobil - US

» Brazilian Petroleum Institute —Brazil

* Government Authority —Pakistan

* Ministry of Petroleum / Sonangol — Angola

* Bureau Of Minerals and Petroleum — Greenland

* Ministry of Energy — Kuwait

* Nigerian National Petroleum Corporation — Nigeria
* General Planning Council - Libya

* Confidential — Middle Eastern Country

» Directorate General of Hydrocarbons — Gabon

« Agencia Nacional de Hidrocarburos — Colombia

* JNOC / JOGMEC - Japan

 SOCAR - Azerbaijan

* Chinese NOC - China

* Government of Kazakhstan — Kazakhstan

* PetroEcuador — Ecuador

» ONAREP - Morocco

An IHS Company
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Recent Strategic Consulting Experience
Related to Climate Change and Clean Energy

An IHS Company

Assessment of Voluntary Carbon Markets. CERA developed a
framework to assess the current and potential future demand for energy
efficiency services, green power procurement and carbon offsets by
businesses to achieve voluntary GHG emissions reductions.

GHG Policy Analysis. CERA developed carbon abatement cost curves
to inform the development of policy and business strategies related to the
implementation of GHG policies.

GHG Policy and Market Strategies. CERA has advised a variety of

clients on the business risks and opportunities related to emerging GHG
policies and markets. |

Investment Strategies. CERA has advised on investment and business
strategies for technology providers and power generators by using a
scenario framework to assess the potential risks and opportunities for
various strategy options.
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CERA’s Scenario Process

INPUTS : SCENARIOS STRATEGY

Factors that will shape Combine inputs into Apply scenarios to

the future alternative views develop and test
of the energy future strategies

with signposts for each

3 Alternative Strategy
Links

Wind-

Scenarios Strategy
Development

Source: Cambridge Energy Research Associates.
50714-1




CERA’s Global Energy Scenarios are the
Backbone of Our Vision of the Future

v

CERA

An IHS Company

ASIAN PHOENIX The center of global economic and political gravity shifts to
Asia. Strong growth in China and India puts them on a path to eventually challenge
the United States for global economic pre-eminence. Piecemeal international efforts to
manage carbon emissions.

BREAK POINT oil supply difficulties limit production growth. Average annual
oil prices surpass $150 per barrel (nominal). Fear of peak oil encourages moves to
enhance energy efficiency and accelerate growth of alternative fuels. Qil loses its
monopoly on transportation. Strong, coordinated international focus on limiting CO,
emissions drives carbon prices and research and investment in clean energy

GLOBAL FISSURES Widespread political backlash against free trade and

globalization, combined with global trade and political disputes and growing security
concerns over ongoing terrorist threats results in lower economic growth and weaker
energy demand. Little to no effort to limit carbon emissions.

Source: Cambridge Energy Research Associates.
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2008 US Scenarios Policy Drivers

CERA

An |HS Company

RPS

Tax
Incentives

Cap-and-Trade

O The 29 existing state

standards remain in
effect but increased
compliance flexibility
temper demand.

Q Federal ITC and
PTC peter out
during the lead-up
to federal cap-and-
trade policy.

1 RGGI continues, followed
by WCI and a program in
the Midwest.

Q A federal program takes
effect in 2015.

Q Prices stay at $20-$35/ton.

Q All existing, proposed

and non-binding state
goals are met.

0 The PTC and ITC
are extended
through the start-
up of federal cap-
and-trade policy
and are slowly
phased out.

Q A federal program starts
up in 2012, requiring a
30% reduction below 2007
levels by 2030 leading to
$100/ton prices by 2020.

U RGGI gets integrated into
the federal program.

1 A difficult economic

environment saps the
momentum behind
state programs.

QO The PTC fails to
get extended past
2009 and the ITC
reverts back to
10%.

Q RGGI continues operating
up until 2018 but prices
remain at $2/ton.

Q A federal program, as well
as additional regional
programs stalil.
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US Scenarios Overview

g

ASIAN PHOENIX

BREAK POINT

GLOBAL FISSURES

Internationat
Outlook

QO Trend economic growth.
0O Continued growth in world trade.

O India, China, FSU, and Middie East
continue development of home
markets.

Productivity suffers from high
commodity prices, reducing long run
growth potential.

increased reliance on multilateral trading
agreements and international solutions
to regional conflicts.

Economic growth slows as
international trade decliines.

NA and European backlash against
globalization.

Focus shifts to national adjustment
issues,

Emergence of resource nationalism.

Technology
QOutlook

0O Technology development dependent
on government subsidies and
demonstration projects.

Rapid pace of technology development
requires more public/private initiative
and risk sharing.

Domestic/foreign joint ventures develop.

Technology development directed
toward promoting energy security
within North America.

Regulatory
Environment

O Continuing experimentation with
alternative regulatory solutions.

0O State challenge federal initiatives.

Enhanced commitment toc competitive
solutions at the federal and state levels.

Move toward multi-state regional
compacts.

States successfully assert regulatory
authority over resource adequacy
planning and infrastructure siting
issues.

industry
Structure

O Continuation of current hybrid
environment with mix of competitive
and regulated entities.

Increasing reliance on private capital
and market-determined retums on gas
and power investments.

Increasing relianca on traditional
vertically-integrated utilities and
command and contro! regulation and
policies.

N

CE]

An IS Company

B
3

Source: Cambridge Energy Research Associates.
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US Scenarios Overview (continued

Sl

ASIAN PHOENIX

Wi

BREAK POINT

S

GLOBAL FISSURES

Recession of 2008-09 is not severe.

High energy prices make recession of
2008-09 worse.

Recession delayed to 2009-10 but is
severe as world trade shrinks.

Economic Q 2011: return to long-term trend growth.
Growth O Slowing population/labor force growth QO Productivity growth slows as capital is Productivity growth well below
after 2020 reduces trend growth. substituted for energy in production historic norms.
process.
G hi O 1.6% CAGR to 2020. O 1.1% CAGR to 2020 due to rising real 1.1% CAGR to 2020.
I;,::vterm U Recession slows growth until 2013. power prices and sharper recession. 1.4% CAGR after 2020 despite
o P
Demand O 1.6% CAGR after 2020 even as Q1.0 /nICtAGRdafter ZIOZ;:) as rla.'::’t ;:‘ricles declining population growth rate.
population growth slows. escalate and popuiation gro slows.
O Near term drivers: demand growth and O Aggressive push for renewables and Need for transmission and
tighter reserve margins. GHG legislation. generation reduced.
I 0 Long term drivers: continued demand Q Early retirement of fossil fuel units and Lower demand growth and greater
nvestment growth, aging plants and accelerated investment in transmission. reliance on domestic coal and
environmental programs. O Investment requirements similar to AP. natural gas.
Q Rising nominal retail rates. 0 2012: Federal GHG legislation begins. Increasing emphasis on energy
0O Some states end retail choice and a Aggressive state RPSs. security and independence.
Policy a.nd reduce renewables targets. O Regional transmission pianning Emphasis on local reliability.
Regulation @ Federal GHG lagislation by 2015. initiatives. Regional climate change initiatives
O Many states move to reassert control O FERC asseris federal authority over abandoned.
over resource adequacy. transmission siting.
0 Focused in generation, transmission, O Strong push for renewables, GHG Low economic growth pressures
and distribution (metering). abatement, and efficiency accelerate government budgets to support new
Technology | O Reliance on government subsidies for smart grid development, technologies.

commercial scale development.

Commercialization of CC&S, PHEV, and
storage technologies accelerated.

Funding for new initiatives delayed a
decade.

CERA

An IHS Company

| L
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State Renewable Portfolio Standards
Driving Renewable Investments

30

30% by 2020 for Xcel,
>25% new wind; mandatory 6-8% by 2015 Al load | | 23.8% by 2025
25% by 2025 for others.* {utility specific); oa {0.3% new solar)
nonbinding goal growth (NH)
Approximately 250 MW of 10% by 2015* | | 2005-12
by 1899 [ vy 30% by 2000;
10% increase
20% by 2025 10% by 2015 25% by 2013; over 2007 total
15% by 2020 1% customer sited capacity by
10% by 2015 2017
25% by 20625 (large utilities); 8% by 2020
5-10% by 2025 o b ND (0.5% solar) 4% by 2009 (MA)
(smailer utilities) AR 0
20% by 2020 SD 16% by 2018 (RI)
{10% for large
municipals and coops, A
including 0.8% solar) uT O 10% by 2010 (CT)
0
VA 22.5% by 2020
20% by 2015 o
(1% solar) i 4 (2.12% solar} (NJ)
i 0 20% by 2019 {DE
20% by 2010 (10U, ESP, o 5
CCA);*™* 20% hy 2017 1% by 2022
(all others); 33% by 2020 i~ 12.5% by |[12.5% (0.386% selan) (DC)
{nonbinding goal) by 20 2024 by .
4% by 2012 and {0.5% solar)]| 2025 V'~ 225% by 2022
15% by 2025, 4.5% from 11% by 2020 (2.5% solar) (MD}
distributed source
10% by 2015
and 25% by 2025; 12% of 2007 sales by
75% from wind 2022%
20% by
- -é 2020 (HI)
b ] State H i inding Goal
. ate Has RPS D State with Nonbinding Goals

Source: Cambridge Energy Research Associates, Database of $tate Incentives for Renewable Energy (DSIRE}.

"Previous Minnesota RPS was a nonbinding goal except for Xcel Energy.

"*Vermont's voluntary standard becomes mandatory in 2013 if it is not met by 2012,

***Califarnia: 10U = investor-owned utility; ESP = energy service provider; CCA = cemmunity-choice aggregatar).

****Wisconsin requires all utilities to increase renewables contributions by 6 percent over the 2001-03 average level by 2015and has a nonbinding goal of 10 percent by 2015.
60502-2_1108

An IHS Company
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Global Energy Scenarios

Dawn of a New Age Multiclient Study

An IHS Campany

Cambiicge Ervegy Résianh ASBOCKTa0 | wivwddm can

CERA’s Dawn of a New
Age study presents three
long-term global energy
scenarios to assess
different paths for global
energy supply and
demand and to help
define key risks and
opportunities for a range
of energy segments and
geographic regions.
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Clean Energy Technologies

Crossing the Divide Multiclient Study

ACERA Muticiiant Sbudy

Crossing the Divide?
The Future of Renewables
and Clean Energy

A AR MULIIARE STy B3t e an inte jratadt
Farowsn for understandingthe cuseel and Lur
£245 2 e D kT :ma;mw;gmrndo;m.
00 tha Imphzation? IoF Somgeny

sampRiye lndzcapa

it oo e

©

CERA

An H8 Company

CERA'’s Crossing the
Divide study presents
three long-term global
energy scenarios to
assess the winners and
losers among various
clean energy technologies
and help define key risks
and opportunities for a
range of energy segments
and geographic regions.
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Muiti Stakeholder Dialogue
Securing the Future Multiclient Study

CJ Acsuemuﬂymv e

-

Securing ’d1e Future

Cambricigr Ervrgy Pessarch Associntes | CERA com

CERA

An IHS Company

CERA'’s Securing the Future
study resulted from an
extensive dialogue between
multiple stakeholders to
understand what was (and was
not) achievable in securing the
benefits of the gas trade
between Europe and Russia. It
identified the requirements to
ensure mutual benefits and
identified the risks to all parties
from failing to nurture a trade
that has benefited all parties for
several decades.
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dnoi9 SHJ 3y} jo yied si yy39

921




A4S

About CERA

An IHS Company

Leading international energy research and advisory firm
Founded in 1983

An IHS Company

Global presence with offices in 14 countries.

Staff of over 200 professionals including leading energy market,
industry, and geopolitical experts covering all major sectors on
a regional and global basis

Extensive network of distinguished Senior Associates

Diverse clientele of senior executives at leading energy industry
corporations—an exceptional community of strategy and
planning executives—and leading policymakers globally.
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Four Domains of Insight and Critical Information

Security

Product

Energ
Lifecycle rergy

Environment

QR The Source
‘e

. tor Gntical Informaton and Insight

An JHS Company
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If you have any questions about this presentation or
CERA in general, please feel free to contact

San Francisco ®

N .

Mexico City - @)

CERA

An IHS Company

Calgéf_y "

. Cambridge, MA
@

.+ Cambridge, Massachusetts 02142, USA

Jim Meitl
+1 403 770 4522
jmeiti@cera.com

_ R ‘; L Beulng -~
;yv\‘:‘:‘\i' rf . ,-‘ oL "..:::J . j'“ - .. . S

. Tokyo
Washington, DC _ S ’

Dubal R
DR . i Mumbal _ '-_-‘._;z";_-;," '
: o :_‘.ﬁl 1 ,’ /’“\‘

S o .f . Bangkok

_________

Singapore’ . v

@ Rio de Janeiro REER A
S v :
‘ f_.f Johannesburg

55 Cambridge Parkway

www.cera.com
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- 7. on private placements*ls r%t generﬂglﬂ?available to: thevpubllc. An Investment-in a
7 private equlty can’ ‘be’ spe:ulatlve arlg\;can inveive a high' degree of risk: Annvestor

Iy i
i ek .ﬂ-‘i_ﬁ_.._. 2

Ok st

v.&.
investors and does not soficit an%ron from any particulariinvestor], Information .

must be prepared t ;withstand th%possiblll%f a total loss of their investment.
.. There is no- assurance that any private strategy will be successful; and since a
. " partfolio of prlvate equity will Include prlvately helg companies; investors must
P understand the risks associatédiwith the underlylng securities involved. Private
. placemérit offerings are?airalfla“"bf"eidnly to qualified Accredited Investors. They may -
be subject td‘specla!‘ﬂsks in:glg_d_!»ng illlquiditypf thef;lnvestment and volatility, and
~ shoiild be consndered;kong term lnvestments. ‘No investor will be accepted before
. qualification, recelptf a;prlvate placemenl memorandum, and the completion ofa-
’ subscriptlon agreement._, 3 : :

re not for PUBLIC DISTRIBUTION _ .
R BLACK LION ENERGAELP |

T U & SN 4

,fhg‘_ﬁ,ma’t:e ifihl sipre
AN . ‘é n 1.

End!ess Suppl‘y .




o'ra.@verythlng else...

__ﬁé.}'ﬁ ey i:
5 ’

e’ mcapltal of the U S. and yet dellvery

of a low cost engy””solutron to remote villages has

been eluswe | N

Lack of a solutlon tempers growth to these areas and
threatens to’iundermine long term expansion of -

- capltal & growth to Alaska

Alaska is the =e

l xtrlcably tled to its remote

i ‘gs 'materlals for capital creation lies
: - ;:51 . i ‘ . ;
; Endless Supply of ' BLACK LION ENERGAE, LP
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a ".woll’s blg brother yet fuel
'Vlllages are among the hlghest
in the world - hlgher than Central Americaor

ergyfsources yet, ‘even 'WIth' Alaska’ s abundant

the car@up‘ Iy remote areas mexpenswely
- costly transportation -~
- envnronmentally chaileng}gd

e $ﬁ35 to $ 45 per kwh
- too much Iand requlred for'l megawatt of power
- heat value non- existent/llmlted in winter months

- $'25 to $.29 per kwh
ratmg on ‘wind generators is 35%

I St lltand mamtaln relative to energy return
- Iack of‘ene y ‘rld-‘“to ma)umnze return |

BLACK LION ENERGAE, LP

e s . .
e T




environment s
« diesel platform ) - comblged wuth no mterruptlon
o gﬁﬁ- current mfrastructure ‘
e *ﬁ‘ - energy: platform expanded as
7 e . need. dlctates '
- months, not years
~ireasonable costs

+ set- up tlme
e mfrastructure "

- Iow % .

*ﬁ |

green j

- ease of use !

r*’_} i

« ' Endless Supply of ENEBGAE - 20 BLACK LION ENERGAE LP |
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antheridium
{containing sperm)

ocogonium
(cantaining egg)

,— retalned enhanced
“=on sue. at will

= does not requnre outs:de

- mampulate relative to
o - need

f,f% low cost
7 - RWE builds, maintains
i Iocals without Phds

BLACK LION ENERGAE, Lp

-
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National Re;earh rr-ner.g‘%Lab (NRE_ ) spent $450 miilion
studying alternative . biofuels from 1977 through 1995
$25 mllllon of whlch went to Algae research

linton:admlmstratlon cut funding
. ',«f\'»,, f !

'w-s

. BLACK LION ENERGAE, LP




bad ALGAE - ‘massiveg owth:‘”
I|m|ted energy valueﬁ

dunilelia salina
butryoccocus braunu
cymbella
nitzschia

Shanghai, China - the world’s most
populous city, Pacific Ocean 2008

BLACK LION ENERGAE, LP

-

s r a . ; X .
e S PR — = —
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hit with ALGAE "_' _
problems . ... -

to bld a‘fjo word f-‘--mouth & reputatlon was enough.

- toqether Armstrong & Tompkms b!.IIlt j? bllllon in
_ pulp, paper, & energy,in' the southern states - BF =
GOOdI’ICh Duke"Power Bowater Rhone Poulec GE &
“others 2 *, LAREE . D

Q T
?’;‘r.:

Armstr'&ogn ' & Tom”'"'kms had*worked o solve “bad" |

ALGAE. growt__h? mﬂ' oblems for: these companies.

Armstrong &:Tompkins' never had.to put out a resume

- BLACK LION ENERGAE, LP

' PR .
Armstron hysicist eltrlcal engmeer bio- systems
r&proces i - , . co TR
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it...”

' )

a .
q

-
5.
o)

17}

Armstrong &T mpkms‘@;sned
ALGAE research centers worldwnde

Problem 2 - Oil Extractlon
extracting energy: from: ALGAE s

‘tight’ cell walls(was ﬁ{‘g”siﬂy S
r o - “ %‘i’(g‘é .,- 1

After much researg,ch _personal capltal & trial & error
Armstrong &

El’o_mpki'ns mvented solutions

- Endess Supply of & e - BLACKLIONENERGAELP '
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¥ ‘ 1":;“ ¥ *
i # i
ncub f’ilon unit iri

w %’h AIﬁIAE |s~*‘ R
"de"r to grOd@ué‘e oil & other

GAE b@products

ALGAE b;i'br;ea@tor a' man made,

2 —

.M
nq—’?

LR,

/
f1

i

/
!

i

A

A\

L

BLACK L10N ENERGAE, LP

P X

Endless Supply :

o, w -
'.._...‘.,-_u_ . ,‘LL_.__.,,,.




of hlgh energy value

Algae £ " DR
%t%e oil&bl product

automatic, _orr%ptr co_ntmlled engine to grow
massive amounts of-ell- a*’what would It Iaak /lke7

the engine would need toﬁbe‘ hlgh tech ultra
durable, made of; thermo—lsolated materlals to
prevent energy Ioss@ ity woulg&need te achieve
optimal. nutnent monitormg, optimal light

i exposure optimal water flow; optimal
co2 &“*’NOx inta )«:hange, and optimal

onl extractlon '
LA ﬁi}
S ff EX 529
,‘ i . . ‘I
End!ess Supply of £} . BLACK LION ENERGAE, 1P
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low cloud‘ point

cleaner oil

| sucks up nasty'gz' sesi

iifi

| sn&im sup,",}y of @ S '.'BLA(ff( LION ENERGAE, LP

937
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noxlous ga?es%roduced by burnmg
( to harmless orgamc carbons

BLACK LION ENERGAE LP

« jet fuel
. gasoline
plastics -
hydrogen

Ethanol
gﬁ

*




939

 sample Algae growth rate

B
= = = e o T s -
" : - -,‘\
- - -, R P . ——?‘,
- B b " ” ey
—~ - o A
o N
I N
T = N
piae TR
K] LR
* ¥
n g -
plondy bl
— .
/ 5 ey .o .‘
P [
jﬂ - w
N J PR T
s SRS
f’.
/ e — .
i
R
_......___.............-*‘"‘!-",...a S

it took 30: hogr; for ALGAE to grgﬂ 20 fold In Armstrong &

. Tompkins bloreactor using thelr. proprletarv nutrient solutlon &

. automation '

u-f 2 Ea i . . H
! . . : AL
- -

i .«-'-s;.u:e;;;_s}}ﬁp:ngfm{g .+ . BLACKLIONENERGAEIP

Armstmng & T@mpkms Bn@reacmr |
[ AT Blereactor i " Others _ ]
Systamm . - open pond system “

{full Avtemetien - partial automation

.+ local wild strains -
_ i! . 45% of oil extracted .

- ¢ using “pressing”
meeds i

cleancr o . less quality oil |
lory © | -+ high cost to produce |
low cest t© byl ", high cost to build ?
eptime] COR intalke . poor CO2 management -
¥ ,’-'J-'-'Eridlas,sl'si{pp!ypfiﬁf_f'ffﬁ’.ié}.‘"n?" - ' BLACK LION ENERGAE, Lp ‘l
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greements

2. South Carolina Power & South Carolma Gas & Electrlc, the
largest power production*companlessln the Carolinas

" e’ C02 and“NOx

< T

o= $13 malhon m tax credits,
- pay for all worker training,
= 250 000 acres for $25 an acre

" o .
Google

940




ALGAE prodducing oil
in enclosed structure:
for village

ALGAE
) processmg plant |

'\r\.“" -

- ¥

Small portable oil
conversion unit
For biodiesel for

;i Dlstént mining opratfon in. need to
clean dlscharge & energy
: fasg’« Ty --

e

941

BLACK LION ENERGAE, LP
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- Southwest. ,U S:% perfect forf growmg Algae low
. cost, but they Iack the capétal .

help prowde the
and the process
h‘e":r hareholders

ﬂf‘q‘.ﬁ &
P
< 3 e %"m é

cake :{ natural drymg, o drymg agents |
fs ;

BLACK LION ENERGAE, 1P
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0|| & cake_

shippi'ng’

conversion @ mﬁaduiar
biodiesel plj_-
dlstr:butlon ‘frdm s‘ |

Lo [

',prroé%”

ol

,,,,,

per annum
285 tons of cake

-1"' -

1%50

i gMaska

$44,980

BLACK LION ENERGAE, LP
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: oil.to Alaska

produ’ctioh“ $085 T
shipping to po
shipping to villages.

conversnon at wllages

' ALGAE eats c,ozj;—» & NOx

B e A
o ;o

ALGAE chemlcally changes C02 & NOx gases into
organic, carbons SR B

-
t




o
-
=]
3
I
ﬁ
M.
=
=
M
]

. $20,000

10 000 tons of COZ whilegrowmg. :
CO2 producers will pay up to 2
$2 per ton to nd cogf! . P '

$17 500

38 500 gallon5¥ . A *GA%consumgﬁ

-g'a's’es whlle

Ilspend

$60 million per year
$200 million

- BLACK LION ENERGAE, LP
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'sss million
$39 58 m:llion . .'

gas discharge re _
oil/cake net revenue‘; o

.r

$120 mlllion
- or $4 50 per ton

ALGAE systems aliow for an -

enwronmentally safe expansmn of the coal,
- petroleum an' mfi}mg mdustrles in Alaska
~and beyond éi%y ; s -

. BLACK LION ENFRGAE, LP

(amor 15 yrs)




Proposa :S,tra of A'l:aéka sponsored

oA

S TN IR
LOAEgpiloyproject in Alaska,
ted Gostg}& installation

.25imega at‘tgpower system’ .

1
3

A

i

crlelepwien o b b o ]

first step e ormilowjeost feasibility study to o
determine gassociated.with creating 2.25 '
megawatts*offpowerk. - R

. . N
second step: if viable cost-wise
- ALGAE bi_qreagzoygy >,
» newest, small scale’Florida Hydro wind design
., to provide electrical generation for dark winter
months, grqwingx»ALGAE?E%nd;er artificial lighting i

ik . !
dhng 1

install

e"

ETE PRI EEE
R A gt Rl . PN
.. cqve%eg_ _enjelqsure‘,.;;_

. optlgnal...qllgpmee'ssmg & diesel production units
- BLACK LION ENERGAE, LP

i

" “Endless Supply of
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3000 Algae bloreactors
& set-up costs T

optional: I
*’v‘é‘}‘fﬁ

. station.
% - X

BTU value oul (synga;)
BTU value blomass
wmd

'ﬁq 75 000 gallons of 0|I per

system _per year +

5 975 megawatts
;-3“'1,000 megawatt

2.25 megawatts per hour

BLACK LION ENERGAE, LP
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" Endless Supply

LEL L

, -

" 'pilfo_t project year 1.

i
| |

= $150,000 i
i

" =$325,000

" :;LACK?LION ENERGAE Lp

e Ll L

nergy production

- = o . ) . B .%

= $3.97 million

BLACK LION ENERGAE, LP
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C02 Nox & otherGaseﬁ A

Algae eats CO2 and NOx gas groups - ALGAE
chemically. changes COZ & NOx ‘gases into
organic carbons which'are harmless to the
env:ronment andscan be “fconsumed by animals
as feed when drled ‘

3 e
ALGAEFWIII te when: fed wastewater from
‘ légwaste' converts waste into

"~ BLACK LION ENERGAE, LP




| ttrelate
e
* *%# co*'“al

S

ﬁo mlnmg&

Endless Supp!y of BLACK LION ENERGAE, LP
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,,-' S
5" iarmmer plant

ntfupgrades to clean-up NOx & Sulfur Oxide

) ent& 27 million_
Both the EPA '&'-ith,

But, what of CO2? ' :
- World currently operatmg underTW CO me dels- o

E.U./Kyoto model: Each u Model:

country/industry is allotted ...voluntary...but...
“x” CO2 emissions

H

Z

_ o |

EE‘KQEJ ERO toierance for NOx emissions _j o I
|

ALL CO2 emissions are NOW
All CO2 emissions are monitored i recorded by the EPA

If you exceed CO2 emissions #l California is mandating a
you must ; CO2 trading market

1. purchase carbon “credits” or |

2. be heavily fined

IDONRIIading®
ﬁ&"lg li*S)

r
'
L T L SO U

Ak
Voluntary Carbo i "dingi_‘=
Market mrthe i

_\_1 e '—N :
Jj 3
43 wrn 11,1»« 1*,__ i f

R BLACK LION ENERGAE Lp

-’ :“ Endless Supply
b SEe ol
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U.S Problem: The I,IIS Supreme Court dave the EPA the
“right” to mandate all. COZ emlss&ns

i!aaer annum to clean up C02

Co2 ber coal; k33 to scrublsequester
R ,&ngor equlpment to scrub
NOXx per coal ton $5 to scrub

- (bound & thermali) _%$8 for eqmpment to scrub

o

1 5 X $22 $33 million per

BLACK LION ENERGAE, LP

P A S

SN |
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1

v - s

consumes a Nox&sother nasty gases '-
- reduces need for costly scrubbmg equlpment
- puts people back‘to,ﬁork | .

- produces add&ﬁlonalfevenue streams
- cleans up mmmg,ucleans’@iup coal

a fithe corFective e cost of usmg
asﬁsolutron’%produces revenue

. -‘pé.. :,
EPA’s s \ - $250§::‘mi||io.n COST not
: mclu N 0 million per annum!

BLACK LION ENERGAE, LP

$200 mllhon + $50 mllllon per year

© A, e et i v et + L .

i 4n c e - 4

— e e
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« Plastics
-+ Fertilizers
. Cosmetlc

. BEACK LIONENERGAE 1P

Algae can be. progLrammed to suck up _
mining’s “other” %utput, urns output into
harmless%orggmc carbonsa.for fertallzer

- BLACK LION ENERGAE, LP

o e
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ms

i .
P

@ompare'?

$1 05 per gallon
$0. 90 _per gallon
$1 9 "per gallon

'BLACK LION ENERGAE, LP




*D.O.E. Figures. Algae Oil
Cost per gallon
At $40 per barre owl"

At $10 Barrel oil
Cost to Grow Off or
Convert Diesel Fuel

f
{
(s.86) . | N/A =
!
!
!

fes093) T ($0.85)

025y

($0.45)
~g029)

(30.30)
($1.85)
. $0.90
3100

e [ $1 99
BLACK LION B’NERGAE LP -

el ..'....:..u._..__“\., - —-

Me)ucot- 1 296

Vene:ueiaé,’é L0730 |
N:gerla 9 775'm
|r§q.:-. - 0.46 7 millio ;

957
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350 gallons - Palm Oil ge‘_,ljvéc're per year
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ABSTRACT

A tidal opportunity in Alaska is at hand to turn into reality. With the new ocean current
generation system, the Davis Turbine Power System, Dominic S.F. Lee, P.E. of Little Susitna
Construction of Anchorage and Martin Burger of Blue Energy Canada, Inc. of Vancouver, B.C.
Canada have teamed up to bring a $2.8 billion project to Anchorage to hamess the cheap energy
of the world’s fourth highest tide location at Turnagain Arm. Not only does Dominic bring the
idea to construct this project, he also brings the financing, engineering team and project
management expertise to this project. The result of this project will be the production of 2,200
megawatts of peak power with a base daily average of 1,200 megawatts tidal bridge facility
which can supply 70% of Alaska’s electricity need, plus a surplus for future industries. The
project will produce electricity in the 6 to 8 cents per kilowatt hour range. This is in contrast to
the current rates of 13¢ and 30¢ per kilowatt hour in the railbelt which would cut an average
household’s electricity bill by 50 to 75 percent. The Tumagain Arm Tidal Bridge Power Project
not only produces emission and fuel free energy, but will have a small ecological footprint,
allowing marine life, nutrients, and sediments to travel through the bridge.

Another benefit of this project is its allowance of a 15 mile causeway, a two-lane highway
across the Turnagain Arm from Anchorage to North Kenai’s Possession Point. This causeway
will let those traveling from Anchorage to Kenai enjoy a 30 minute drive rather than a 3 hour
drive around the Turnagain Arm and through the Chugach Mountains. It would also save them
an average of about 25 gallons of gasoline for each round trip.

The use of tidal energy eliminates the seismic risks associated with large hydroelectric
dams, a constant danger in Alaska, as well as the CO, emissions associated with natural gas.
Best of all, the tide will always be available into the future without further expense of future
exploration and drilling, or faiture through depleted water sources associated with hydroelectric
projects. Tidal power produces far more power than windmill or solar construction without the
periods of down time for weather conditions, and the construction cost per kilowatt hour is the
cheapest of all types of renewable energy projects.

During construction, this project will provide 4,500 jobs for 5 years and 100 jobs after

Tumagain Arm Tidal Bridge Electric Generation Plan© Page 1
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construction for operations and maintenance. After all, this is the best renewable, sustainable,
clean energy available in Alaska. The Turnagain Arm Tidal Bridge projecf would effectively
establish Alaska as the tidal power technology seat for the Pacific Rim markets. Alaska will be
the leader and academic center for renewable energy in the USA. This project will streamline the
process of developing similar future projects. This will create an additional 5,000 jobs in Alaska
for fabrication and support of these kinds of projects in the Pacific Rim. The Pacific Rim will be
a large market that inciudes, but is not limited to, the Philippines, China, Japan, New Zealand
and Korea. It is a very large market that will require a great deal of support on may levels, The
time schedule for the total project is estimated to be six years. If this project was started now, in
February 2009, by 2015 Alaska’s renewable energy will come on line. What a fantastic
opportunity for Alaska.

5 al
Pointmr A{TI435 737 H 150'00°2

Turnagain Arm Tidal Bridge Electric Generation Plan© Page 2
Copyright by Dorninic S.F. Lee




965

EXECUTIVE SUMMARY

Introduction

Mankind has dreamed for centuries of harnessing the abundant energy of the tides. A
number of plants have been built around the world with the oldest (since 1954) being a 240
megawatt tidal power plant in LaRance, France. This French project has commercially proven
that tidal projects are a large viable source of renewable, sustainable, clean, and economically
cheap energy amongst all the other electricity production plants, such as oil-fired, coal-fired,
nuclear, wind, solar, and biomass fuel, even the conventional hydroelectric dam project.

Tidal power is Alaska’s largest source of energy and long after the o1l and gas fields have
been depleted the tides will still be providing clean low cost energy. The State has hundreds of
billions in tidal reserves and early tidal resource development action would leverage economic
developments by multiples for the Pacific Rim.

Turnagain Arm has the fourth highest tide in the world, 25 feet (7.6m) between low tide
and high tide and it is a perfect location to install a tidal bridge to generate electricity according
to the world experts in tidal power. The project will be less susceptible to earthquake in the
water than a massive concrete dam at the Susitna River where as recently as 1964 the area
experienced one of North America’s strongest earthquakes. It is predicted that the probability of

a high magnitude earthquake happening again in this area is significant.

Turnagain Arm Tidal Power Concept
Turnagain Arm sees the largest tidal range in the United States, with a mean of 30 feet

(9.2 m), and the fourth highest in the world, behind Bay of Fundy (11.7m), Ungava Bay (9.75m),
and Bristol Channel (9.6m). The ocean’s natural 12-hour 25-minute tidal cycle is close to
Turnagain Arm’s natural resonance frequency, which then reinforces the tide similar to water
sloshing in a bathtub. Tidal fluctuations in the main body of Cook Inlet, while not as extreme as
the shallow and narrow Turnagain Arm, regularly reach 25 feet (7.6m ) and exhibit currents in
excess of 5 knots (9.3 km/h) at full tidal flow. This is a significant tidal resource that is situated
just south of Anchorage, which is situated as the hub of the Railbelt region.

The Railbelt region electrical grid is defined as the areas of six regulated public utilities

Turnagain Arm Tidal Bridge Electric Generation Plan© Page 3
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that extend from Fairbanks to Anchorage and the Kenai Peninsula. Sixty-five percent of the
Alaskan population lives within the Railbelt Region.

The southern portion of the Railbelt region: the Mat-Su Valley, Anchorage, and Kenati
Peninsula, are highly dependent on natural gas as the source of electricity and heat, and the
majority of the generation is combustion turbine generation. The Cook Inlet gas basin still yields
large quantities of natural gas for power generation and space heating, but known reserves are
now falling and dropping field operating pressures are causing concern that the region may not be
able to depend on lower Cook Inlet for adequate gas supplies in the future. There are several
proposals to construct pipelines that could bring Alaskan North slope natural gas into the
Railbelt, which could even be integrated into a tidal bridge spanning Anchorage to Fire Island to
the northwest corner of the Kenai. Nearly all of the thermal generating capacity from coal fired
and natural gas fired power plants in the Railbelt is more than 20 years old, and much of it is
more than 30 years old.

Due to the shallow, sandy bathymetric conditions a 3 mile 25 foot tall piling supported,
two lane causeway will be constructed between the point to the south of the Anchorage
International Airport and Fire Island. A 4 mile road along Fire Island will connect to a 8 mile
tidal bridge to the northwest of the Kenai Peninsula. This route will shorten the drive to the west
coast of the Kenai Peninsula significantly, though the actual benefits of this need to be further
studied. For a 2200 MW project, the average daily output will be 1200 MW. In order to
properly estimate the output of the tidal bridge, hydrographic resource assessments will need to
be carried out.

The Turnagain Tidal Bridge Power Project is very environmentally friendly. The
structure, the gear boxes, the generators, and the electrical switch gear are all located above water
level while the Davis Turbine rotor is located 12 feet below the low tide line. The tidal bridge
will have a blockage ratio of approximately 50%, though this will ultimately be determined with
the appropriate hydrographic studies. The rotor diameter will be approximately 10.5 meters and
turning at 25 rpms. Marine life access for Beluga migration will be designed into the project.

Since the turbines are installed 12 feel below low tide line, the winter ice in the Turnagain

Arm will float above this level and will not damage the turbines.
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The Work Plan

1. Step 1 will be to construct a two-lane highway from Raspberry Road into Kincaid
Park, go west to Fire Island, then cross Tumnagain Arm with a causeway to North Kenai
Possession Point and connect to Kenai’s road system to Kenai/Soldotna. The route would be 15
miles long with 11 miles over the water and would have an approximate $300 million
construction cost.

2. Step 2 would entail the construction of a three mile long tidal bridge with the
patented Davis Turbine Power system to produce electricity from 0 MW at slack tide to 2200
megawatts at peak power with a base daily average of 1,200 megawatts of net electricity.

3. Step 3 would entail connecting this electricity to Chugach Electric Association’s
(CEA) electrical grid at the Raspberry Road substation. From this substation all the electricity
needed could be delivered to Southcentral Alaska, the Railbelt and Fairbanks areas.

4, The current Railbelt area electricity generation peak capacity and charge per

kilowatt hour is as follows:

a CEA 480 megawatts 16¢/Kwh
b ML&P 183 megawatts 13¢/Kwh
d. Homer 90 megawatts 24¢/Kwh
d GVEA 223 megawatts 15¢/Kwh
e. Ft. Wainwright, Eielson AFB 20 megawatts N/A
Total: 996 megawatts

5. The availability of cheap excess electricity can be used to attract industries to

Alaska such as mining, aluminum smelting, zinc smelting, and petrochemical.
6. Connecting Anchorage to North Kenai by a two lane causeway to compare to
existing road system will:
a. Save time - 30 minutes instead of 3 hours.
b. Save fuel - 25 gallons per round trip (average of 15 mpg).
c. Cut CO, emissions by 80%.

d. Generate income through tolls per car and truck that use the causeway.
7. Utilizing this clean energy will enable the owners to sell their emission credits
Turnagain Arm Tidal Bridge Electric Generation Plan©® Page 7
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worth millions of dollars for not dumping millions of tons of CQ, into the atmosphere.

8. This project will be financed through public offerings of stocks and bonds and
private investment firms from Asia.

9. After 20 years in operation, the debt service will be paid off, all the future

electricity generated will be free.

The Financial Plan

The State of Alaska Department of Transportation should help pay for the 2 lane
causeway (est. $300 million), part of the construction cost can be recovered through use tolls and
with Federal Highway matching funds and State money. Public financing for 80% of the $2.5
billion cost of the tidal bridge project, can be accomplished by issuing U.S. Department of
Energy guaranteed bonds for $2 billion.

A private Asian investment firm has expressed a serious interest in investing 20%, or
$500 million, into this project in the form of stocks. This firm would then be a 20% owner of the
Turnagain Arm Tidal Bridge Hydroelectric Corporation. The other 80% ownership will be held

by the general public or any investment company, or perhaps even the State of Alaska.

The Organization
Little Susitna Construction Company, Inc. (Prime Consultant) is an Architectural,

Mechanical, Electrical and Civil/Structural engineering and construction firm operating in Alaska
since 1980. Little Susitna is also licensed by the State of Alaska as a general contractor,
electrical (inside and outside) contractor, and mechanical contractor. It is an electrical union
shop with a signatory agreement with LB.E.W. Local 1547 for 27 years.

Dominic S.F. Lee, P.E., educated both in China and the United States, Dominic Lee
came to the United States in 1962 and to Alaska in 1977. An American citizen, he is the founder
and CEO of this company. He has earned B.S. and M.S. degrees in Electrical Engineering
(Power Systems major), a M.S. in Mechanical and Aerospace Engineering, all from the
University of Missouri at Columbia, Missouri. He also did graduate study in arctic, civil,

environmental and wave engineering at the University of Alaska, Anchorage. He has worked in

Turmagain Arm Tidal Bridge Electric Generation Plan© Page 8
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the engint’;ering design of electrical, mechanical, and structural renovation of the 70-year-old
Bonneville Hydroelectric Dam near Portland, Oregon in 1990 for the Portland District U.S. Army
Corps of Engineers. He was the engineer on record and received a citation from the U.S. Army
Corps of Engineers for a job well done. Mr. Lee is currently licensed as a professional
Mechanical and Electrical Engineer in Alaska and ten other states, WA, OR, HI, CA, MO, TX,
LA, MS, AL and GA.

In 2005 Mr. Lee was invited to China by the Three Gorges Dam Project engineers as an
expert consultant to solve some of the unexpected problems they encountered during the
construction phase of the world’s largest hydroelectric construction project ($500 biilion
construction cost).

Mr. Lee is also an experienced project manager. He managed the construction inspection
contract for 10 years with the U.S. Coast Guard for their nation-wide capital improvement
construction projects totaling $1.5 billion in construction cost. He and his engineers received
over 25 citations and commendations by the U.S. Coast Guard’s captains and admirals for
projects well done. Mr. Lee is well qualified to manage this project.

Blue Energy Canada, Inc.. Blue Energy is a private consulting firm in ocean
engineering and construction. Blue Energy is based in Vancouver, British Columbia, Canada.
The firm holds the patent for the Davis Turbine Power System, which is proposed to be used in
this project in Alaska.

The application of the Davis Turbine is to harness the movement of the tides in the
world’s oceans, which contains vast reserves of untapped, sustainable energy. With this
Canadian proprietary Davis Turbine Power system, this massive new energy resource can be
hamessed. The Davis Turbine is a low cost, simple mechanical device. It employs a
hydrodynamic lift principle, actually causing the vertical turbine foils to move faster than the
speed of the water. The system has multiple vertical axis hydro turbines with straight foils
mounted in a duct structure to form a tidal fence. There are large marine structures of reinforced
concrete and steel, and can be installed across an estuary with tides exceeding 1 meter or more
and a tide velocity exceeding 2 meters per second or more. A typical installation across a 1 Km

(.62 mile) crossing can produce more electricity than a large nuclear power plant. Or, in terms of

Turnagain Arm Tidal Bridge Electric Generation Plan© Page 9
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oil, about 100,000 barrels per day at a construction cost of less than $1,400 per kilowatt. The
tidal bridge power system can be built without the attendant pollution, maintenance, corrosion
and radioactive fuel disposal problems, and produce electricity as cheap as 4¢ per kilowatt hour.

The tidal power plant mechanical equipment is designed to last for 50 years, the marine
caissons for 100 years, and fuel for the system is free since it is generated from the ocean current.
While power output is cyclical due to the ebb and flow of tides, sufficient flexibility exists in the
country’s current integrated grid to manage by either pumped storage, or by utilizing existing
natural gas plans for peak demand loads.

Blue Energy Canada, Inc. is the world’s leader in tidal bridge hydroelectric power
generation. Their proprietary Davis Turbine was proposed for use in the Philippines for a $2.9
billion, 2,200 megawatt tidal current project at Dalupiri Passage. Dalupiri Passage is a four
kilometer stretch of water between Dalupiri Island and Samar Island of the Philippines. Blue
Energy Canada also recently signed a Joint Venture Memorandum of Understanding (MOU) with
India’s Reliance Group out of Mumbai, India. This 100 billion dollar company has asked Blue
Energy to provide them and expedited technology pathway to design and build the 22,000
megawatt tidal bridge hydroelectric project in Gujarat in the Bay Kambhat, India.

Mr. Barry V. Davis MRAeS, C.Eng, ASTC, and co-founder of Blue Energy Canada, Inc.,
is the inventor of the Davis Turbine. Mr, Davis has an outstanding record as an acronautical and
hydrodynamics engineer, having played key roles in the development of two Canadian landmark
technological achievements, the Avro Arrow and the Bras D’Or. He is the inventory of the Davis
Turbine that will be used in the tidal bridge. These products were developed with the help of the
Canadian government.

Mzr. Davis worked with DeHavilland Aircraft Company in Australia and England on the
development of military and commercial aircraft, and subsequently with Avro Aircraft Limited in
Toronto on development of the Avro Arrow supersonic fighter-bomber, which was recognized as
the world’s best when it was completed in 1958.

Subsequently, Mr. Davis joined DeHavilland aircraft of Canada as Chief Hydrodynamic
Designer for the Bras D’Or high-speed hydrofoil sub-chaser, working on all aspects of the

design, particularly the foils, hult and propellers. This state-of-the art craft, again a world leader,
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was successfully built and tested but, like the Arrow, cancelled due to changing strategic and
budgetary priorities.

After working for a number of years as an independent marine and hydrodynamic
consultant, Barry founded Nova Energy Limited to develop and field test Ducted Vertical Axis
Hydro Turbines which was supported by the National Research Council of Canada. During the
1980s, successful trials were conducted with several different prototypes in the St. Lawrence
River near Cornwall, Ontario; the East Sheet Harbour River, a tidal site in Nova Scotia; and the
Gulf Stream off Miami, Florida. These trials, together with a number of independent
assessments by different authorities, confirmed the viability of the Davis Turbine.

After three-years back in the aircraft industry with Canadair working on the Challenger
Business Jet and the Regtonal Jet, Barry (soon to be joined by Martin Burger) founded Nova
Energy Ltd., the predecessor of Blue Energy, to continue development and marketing of the
Davis Turbine. Although Mr. Davis passed away in 2004, his legacy of the Davis Turbine is just
beginning to revolutionize our world in the capable hands of Martin Burger through Blue Energy.

Mr. Martin J. Burger - Founder & Director. From 1990 - 2000 collaborated with Barry
Davis to develop and promote the Davis Hydro Turbine, evolving the turbine design from a
stand-alone unit to the ocean class tidal bridge. A passionate futurist and conference speaker on
sustainability and energy technology solutions, Martin has acted in an advisory capacity in
matters of energy sustainability with his vision for a low cost clean energy future. He present;ed a
tidal power technology briefing to President Ramos and his Caucus of the Philippines, was a
Keynote Speaker at COFE I & II (Conference of Future Energy), and OPEC I & 1. He was
selected by Hazel Henderson as a keynote speaker at OPEC 1 visioning a future after oil, and was
asked to sponsor the follow-up OPEC II conference in Vancouver, British Columbia, the home of
Blue energy Canada, expanding on OPEC I and briefing delegates on high density sustainable
energy opportunities.

Interested in beneficial yet stranded technology solutions, Martin has evaluated over 400
innovations in the past 20 years and brings an out-of-the- box perspective, unwavering
commitment, engineering / heavy construction expertise, and visionary leadership to Blue

Energy. Prior to his role with Blue Energy Martin played key roles in the success of two
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technology driven companies and in the development of several world-scale construction projects
in the petrochemical energy and mining sectors.

Mr. Burger is a civil engineering graduate with distinction from Northern Alberta
Institute of Technology. From Cree ancestry, he has a high affinity for Mother Earth, and is
sensitive to her environmental pain. Mr. Burger believes that it’s important to participate in the
future through children. He is a mentor on sustainable energy for the Wonder Tree School.

Jon Ellison - CEQ. Mr. Ellison received a bachelor degree from the University of
Chicago in 1995. He became an investor in the company in 2003, and since then has been
involved in the development of the company serving as a general manager through 2007. In an
emerging space where experience is almost non-existent, Jon worked closely with the founding
CEO on international business developments for two years and has a visceral feel for the
technology and resource developments. Jon’s infectious enthusiasm and his performance in
directing the company’s advanced rotor design development program at UBC, lead to his
promotion as Blue Energy’s new CEQ in January 2008,

Dr. Sergey Barmichev - Formerly from the Russian Rocket Program, Dr. Barmichev has
twenty-three years of experience as a structural mechanics engineer, dynamical modeler, a
computer applications support specialist, a project manager of interdisciplinary teams, and an
applied mathematics consultant. He received his masters in 1974 at St. Petersburg, Russia
developing numerical methods to linearize the form and development of optimal strategies for
the equations of motion of navigation of missile platforms. He received his doctorate in 1989 in
St. Petersburg with his thesis devoted to Finite Element Analysis methods, Dr. Barmichev was
Russia’s key rocket scientist on the Boeing Moscow Sea Launch Rocket Program when he
moved to the United States in 1997. He is currently employed by Boeing working as an
aerospace engineer on the world’s first all composite airliner, the Boeing Dreamliner. Dr.
Barmichev offers a wealth of knowledge concerning materials and finite element analysis,
prototype development, and mathematics.

Geoff Smith - Geoff Smith has over 40 years of experience in a wide range of energy
sector consulting projects and programs. He is President of NexEnergy Inc., a California-based

energy consulting firm and small business. Prior to this he was conducting and managing

Turnagain Arm Tidal Bridge Electric Generation Plan© Page 12
Copyright by Dominic S.F. Lee




975

consulting work in a variety of areas. He gained a wealth of experience as a senior manager at
Bechtel Corporation, directing the technical advisory efforts for a $200 million intemational
energy and environmental program sponsored by USAID in Washington DC, and a $60 million
Egyptian Industrial energy efficiency and environmental project for USAID/Cairo. Geoff is
greatly experienced in energy planning; power systems planning; including solar, ocean and other
renewable technologies; energy technology assessment; energy systems design; conservation and
efficiency; greenhouse gas reduction and capture, energy audits; and economic and financial
analysis and market studies. Geoff received his B.S. in Mechanical Engineering at McGill
University as well as his M.S. in Electrical Engineering at McGill University. He received his
M.B.A., Finance at Golden Gate University. He is a Registered Mechanical Engineering in
California and a member of the Institute of Electrical and Electronic Engineers (IEEE) and the

American Society of Mechanical Engineers (ASME).
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COST ESTIMATE BY PHASE

For the purpose of planning for project costs, the project will be broken down into five

(5) phases.

Phase 1 - The Preliminary Studies Phase ($10,000,000 funded by Alaska’s Renewable Energy

$100 Million Grant Program or special Legislative appropriation. Time Frame: Approx. 1

Year). Phase 1 is required to confirm the Tumagain Arm waterway’s geophysic and ocean

current hydrology are suitable and that this would be the best location for this project.
1. Feasibility Study - 30,334 Manhours @ $150/Hr. = $4,550,000

a) Assess the ocean resources parametrics from available marine and tide charts.
b) Preliminary siting investigation.
c) Assessing hydrographic resources.
d) Cross depths.
e) Geophysics, bottom conditions.
f) Geotechnical Investigation.
g) Environmental Impact Assessment
h) Examine the existing electric grid proximity and connectivity issues.
1) Substation and switch yard.
2. Hydrographic Computer Modeling - 3,334 Manhours @ $150/Hr. = $1,250,000
a) Computer model the tidal regime with data from existing tide gauges.
b) Insert a tidal fence and run model for preliminary analysis.
c) Calibrate the fence with tidal phasing and run model for 50 years.
d) Fine tune the computer model with field data.
3. Perform Field Hydrology Survey & Environmental Study - 4,000 Manhours @ $150/Hr.
= $600,000
a) Install tide gauges.
b) Measure currents and perform bathymetry study.
c) Perform wetland assessment,
d) Using field-measured data, calibrate and confirm the hydrographic computer
Tumnagain Arm Tidal Bridge Electric Generation Plan© Page 14
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modeling.

e) Calibrate the fence with tidal phasing and run the model forward for 100 years.

4. Preliminary Tidal Fence Design and Preliminary Engineers Analysis - 5,334 Manhours @

$150/Hr. = $800,000
a) Thin Shell Concrete Caisson Design.
b) Foundation Design.
c) Size Electrical Generators and drive Line components.
d) Rotor Design.
e) Ancillary Equipment Design.
5. 3-D Numeric Hydrodynamic Computer Modeling of Tidal Fence with Performance
Analysis - 4,667 Manhours @ $150/Hr. = $700,000
6. Small Scale Flume Tank Model to Verify Tidal Fence Design - 5,000 Manhours @
$150/Hr. = $750,000
7. Constructability Study - 5,334 Manhours @ $150/Hr, = $800,000
a) Seabed composition.
b) Navigational Clearance.
c) Import large rock to fill the foundation to support the turbines.
d) Bathymetry and hydrographic survey.
¢) Piling installation.
f) Turbine module installation.
g) Causeway constructability.
h) Connection to existing power grid.

8. Cost Estimation - 2,334 Manhours (@ $150/Hr. = $350,000

a) System engineering design.
b) Environmental Impact Statements
c) Federal regulations.

d) State regulations.
e) Right-of-Way.
f) Land purchase.

Turnagain Arm Tidal Bridge Electric Generation Plan©
Copyright by Dominic S.F. Lee

Page 15
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10.

g2) Financing.

h) Construction cost.

i) Project management cost.

1) Operation and Maintenance Costs.

Risk Management and Risk Ranking the Project - 666.67 Manhours @ $150/Hr. =
$100,000

a) Insurance.

b) Earthquake effects.

Public relations to obtain commitment from utilities in Railbelt and commitment from

State of Alaska and Federal Governments - 666.67 Manhours @ $150/hr. = $100,000

Phase 2 - Design & Development Phase ($100 Million Funded By Public Offering. Time Frame:
1 Year)

L.

N v oA woN

Engineering design of tidal bridge causeway, substations and connection to existing
electrical grid.

Site Survey.

Ocean Current Tide Survey.

Ice, and Winter Operation Study.

Environmental Impact Statement.

Obtain Right-of-Way Permits.

3-D numeric hydrodynamic computer modeling of the tidal bridge performance.

Phase 3 - Construction Document Phase ($100 Million Funded By Public Offering. Time Frame:

1 Year)

1. Final Engineering Design.

2. Final Construction Cost Estimate.

3. Sign Final Commitment Documents Buy/Sell Electricity With Utility Companies In The
Railbelt.

4, Sign Funding Source Final Agreement.

Turnagain Arm Tidal Bridge Electric Generation Plan© Page 16

Copyright by Dominic S.F. Lee




5. Complete Land Acquisition.

Phase 4 - Construction Phase ($2.6 Billion. Time Frame: 4 Years)
1. Advertise for bids for turnkey construction for:

a) Causeway.

b) Tidal Bridge Hydroelectric Plant.

<) Sub-station and Grid Connection.

d) Operation.
2. Start Up, Commissioning Equipment,

Phase 5 - Operation & Maintenance Phase (Funded by Operation Income)

1. Management.
2. Operation and Maintenance.
Turnagain Arm Tidal Bridge Electric Generation Plan®© Page 17

Copyright by Dominic S.F. Lee
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Total

FINANCING PLAN

Causeway (Design and Construction) $300 Million
Preliminary Study (Phase 1) $10 Million
Engineering Design (Design Development and Construction Document) $200 Million
Construction of Tidal Bridge and Substation, Intertic W/Existing Grid £2.20 Billion

Miscellaneous Finance Costs, Public Relations, Headquarters, Staffing,

Construction Management, Permits $100 Million

$2.810 Billion

Public Finance $2.5 Billion
20% ($0.5 Billion) by Investment Firm in Asia.
80% ($2.0 Billion) by Public Offing of U.S. DOE-guaranteed bonds.

Finance Breakdown

1. Phase 1 $10 Million Preliminary Study by grant from State of Alaska under renewable
energy program or special legislative appropriation.

2. $300 Million Causeway between Kenai and Anchorage by the State of Alaska
Department of Transportation (costs can be recovered by levying tolls on cars and trucks).
The State can also issue bonds for this causeway project, and use matching funds from
the Federal Highway Department.

3. $2.2 Billion Tidal Bridge Hydroelectric Plant.
$100 Million Substation, Connection to electrical grid system, infrastructure, misc.
$200 Million Engineering, Design, Environmental Impact Statement.

Total $2.810 Billion

Turnagain Arm Tidal Bridge Electric Generation Plan©® Page 18

Copyright by Dominic S.F. Lee
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CONCI.USION

The new Tumagain Arm Tidal Bridge Corporation will operate as a publically owned

company.

Turmnagain Arm Tidal Bridge $2.5 billion debt serviced by selling electricity to all railbelt
electrical utility companies, new industries, and selling emission credits.

The State of Alaska is responsible for the causeway’s $300 million debt, which can be
serviced by collecting users fees, emission credits, and Federal Highway matching funds. The
state will get 70% of its electricity from this renewable energy project by 2015. This is 10 years
ahead of the Governor’s plan to have 50% of Alaska’s energy generated by alternative sources by
2025.

After 20 years, the debt service will be paid off and all the electricity generated after 2035
will be free, renewable, clean energy. There is NO FUEL required.

The merits of the Turnagain Tidal Bridge Project are self evident. What is less evident is
that timely action on this sustainable power initiative can provide a whole new forward looking
economic sector in that the Pacific rim is anxiously waiting for the scale up of this technology.
The principals at Blue Energy Canada Inc. are very amenable to the Alaskan lifestyle and are

open to locating their Pacific Operations here in Alaska.

Tumnagain Arm Tidal Bridge Electric Generation Plan© Page 19
Copyright by Dominic S.F, Lee
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ALASKA COOK INLET
BELUGA AREA
RESOURCE DEVELOPMENT

SYNTHETIC GAS FROM COAL & BIO-MASS
FOR ELECTRIC POWER GENERATION
FOR F-T TRANSPORTATION FUELS
ENHANCED OIL RECOVERY (EOR)
WHILE SEQUESTERING CO,

POSITIVE CHANGES FOR THE PEOPLE & REGION

March 12, 2009
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ALASKA BELUGA CTL THE BEST - LOCATION

Long term Federal support for CTL - $500 mitiionsyr
*Access to local natural resource (coal) 17 mition tons/yr
*Access to unlimited cooling water cook iniet - no fresh water
*Access to electric power grid makes 200 to 400 MW of power
*Access to natural gas system can make synthetic pipeline gas
*Access to skilled labor 1,600 direct jobs - 7,000 indirect
*Access to export markets no négative impact on local refinery
*Access to proven CO, sinks ? Depleted ofl and gas resenvoirs
Tide water location reduce capital costs $72 bition cAPEX
Local markets that need the same products jet fue/

Local fuel storage allows for fuel supply competition-lower costs
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I

80,000 bbl/d Coal To Liquids “Beluga CTL Plant”
(Mine Mouth or Tide Water)

LMU 1
1. Mining Limit Beluga Power
1.7 Plant

~ Coal Transport = . /57 B
Conveyor ' |

| N~
F-TPlant  \ . o
at Beluga N 7 fé\.ﬁ,.f S
North Foreland N /o X '. N
Industrial Development_ | Ve s
Area L

2. | F-TPlantat | .

Chuitna Group
Coal l.ease Area

Fairbariks
™

- 7_ _ _‘ e e
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WHAT DOES 1.3 BILLION TONS
OF WEST COOK INLET COAL
REPRESENT

« 2 BILLION BARRELS OF FUELS

— The SASOL F-T process will turn 1 ton of West
Cook Inlet coal into 1.5 barrels of product

— 1.5 barrels x 1.3 billion tons =
2 billion barrels of fuels

BILLIONS OF BILLIONS OF
TONS OF EQUALS BARRELS OF F-T

AR’ BELUGA COAL FUELS
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Three Steps in CTL/BTL/GTL
Refining to make F-T Fuels

CTL/BTL/GTL Processes use 3 distinct steps, all
commercially proven to convert a gas, liquid or
solid into synthetic transport fuels:

«Step 1 - Syn-Gas generation (H, & CO)@® + . ¢ @
HStep 2-The F-T reaction (long paraffin chains mp wa)Z)M

®@ OO0 60 6 @
@€c€ € € € ¢ ¢ ¢ C c®+ ®°® (water)
@@@@@@@j

'Step 3 - Product upg radlng (hydrocracking of the long chain F-T

paraffin to produce the desired end product — similar to a crude oil refinery)

» Kerosene — Diesel — Gasoline - Jet Fuel — Naphtha
C10'C13 C14'C2O CS'C10 C10'013 C4'C10
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U.S. EPA*
APPROVED

NON-TOXIC

U.S. FDA
APPROVED

SYNTHETIC DIESEL

F-T DIESEL
AS CLEAN AS CNG

ZERO SULFUR
ZERO AROMATICS
70 + CETANE

\} oo
\Q.‘ r— L B 5

AR PM10 < CNG

*EPA Water Docket, EB 57 located at 401 M Street SW Washington DC, 20460 Reference Docket No. W-98-26 in UNOCAL data file 4.A.a.3, Vol 13
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COOK INLET OIL & GAS FACILITIES

) ‘f i
MSSEJE AAT':IOT: ;ﬁlff F?éc‘:\gli\(lés G T Potential home for COzlin depleted Cook Inlet oil aqd gas ‘
DIRECT POSITIVE BENEFITS K Inlet reservoirs. Plus potential EOR program to extend life of existing oil
FROM THE CTL PLANT n - -ﬁ, flelds and add 300 to 400 mllllon of bbls of addltlonai oil production.
i L Rall Belt Power Grld . ,’“‘F ~;—,'f----;'_““.—"';‘;:l ___»V" :
i .| and Chugach 350 MW 7S RS
Power Plant EXISTING 80,000 BBL/D JET

> FUEL MARKET 40 MILES

FROM CTL SITE {60,000

BBL/D COMMERCIAL - 20,000

{ BBL/D MILITARY) IMPORTING

TYONEK NATIVE
20,000 BBL/D TODAY

CORPORATION SET ASIDE

OVER 1,000 ACRES FOR
PLANT SITE P
-nglnd Bai\‘ .
o .r Pmduaion p P
. F ‘w‘"“'\,. THE MAJORITY OF ALASKA OIL AND GAS
eobelodn T WORKERS AND FABRIFICATION

FACILITIES ARE WITHIN 50 MILES OF THE
CTL PLANT LOCATION

DdtLRwe‘r ;,'

Y i < EREN -
' k o . e [.f)

o B S ~3 ot ab fowns, oilandnatunigﬂfhld-.
g . TIDE WATER LOCATION ALLOWS mﬂxap?m f’f‘
ot Area é;,i .qua FULL SCALE F-T & GASIFIER m"‘:.,::.':f;';w
& mm“':',;f"" “j*.'.... e VESSELS BETTER ECONOMICS ~ MattByd (CIK Q&) J f‘
. oL ¥ meti@intatieaper.otg-
. P HIGHER OPERATING EFFICENCY rpcwm:mmma
Alaska Beluga CTL project proposes to use ST o - RV 9

the existing Drift River Export pier to move
F-T products to US and Asian markets 8
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COOK INLET TIDE WATER LOCATION

42" Diameter, 180’ Tall, can only be delivered via
ship/barge at a tide water location

Drift River Export Terminal - no ice issues
no new piers to permit
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CARB Diesel Fuel Average Rack Prices
(As of 2/25/09)

345

435 1-

425

s

405

395

1 May 19t~ 2008 price $3.91/gal

385

375

325
3585

345

335

325
35

305

285
285

275

265

-------

255

245

235

226
215

Cents/Gallon

"~
S

185
1685
175
165
185
145
135
125
115

— N. Cslifornis

b ke e e

3RT0E

4noms 1

9808

472408 1,

Source:; Qil Price Information Service
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70308 ‘!
814108
B/28/08 -
9125/08
112008 1 o
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$1/gal

Energy Credits for F-T Fuels (CTL - BTL)
On a $/million btu basis vs Biodiesel & Ethanol

(At the Federal level only)

A

_Biodiesel Refund.

“ Ethanol Refund

The first Ethanol credits were for 20 years to allow this new technology to recover debt

“F-T Diesel Refu
imn - CTLBTL

e

s

CNG (lower tax rate)

njquui / 00°8$

Ethanol 75,000 Btu/gal

F-T Diesel 130,000 Btu/gal
Biodiesel 121,000 Btu/gal
CNG 82,800 Btu/gal equivaient

{(mmbtu = 1 million btu)

51¢/gal S;Ig;l | 19.6¢/gal |
Energy Credits that F-T Diesel receives is less than half the

Energy Credit of Biodiesel & Ethanol on a $/million btu basis M
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THINK OUT SIDE OF THE BOX
Alaska’s Coal Resources & Reserves

ARCTIC OCEAN Nenana Province Estimated Recoverable Coal

Northern Alaska Basin Uyt Ldevifind tewured

N [rneren [T LN < N S A
s — Reserves

Rovarwd i #‘ﬁun‘t Resenn
b amacy) 4 e ) I mnes b

338,000 1M, 500 n
SV (10° tonnes)
Statewide Totals World Total 1,038
Hy pretiucivcal Identifed Measarnd
IIE‘MI-;:;‘I ll#“u-‘::n !"’"“h‘::-l -
120 154970 1708 North America 256
BERING SEA .
United States 246+Alaska
Alaska (measured) 2
- H siewieoue .
- BB 3 concminene Alaska Estimated 200
B g
whan s lajer Basin Marging
b‘q& CHUITNA (measured) >1
K . -
_ Note: The Northern Alaska Basin
: could potentially have upwards of
Cook inlet-Susitna Basin 1.5 to 2.5 trillion tons of
"m_ﬂ' Other Areas _ I GBS WEE " bituminous coal reserves - more
e B coal than the total proven

a SRR AR - *  reserves in the world today!
ALASKA LEGACY PROJECT

12
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FEAR OF CARBON EMISSIONS
BIGGEST OBSTACLE TO ALASKA CTL

IS EXPORT THE ONLY WAY TO AVOID CARBON CAPTURE
OR SEQUESTERING?

OBAMA ADMINISTRATION DISCUSSED CAP & TRADE COULD -
COST BELUGA CTL PLANT $180 million/year

“IS ANTHROPOGENIC GLOBAL WARMING (now called Climate Change)
FACT OR FICTION"?

— Are you a Global Warming Extremist or Global Warming Skeptic?

GOVERNOR SIGNS AGREEMENT WITH THE CENTER FOR
CLIMATE STRATEGIES (CCS) -

— CCS SAYS NO DEBATE ON CLIMATE CHANGE ALLOWED

13
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THEY DON’T UNDERSTAND THE DIFFERENCE
BETWEEN GASIFICATION WITH CAPTURE, I|.E.

BTL-CTL - GTL also called F-T

or

GASIFICATION WITHOUT CAPTURE
Integrated Gasification Combined Cycle (IGCC)

AND WORSE YET
THEY LOOK AT COMBUSTION WITH SCRUBBERS
AND THINK THIS IS THE BEST THERE IS

WE NEED TO EDUCATE THEM

See http://www.youtube.com/watch?v=w5Y1w7708qgc or

http://www.gasification.org/media/videos.aspx

15
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CTL is really clean coal technology because all
of the impurities listed below if present are
captured and disposed of:

Impurities that are removed from Syngas before it
enters the F-T reactor in step two. This is the main
reason F-T fuels cost so much and are so clean

‘C02
«Catalyst Poisons:

—Traces of Cd, Se and other metal vapors
16
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CO, ISNOTAPOLLUTANT !

WITHOUT CO, LIFE AS WE KNOW IT WOULD BE ENDED

IT HAS BEEN SHOWN THAT WITH THE
INCREASE IN ATMOSPHERIC CO, WE ARE
GREENING THE EARTH

CURRENT ESTIMATES ARE THAT THE EARTH
HAS INCREASED PLANT GROWTH BY 15%

17




LOWERING CTL'S
CARBON FOOTPRINT

MSW — RDF

A SECOND RESOURCE TO MAKE F-T
FUELS AT THE TYONEK PLANT SITE
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THE BELUGA CTL PROJECT
REPRESENTS VALUE ADDED

LETS ASSUME THAT YOU WANT TO SELL / EXPORT
52,000 T/D OF LOCAL COAL RESOURCES

IF YOU DEVELOP THE COAL RESOURCE FOR EXPORT
THEN 19 MILLION TONS /YR ARE EXPORTED TO CHINA

« 52,000 t/d coal sold @$25/ton = $475 million/yr
— $600 million CAPEX Mine and Export Terminal
— 200 jobs in a camp setting

 GREAT FOR CHUITNA oris it CHul:NA
BUT WHAT ABOUT ALASKA?

20
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THE BELUGA CTL PROJECT
REPRESENTS VALUE ADDED

IF YOU BUILD A CTL PLANT & USE THE SAME VOLUME OF COAL
« 84,000 bbl/d of F-T Products @ $2.5/gal = $3 billion/yr

$12.8 billion CAPEX CTL Plant and Mine

1,600 + Permanent Direct Jobs at Mine and CTL Plant
5,000 + Indirect Jobs supporting the CTL Project

Over 5,000 + during construction (3 to 5 years)

350 + Million Barrels of EOR Crude QOil

$6 billion in State Royalty/PPT income ($70/bbl crude)

« 350 - 500 MW of Low Cost Waste Heat Electricity

— $1.4 to 2.0 billion in rate payer savings over 15 yrs (3¢/kw savings)

BETTER FOR ALASKAN'’s!

21
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Passive Shutdown for Unprotected Events

Safety Analysis of Unprotected sudden loss of flow

Large margin to coolant boiling and fuel melting
|

Doppler reactivity
et

Fuel center Fuel temp. reactiy

Coolant temp. regefivity

)
N
)

Coolant

reactivity($)

O
N
o

O
[N
o
=
f
Q
Q.
=
()]
'—

Total flow
50 100 150 50 100 150 200
time(s) time(s)
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Severe Aécidants in the Energy Secto
1969 - 1996

report
by the Paul Scherrer Institut for the
Swiss Federal Office of Energy in
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3-25-09
Alaska
Coal
Update

<target><bill></bill><subject>3-25-0% Rlaska Coal
Update</subject><comm>SENE26</comm></target>
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Alaska’s Coal Resources

Alaska Fossil Fuel Energy Resources

(Based on contained energy)

Oil (6%)
Discovered &
Undiscovered

Resources
(31 Billion Barrels)

Coal (91%)
Identified Resources
(171 Billion Tons)

Gas (3%)
Discovered &
Undiscovered

Resources

(94 Trillion Cubic Feet)

Oil & Gas Data Source: Alaska DNR DOG, 3/20/01
Coal Data Source: Alaska DNR DGGS Spec.Rpt. #37, 1986
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Average Retail Price

Coal Effect on Electricity Rates By State

16.00
Source: US Energy lnforrnal\on Administration
HI 2004 Data
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Gasification Process

Organic material (C + H) + Water + Not Enough (O,)
+ little heat

Results in gasification:
Some Heat + Carbon Monoxide (CO)
+ Hydrogen (H,) + ash + pollutants

o Can convert almost any organic material into heat
and a combustible gas

o Typically the organic material is coal or pet coke,
but biomass, municipal waste, natural gas, etc. will
all work (pet coke is refinery waste)
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Gasification Process #2

Extreme Conditions:

= up to 1,000 psig

= 2,600 °F

= Corrosive slag (molten rock)

Products (syngas)
CO (Carbon Monoxide)
H, (Hydrogen)

:: [CO/H, ratio can be adjusted]
[ By-products
H,S (Hydrogen Sulfide)

CO, (Carbon Dioxide)

Slag (Minerals from Coal)
Mercury, arsenic, cadmium,
selenium...

et .
0 J

1GCC - Dept of State Foreign Service Officer
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Gasification Syngas Possibilities

/ Power
Syngas

(CO + H2) — Hydrogen

™ Future (Power, Cars)

Cument |
%‘-. Products Chemicals
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WORK DRAFT ' WORK DRAFT WORK DRAFT

26-1.S0217\C
Kane
2/11/09

CS FOR SENATE BILL NO. 31( )
IN THE LEGISLATURE OF THE STATE OF ALASKA

TWENTY-SIXTH LEGISLATURE - FIRST SESSION
BY

Offered:
Referred:

Sponsor(s): SENATORS MCGUIRE, Ellis

A BILL
FOR AN ACT ENTITLED
I {| "An Act relating to an alternative energy prodﬁction tax credit that may be claimed or
2 || applied against tax due under the Alaska Net Incbme Tax Act; and providing for an

3 |l effective date,"

4 |t BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

5 * Section 1. AS 43.98 is amended by adding a new section to read:

6 Sec. 43.98.040. Alternative energy production tax credit. (a) An energy
7 producer that produces alternative energy may claim an alternative energy production
8 tax credit if

9 (1) the alternative energy produced supplies all or part of the energy
10 required by commercial units owned or used by the energy producer; or

11 (2} the eﬁergyrproducer sells all or part of the energy produced as a
12 cominercial enterprise.

13 (b) An energy producer may claim a tax credit under this section in the
14 amount of 35/100 cent for each kilowatt-hour of alternative energy produced or sold.

-1- CSSB 31( )
L New Text Underlined (DELETED TEXT BRACKETED]
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A tax credit may be claimed for each of the first four years after the date the system
used to produce alternative energy is placed into service.

{c) An unused tax credit under this section may be carried forward and applied
against the tax liability of the enefgy producer for four years after the date the systém
used to produce alternative energy was placed into service.

(d) A tax credit provided under (a) of this section may be sold, assigned,
exchanged, conveyed, or otherwise transferred, in whole or in part.

(e} A taxpayer acquiring a transferable tax credit may use the tax credit or a
portion of the tax credit to offset taxes imposed under AS 43.20 (Alaska Net Income
Tax Act). Any portion of the credit not used may be used at a later time or transferred
under (d) of this section.

(f) The department shall

(1) prepare an application form for a tax credit under this section; and
(2) adopt regulations necessary for the administration of this section.
(g) In this section,
(D "altemativé energy” includes geothermal, solar, hydroelectric,
wind, biomass, hydrokinetic or tidal, and wave energy;
(2) "energy producer” means an electric utility holding a certificate of
public convenience and necessity under AS 42.05 or an independent power producer.
* Sec. 2, This Act takes effect January 1, 2010.

-2-

CSSB 31( ) .
New Text Underlined [DELETED TEXT BRACKETED]}
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STATE OF ALASKA

2009 LEGISLATIVE SESSION

Identifier (File Name):

FISCAL NOTE

CSSB31({ENE)}-DOR-TAX-03-02-09

Fiscal Note Number: 1

Bill Version: CSSB 31(ENE)
(S) Publish Date: 3/2/09

Dept. Affected: Revenue 04

Title Alternative Energy Production Tax Credit RDU Taxation and Treasury
Component Taxation and Treasury
Sponsor Senators McGliire, Ellis, Thomas _
Requester (S) Energy Component No. 2476
Expenditures/Revenues (Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise noted below,
Appropriation
Required Information
OPERATING EXPENDITURES FY 2010 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 | FY 2015
Personal Services 108.9 0.0 108.9 108.9 108.9 108.9 108.9
Travel 2.0 0.0 2.0 2.0 2.0 2.0 2.0
Contractual 349 0.0 4.9 4.9 4.9 4.9 4.9
Supplies 0.5 0.0 0.5 0.5 0.5 0.5 05
Equipment
Land & Structures
Grants & Claims
Miscellaneous
TOTAL OPERATING 146.3 0.0 116.3 116.3 116.3 116.3 116.3
| CAPITAL EXPENDITURES 0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 |
[CHANGE IN REVENUES ( * | 0.0 ] I* | I* i |
FUND SOURCE (Thousands of Dollars}
1002 Federal Receipts
1003 GF Match
1004 GF 146.3 0.0 116.3 116.3 116.3 116.3 116.3
1005 GF/Program Receipts
1037 GF/Mental Health
Other Interagency Receipts
TOTAL 1463 0.0 116.3 116.3 116.3 116.3 116.3
Estimate of any current year (FY2009) cost: 0
POSITIONS
Full-time 1.00 0 1.00 1.00 1.00 1.00 1.00
Part-time
Temporary
ANALYSIS: (Attach a separate page if necessary)
See Atftached.

Prepared by:

Dan Stickel, Economist

Division Tax Division

Phone (907) 465-3279

Date/Time

Approved by:

Agency

{Revised 9/2008 CMB)

Date

Page1of_2




FISCALNOTE #1

STATE OF ALASKA BILL NO. CSSB 31(ENE)
2009 LEGISLATIVE SESSION

ANALYSIS CONTINUATION

Bill Language:

This bill will create a tax credit for electricity production from new alternative energy projects in the state. The amount of
the credit will be 2.1 cents for each kilowatt hour of alternative energy produced or sold in "each of the first four years
after the date the system used to produce alternative energy is placed into service,” up to a limit of 20 percent of capital
costs. The tax credit would be applicable only to the Alaska Corporate Net Income Tax. Unused tax credits could be
carried forward or transferred.

For purposes of this bill, "alternative energy” means geothermal, solar, hydroelectric, wind, blomass, hydrokinetic or tidal,
and wave energy. The credit could be claimed by an "electric utility holding a certificate of public convenience and
necessity under AS 42.05 or an independent power producer.” The term "independent power producer” would need to be
defined in regulation and could potentially include any entity that chooses to implement an eligible alternative energy
project.

The effective date of the bill is January 1, 2010. There bill includes a sunset date of January 1, 2025.

Revenues:

Revenues from this bill are indeterminate because we do not know the size or number of projects that woutd qualify for
the credit. According to the US Department of Energy, Alaska currently produces 1.3 billion kilowatt hours of alternative
energy annually (hydroelectric, biomass, solar and wind power; there is currently no commercial geothermal electric
generation). For each 10 percentincrease in alternative energy production, tax revenue to the state would be reduced by
$2.7 million per year for four years.

Some examples of credits generated by possible projects include the following (These examples are for illustrative
purposes only. They are based on publicly available information and typical capacity utilization rates):

- A 14-megawatt hydroelectric project such as the Lake Dorothy project near Juneau could be eligible for a $1.5 million
annual credit (assuming the project operates at 60% of capacity). Over four years, this credit would amount to about 9.7%
of the estimated $64 million capitaf cost.

- A 30-megawatt wind farm such as the Fire Island project near Anchorage could be eligible for a $1.7 million annual
credit (assuming the project cperates at 30% of capacity). Over four years, this credit would amount to about 12.3% of
the estimated $54 million capital cost.

- A 1.2-megawatt wind farm such as the Nome wind farm could be eligible for a $66,000 annual credit (assumingthe
project operates at 30% of capacity). Over four years, this credit would amount to about 4.8% of the estimated $5.5
million capital cost.

Many smaller projects would likely also qualify for the credit. Based on our analysis of the sample projects listed above,
we believe that for most projects, the total credit over four years would amount to iess than 20 percent of capital
expenditures.

We anticipate that this credit will mostly be used by corporations that acquire the credit through the transferability
provision. The transferability provision will be used because many power producers are owned by municipalities, non -
profits or S-corporations and therefore are not subject to the corporate income tax. Also, independent power producers,
ance defined in regulation, could petentially include individuals, scle proprieterships, LLC's, S-corporations, non-profits
and other entities that are not subject to the corporate income tax.

Expenditures:

This bill would require the Department of Revenue to administer a new tax credit program, including the review and
approval of credit applications and issuance and tracking of credit certificates. This new credit program will likely involve a
large number of projects and millions of dollars in credits claimed annually.

The Department is requesting a Corporate Income Tax Auditor |1l position (Range 22) to audit the tax credits and manage
the approval, issuance and tracking of the credits. There will also be $30,000 in one-time startup expenses: $20,000 for
enhancements to our tax examination system, and $10,000 for an education and public cutreach program.

Page 2 of 2

1060




ALASKA STATE LEGISLATURE

Session Co-Chair
State Capitol Building, Room 125 Senate Resources Committee
Juncau, Alaska 99801-1182 Chair

Phone (907} 465-2995

Fax (907) 465-6592 Senate Special Committee on Energy

Senate Special Committee on World Trade,
Interim Technology & Innovation

716 West Fourth Avenue, Suite 430

Anchorage, Alaska 99501 Member .
Phene (907) 269-0250 Senate Judiciary Committee
Fax (907) 269-0249 Joint Armed Services Commitiee
SENATOR LESIL MCGUIRE
SPONSOR STATEMENT

SB 31: Alternative Energy Production Tax Credit

SB 31 encourages the development of Alaska’s vast alternative energy resources by offering
power producers and utilities a valuable production tax credit for each kilowatt-hour of electricity
they produce from geothermal, wind, hydro, tidal, wave, biomass, in-river, or solar energy.

In its simplest terms, a tax credit is a direct reduction in the amount of taxes owed. The
production tax credit created by SB 31 rewards power producers in the state of Alaska for
producing electricity from alternative energy sources by offering to directly reduce the amount of
state corporate income tax they owe. In Alaska, the corporate income tax rate is graduated
from 1% to 9.4% in increments of $10,000 of taxable income. The 9.4% maximum rate applies
to taxable income of $90,000 and over.

SB 31 offers a production tax credit in the amount of 0.35 ¢ents per kilowatt-hour (kWh). What
this means is that the state will directly reduce the amount of corporate tax owed by 0.35 cents
for each kWh of energy produced. The tax credit is calculated based on one year of production
and there are 8,760 kilowatt-hours in a year. A power piant that produces 100 kW of energy
would be able to reduce their corporate tax by $3,066 per year (100 kW x $0.0035 x 8,760
kWh/year = $3,066/year). A 100 megawatt (1MW = 1000 kW) power plant, similar in size to the
proposed Mt. Spur geothermal power plant, would be able to reduce their corporate tax liabifity
by over $3 million per year. The credit can only be claimed for each of the first four years after a
power plant is piaced into service.

However, the dominant model for energy production in Alaska is not the privately owned power
producer that pays corporate tax, but rather the publically owned cooperatives and municipal
utilities that are tax exempt. To level the piaying field and to ensure that all power producers in
the state can benefit from the tax credit, SB 31 proposes a transferable tax credit. A
transferable tax credit can be sold or traded on an open market to other corporate entities that
are required to pay the state corporate income tax.

Because the production tax credit can only be claimed by a power producer that has made a
significant investment in infrastructure and is already producing electricity, SB 31 allows a way
to incentivize alternative energy development without requiring hefty state appropriations to
unproven projects and technologies.

In energy plans across the nation, production incentives are playing an increasingly important
role in encouraging the development of alternative energy resources. Twenty-five states offer
some sart of alternative energy corporate tax incentives and five states and the federal
government offer a production tax credit similar to the one proposed by SB 31.
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ALASKA STATE LEGISLATURE

Session Co-Chair
State Capitol Building, Room 125 Senate Resources Committee
Juneau, Alaska 99801-1182 Chair

Phone (%07) 465-2995

Fax (907) 465-6392 Senate Special Committee on Energy

Senate Special Committee on World Trade,
Technology & Innovation

Member
Senate Judiciary Committee

SENATOR LESIL MCGUIRE "™ S commie

Intenim
716 West Fourth Avenue, Suite 430
Anchorage, Alaska 99501
Phone (907} 269-0250
Fax (907) 269-0249

Explanation of Changes

Explanation of changes from SB 31 (Version R) to CSSB 31 (Version C):

(1) Expanded from just geothermal to include other types of alternative
energy: geothermal, solar, hydro, wind, biomass, tidal, and wave.

(2) Made the production tax credit transferable so that publicaily owned
utilities could benefit as well.

(3) Corrected the misdrafted 35 cents to 0.35 cents.

(4) Added an effective date to comport with the January 1 start date of a
new tax year,
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Alaska Power Association

703 West Tudor Road, Suite 200
Anchorage. Alaska 99503-6650
907-361-6103

Fax: 907-561-5347

www.alaskapower.org

February 10, 2009

Senator Lesil McGuire
Chair, Senate Special Committee on Energy

Re: Committee Substitute of SB 31, Altemative Energy Production Tax Credits

Dear Honorable Chair McGuire:

Alaska Power Association (APA) is the statewide trade association for the electric utilities that
supply power to more than a half-million Alaskans in communities from Barrow to Unalaska and

down the Inside Passage.

APA strongly supports the development of alternative energy projects. State financial assistance
and incentives will play a critical role in getting these projects off the drawing board. The
Committee Substitute for Senate Bill 31 would help encourage the construction of alternative
energy projects through the use of tax credits. It is for these reasons that Alaska Power
Association supports the Committee Substitute for Senate Bill 31.

I would like to offer the following suggested changes:

APA suggests defining the time during which a renewable energy producer could claim a credit
as 48 months instead of four (4) years. Under the existing bill, if a utility or independent power
producer started producing power in August, it could only claim a few months worth of
production for that year. By counting months instead of years, the bill would allow for a full
four (4) years of production to be claimed over a five-year period. The change could be made by
amending subsection (b) to read as follows:

(b) An energy producer may claim a tax credit under this section in the amount of .35
cents for each kilowatt-hour of alternative energy produced or sold. A tax credit may be
claimed for each of the first four-years forty-eight months after the date the system used to
produce alternative energy is placed into service.

APA also suggests amending subsection (e) to clarify that it is referring to the credits described
in subsection (d). The clarified language would read as follows:

(e) A taxpayer acquiring a transferable tax credit under (d) of this section may use the tax
credit or a portion of the tax credit to offset taxes imposed under AS 43.20 (Alaska Net
Income Tax Act). Any portion of the credit not used may be used at a later time or
transferred under (d) of this section.

APA comments on draft CS SB 31, page |




wt

APA believes that this minor change to section (b) and the clarification to subsection (e) are
consistent with the intent behind Committee Substitute for SB 31.

If you have any questions regarding this letter, please contact me at 907-771-5703 or
mieland@alaskapower.org. I will be traveling to an out-of-state meeting the day of the first
hearing on this bill. As a result, I regret that [ will not be able to testify at the hearing.

Thank you for your work on this and other issues of importance to the Alaska electric utility
industry.

Sincerely,

%

Marilyn Leland
Executive Director

APA comments on draft CS 8B 31, page 2
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Alaska Conservation Alliance
Uniting for Alaska's Future

»

a8

The Honorable Lesil McGuire
Alaska State Senate

Alaska State Capitol

Juneau, Alaska 99801-1182

February 12, 2009

Dear Senator Lesil McGuite,

On behalf of the 40 conservation groups and the 38,000 Alaskans that are represented by the
Alaska Conservation Alliance, I am pleased to acknowledge our strong support for SB 31 to
establish an Alternative Energy Production Tax Credit. This credit will give Alaskan
communities, utilities and entrepreneurs the incentive needed to develop clean, stably priced
clean energy sources.

As you are well aware, Alaska is at an energy crossroads. Much of the state's aging electricity
generation infrastructure will have to replaced in the next decade. With power plant life spans of
20 to 100 years, decisions made today about electric power technology will affect generations of
Alaskans to come. A decision now to base Alaska’s energy infrastructure solely on fossil fuels
will result in decades of energy price volatility. Additionally, it is commonly accepted that a
carbon cap and trade system to limit the greenhouse gas emissions of fossil fuels, further
increasing the costs associated with fossil fuels, will soon likely be implemented. An alternative
energy production tax credit gives rural and urban communities incentive to tap a fuel-free, zero-
carbon energy source that will stabilize Alaska's future energy costs.

Investing in clean energy production and research can help Alaska become an exporter of clean
energy technologies to the world in addition to supplying Alaskans with clean and stably priced
energy. Through incentives similar to the Geothermal Tax Credit, Germany built an $8.7 billion
renewable energy industry, creating 170,000 jobs.

The Alaska Conservation Alliance would like to thank you for this opportunity to voice our
support for SB 31 and we encourage passage of this bill.

Sincerely,
Kate Troll

Executive Director

PO Box 1006600, Anchorage, Alaska 99501 « Ph. 907.258.6171 * Fax 907.258.6177 - www.akvoice.org
419 6th Street, Ste. 321, Juneau, Alaska 99801 « Ph. 907.463.3366 * Fax 907.463.2554
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Alaska Senate Energy Committee
Kip Knudson, Tesoro Alaska
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‘Tesoro - A Collection of Independent Refiner/Marketer Companies

Kenai, Alaska
+ 72,000 bpd
» Key products:
Jet & Gasoline

Martinez, California
* 166,000 bpd
» Key products:
CARE Gasoline
& CARB Diesel

* No upstream assets
Headquartered in San Antonio, Texas

Seven Refineries

660,000 bpd total crude capacity

Retail network of

over 850 sites

5,500 Employees

Traded on NYSE

: symbol TSO

Wilmington,
Cadlifomia
* 100,000 bpd
* Key products:
CARB Gasoline
& CARB Diesel

Anacortes,
Washington
+ 115,000 bpd
» Key products:
Gasoline & Diesel

Salt Lake City, Utah
+ 58,000 bpd
» Key products:
Gasoline & Diesel

Mandan,
North Dakota
+« 58,000 bpd
* Key products:
Gasdine & Diesel

L

Kapolei, Hawaii
* 94,000 bpd

* Key products:
Jet& Gasoline

R *a,

February 12, 2009
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Kenai Refinery

History

* Builtin 1969

« Constructed to operate on 100% ACI

« Crude capacity 17,500 b/d (17 employees)
» Cook Inlet production peaked at 225,000 bpd in 1970

Today
« 72,000 bpd nameplate crude capacity

« Employs over 200 people

* Product mix
— Propane
— Gasoline
— Jet Fuel
— Diesel Fuel
- Heavy Vacuum Gas Qil
— Fuel Oil / Bunker
— Road Asphalt
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Crude Types

K

»

Rl b o o oI
s * B ﬂugx ”“'}5 W

« Alaska North Slope - approximately 50%
» Cook Inlet - approximately 25%
« Light Foreign - approximately 25%
O

TESORO
February 12, 2009
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Marine Operations

*Three Jones Act double-hull
tankers

*Double-hull ice-class foreign
tankers

*Assist tug for Cook Inlet

February 12, 2009
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Tesoro Marketing in Alaska

» 31 company-owned convenience stores - 29 sell fuel

« 56 wholesale branded sites as of 10-17-08

TESORO

February 12, 2009




SLOT

Commodity fundamentals 10

« |f the market experiences an oversupply of a commodity,
prices fall

 |f demand for a commodity cannot be met, prices increase

« Commodity markets, in the short term, are agnostic to the
cost to produce

 In the long run, if commodity producers go out of business,
the remaining producers must fill the customer demand, and
prices likely will rise
» Two commodity examples that Alaskans are more familiar
with:
— Salmon
— Qil

<

TESORO
February 12, 2009
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Refining/marketing has gotten very complicated over the
past decades

« Lead

» Oxygenate

« Vapor recovery

« Sulfur

+ Spill response

* Pipeline integrity

» Underground storage tanks

* Flares

* Mixing zones

« PWS and Cl marine navigation
« Above-ground storage

* Transportation Security Administration
+ Metrology

» Biofuels in the NW

+ Boutique fuels

Up next:

 Benzene

» Greenhouse gases

 Beluga whales

@

TESORO
February 12, 2009
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Refiner investment just to stay in business

12

U.S. Environmental Expenditures since 1990 {by sector)

$14.0 —

$£120

Billiens

$6.0

$40

$2.0

$0.0
1990 1991 1992 1993 1854 1985 1995 1997 1908 1998 2000 2004 2002 2003 2004 20056 2006
il Exploration and Protustion [T Transportation [l Refining IR Marketing [l R&D and Corporate Programs

Source; APl Statistics, Envimnmental Expenditures by Oil and Gas Industy, Apil 2008.

February 12, 2009
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Independent refiner 13

* An independent refiner's economic model is based on being
more efficient and providing a competitive alternative to an
integrated major.

* An independent refiner does not profit from high prices, but
makes profit/loss based on the difference between the
market cost of crude and market price of products

<o

TESORO
February 12, 2009
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Two manufacturers, but lots of marketers 14

Refiners make product (gasoline, diesel, jet, bunker,
propane, etc.) on a ratable basis — let's say 50,000 barrels
per day.

— Low complexity refineries like those in Alaska have limited ability to
vary the mix of production, and all refineries have minimum run rates
and it is very complicated to turn refineries off, and then back on

— Refiners, like all manufacturers, follow best-practices that encourage
just-in-time inventories

— Each refiner builds storage and distribution networks to satisfy
customer needs, but does not engage in long-term storage of product

Refiners then have to sell those 50,000 barrels of product on

a ratable basis — every day, 365 days a year

Which means that a refiner sells products in the following
ways (referred to as “channels”):

TESORO
February 12, 2009
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Marketing terminology

15

Retail

~ Company operated sites that seli fuel to the public

— Refiner/marketer invests capital; owns/leases real property
— Refiner/marketer employs staff

 Wholesale Branded Rack Sales

— Distributors
« Long-term commitment

» Brand offerings (advertising, promotion, credit cards network and
settlement)

« Refiner/marketer invests capital for image

— Dealers
« Individual retailers that purchase refiner branded products

» Long-term commitment
« Refiner brand offerings (advertising, promotion, credit cards network and

settlement)

» Refiner/marketer invests capital for image
TESORO

February 12, 2009
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Marketing terminology (cont.) . 16

* Wholesale Unbranded Rack Sales

— Contract
« Term supply commitment that establishes volume and pricing basis
* No brand support

— Open Rack

- Flexible supply arrangement that does not obligate either party on
volumes

* No brand support
* Bulk Sales

— Large volume sales to customers with significant infrastructure and
financial strength

« Waterborne sales over wharf
* Terminal sales
— Exchanges
» Deliveries (receipts) with other suppliers @

TESORO
February 12, 2009
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Tesoro branded outlets compared to total Alaska market 17

Whlesaie
¥ ’

Source: 2007 National Petroleum News Station Count ' !

TESORO
February 12, 2009
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Demand

18

2007 Gasoline Demand
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Alaska market shows more seasonality

19

% annual average
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Average monthly gallons sold per retail site
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Jet fuel sold at ANC/FAI vs. total gasoline demand 21
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2007 ANC/FAI Jet Sales vs. Total State Gasoline Demand
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Sources: AK International Airport System and Federal Highway Administration
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The market for Kenai “bottoms”

22
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Price is determined by last barrel into market
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West coast market volatility
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Daily comparison of prices (ex. tax)

25

AK Street Compariston to Other Markets
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Daily street percentage spread Anchorage — Platts ANS (ex. tax) *°
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Value-add success story 27

* QOver 39 years of adding value to Alaska oil
» Alaskans employed to make products that Alaskans buy

« Economists conclude that refineries result in a jobs multiplier
of nine — so today the Kenai Refinery accounts for 1,800
jobs

* The existence of in-state refineries has helped underpin the
growth of the international air cargo business

* The air cargo business has helped Alaska refiners to
continue making gasoline and diesel

* Even though we are geographically distant from large fuel
markets, reliability of supply is excellent

<o

TESORO
February 12, 2009
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Alaska market is competitive and unique - 28

OR and AZ have no refineries

AK refiners sell products through multitude of channels and
also compete with import barrels

Seasonality

Volume

Some manufactured products have no market in Alaska
Government price caps will distort these market forces

<

TESORO
February 12, 2009
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Tesoro opposes price cap legislation 29

« This is not anti-gouging legislation, it is a price cap

« Regardless of the details, price caps are bad public policy
— both for consumers and for refiners

* Price cap legislation will damage Tesoro’s ability to do
business in Alaska

* Price cap legislation will damage Alaska’s value-add
manufacturing future

<

TESORO
February 12, 2009




SB 31 — Testimony
(in the following order)

1.) Paul Thompson (via off-net)
Ormat

2.} Nick Goodman (via off-net)
TDX Power

3.) Sue Ely (in person)

Alaska Conservation Alliance / Alaska Conservation Voters

4.) Dan Stickel (in person)
Tax Division

There will probably be a couple of people calling in representing various utilities from
around the state, but I don’t have any confirmed names.

Available to provide the Department of Revenue’s perspective and to answer
questions will be:

Johanna Bales (via off-net)
Deputy Director, Tax Division

SB 54 — Invited Testimony
Potential Testifiers:

Kip Knutson, Tesoro Alaska

Justin Powell @ fairbanksgas.com (confirmed)
Gabe Aceves at AKPIRG (invited)

Called Lon Garrison — Sitka School Board (invited)
Jim Schwartz — Petersburg School Board (invited)
Mayor Weinstein (invited)

Magaret Hansen — Kotzebue {confirmed)

Merrick Pierce — Fairbanks (confirmed)
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Senate Special Committee on Energy Committee considered SENATE BILL NO. 54

SB 54 PRICE GOUGING INVOLVING ENERGY RESOURCES

and recommends:

"An Act making sales of and offers to sell certain energy resources by a refiner at prices that are exorbitant or
excessive an unlawful act or practice under the Alaska Unfair Trade Practices and Consumer Protection Act."

SENATE BILL:
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FISCAL NOTE

STATE OF ALASKA
2009 LEGISLATIVE SESSION

Identifier {file name): SB054-LAW-CIV-2-11-09

Fiscal Note Number:
Bill Version:
() Publish Date:

Dept. Affected:

SB054

LAW

Title

An Act related to refiner price gouging for motor fuel, diesel, and

RDU

CIViL

heating fuels.

Component COMMERCIAL & FAIR BUSINESS

Sponsor

Senator{s) Wielechowski, Ellis, French, Thomas

Requester ENE

Component Number

Expenditures/Revenues

{Thousands of Dollars)

2717

Note: Amounts do not include inflation unless otherwise noted below.

Appropriation
Required

Information

OPERATING EXPENDITURES FY 2010 FY 2010

FY 2011

FY 2012 FY 2013

FY 2014

FY 2015

Pearsonal Services

Travel

Contractual

Supplies

Equipment

Land & Structures

Grants & Claims

Miscellaneous

TOTAL OPERATING il e

ik

Sk

[CAPITAL EXPENDITURES !

[EHANGE IN REVENUES ( ) |

L] L

FUND SOURCE

{Thousands of Dollars})

1002 Federal Receipts

1003 GF Match

1004 GF

1005 GF/Program Receipts

1037 GF/Mental Health

Other Interagency Receipts

TOTAL i bl

ik ik rirde

Tk

Estimate of any ¢urrent year {(FY2008) cost:
POSITIONS

Full-time

Part-time

Temporary

ANALYSIS: {Aftach a separate page if necessary}

See attached page...

Prepared by:  Robert Meiners, Deputy Director

Phone 907.465.5427

Division Administrative Services Division

Date/Time 1/31/09 11:00 AM

Approved by:  Talis Colberg, Attomey General

Date 1/31/2009

Department of Law

(Revised 9/10/2008 OMB)
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FISCAL NOTE

STATE OF ALASKA BILL NO. sB054

2009 LEGISLATIVE SESSION

ANALYSIS CONTINUATION

SB 54 amends AS 45.50 to add a new section that prohibits a refiner from selling an energy resource at a
price thal is exorbitant or excessive. The bill only applies to motor fuel, diesel, and heating fuel. Violations of
this law would become violations of the consumer protection act, and enforceable by the attorney general.
The bill requires the attorney general to initiate an investigation upon belief that a refiner has engaged in a
violation of the statute. Penalties under the statute are set at 10 times the economic benefit obtained through
the refiner's conduct, or $50 million, whichever is greater.

Because it is difficult to predict when a refiner may be engaging in iflegal conduct under this bill, the
resources necessary 1o investigate and enforce this bill is unknown. The two recent gasaline pricing
investigations undertaken by the attorney general required significant time and resources, including the
retention of an expert economist. Petroleum pricing investigations take several months if not years. The
most recent investigation spanned five months, and required a contract with an economic expert for
$250,000. The prior investigation took three years, and significant resources, inciuding retention of
economic experts.

Accordingly, the fiscal impact of this legislation on the department of law is indeterminate, and would depend
on the number of investigations required.

Page 2 of 2
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ALASKA STATE LEGISLATURE

Session
State Capitol, Rm. 115
Juneau, AK 99801
(907)465-2435
Fax: (907) 465-6615

Interim
716 W._4" Ave, Ste. 540
Anchorage, AK 99501
{907) 269-0120
Fax: (907) 269-0122

Senator Bill Wielechowski

SPONSOR STATEMENT
Senate Bill 54

"An Act making sales of and offers to sell certain energy resources by a refiner at prices that are exorbitant or
excessive an unlawful act or practice under the Alaska Unfair Trade Practices and Consumer Protection Act."

Alaskans are paying far too much for heating and motor fuel. This bill will help reduce the cost of gasoline, and
heating fuel for many Alaska residents, from road system communities where the price of gasoline is excessive,
to rural communities where the price of heating fuel is far too high.

There is evidence that Alaska’s refiners are marking up the cost they pay for crude oil at a rate that far exceeds
the markup charged by West Coast refiners, and that is higher than the historical Alaska mark up. Many other
states have price gouging laws, and Alaska should have one too.

Most Alaska motor fuel and heating il is produced by the Tesoro and Flint Hills refineries, with most motor
fuel coming from the former. Evidence to date shows that the high price Alaskans are paying for motor fuel and
heating oil is caused in large part by this refiner mark-up. While it is understandable that fuel prices will rise
and fall with the price of oil, there is questionable justification for the margins Alaska’s main refiners are adding
to their cost for Alaska crude oil.

This bill provides protection for Alaskan communities, individuals, and businesses that rely on refined
petroleum products for heating and transportation by prohibiting refineries from charging excessive or
exorbitant prices for heating oil, diesel, and automobile and aircraft fuel. An objective threshold is established
where prices are presumed to be excessive or exorbitant, which refiners can rebut by showing that their prices
are a reasonable response to expenses. The bill provides for monetary damages to deter potential violators.

During the recent fuel cost crisis, the rate at which Alaskan prices have been higher than Lower 48 rates has
consistently exceeded historical norms, and Alaskan prices have increased while Lower 48 rates decreased.
Even suspending Alaska’s gasoline tax has not been able to eliminate this disparity.

This bill targets refinery prices, because the investigations conducted by the Legislative Research Division and
the House Judiciary Committee have shown that the price disparities have arisen because of the prices that
refineries sell products to retailers. This bill does not set or control pricing, and disparate pricing would still be
legal if refiners can show their prices to be reasonable. This bill only applies to refiners with annual sales of
over one million gallons of applicable fuel, exempting smaller community refiners.

While many other states’ prohibitions against excessive fuel prices only apply in the event of natural disasters,
terrorist attacks, or declared emergencies, Alaska has a unique Constitutional responsibility to ensure that
natural resources are used to the maximum benefit of the Alaskan people. This bill prohibits refineries from
charging exorbitant or excessive prices that are detrimental to state and local economies and the welfare of
individual Alaskans. Also, this recent crisis has shown that high fuel costs alone can be enough to create an
€CONOmic emergency.
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LEGAL SERVICES

DIVISION OF LEGAL AND RESEARCH SERVICES

LEGISLATIVE AFFAIRS AGENCY

(907) 465-3867 or 465-2450 STATE OF ALASKA State Capitol
FAX {907) 465-2029 Junegau, Alaska 99801-1182
Mail Stop 3101 Deliveries to: 129 6th St., Rm. 329
EMORANDUM January 23, 2009
SUBJECT: Senate Bill 54: sectional analysis

(Work Order No. 26-LS0209E)

TO: Senator Bill Wielecho

FROM: Jack Chenowe
Assistant Reviso

Senate Bill 54 makes a refiner's sales '0f and offers to sell certain energy resources at
prices that are exorbitant or excessive an unlawful act or practice under the Alaska Unfair
Trade Practices and Consumer Protection Act (AS 45.50.471 - 45.50.561).

Bill section 1 amends AS 45.50.471(b) to add, as a new paragraph, the material enacted
by bill section 2 to the list of "unfair methods of competition" and "unfair or deceptive
acts or practice” set out in the Act.

Bill section 2 adds a new section, AS 45.50.483, to make sale of certain energy resources
by Alaska refiners at a price that is "exorbitant or excessive" subject to provisions of the
Act. More specifically,

- subsection (a) declares that a refiner may not sell or offer to sell an energy
resource at an exorbitant or excessive price;

- subsection (b) specifies the types of fuel to which the section applies;

- subsection (c) declares that it is prima facie evidence that a wholesale price 1s
exorbitant or excessive if the price exceeds by more than 10 percent the average
wholesale price of the comparable energy resource charged by refiners in the state of
Washington; it also provides that the refiner may rebut the presumption by providing
evidence that the price charged was due to reasonable costs incurred by the refiner;

- subsection (d) directs the attorney general to initiate an investigation if that
officer believes that this section is being violated;

- subsection (e) specifies the maximum amount the attorney general may recover
in civil penalties upon the finding of a violation of the section; and

- subsection (f) supplies a definition for the term "refiner."

This memo was prepared in response to a request by George Ascott.

JBC:Imb
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ALASKA STATE LEGISLATURE

d

Senator Bill Wielechowski Senator Bettye Davis

716 W. 4™ Avenue, 716 W. 4™ Avenue,

Suite 540 Suite 450
Anchorage, AK 99501 Anchorage, AK 99501
(907) 269-0120 (907) 269-0144
Senator.Bill. Wielechowski @legis.state.ak.us Senator.Bettye.Davis @legis.state.ak.us

August 11, 2008

Attorney General Talis J. Colberg
P.O. Box 110300
Juneau, AK 99811-0300

Dear Attorney General Colberg:

We are writing to request an investigation into gasoline pricing in Alaska. As you know, the price of
gasoline in Alaska is the highest in the nation. As of today, the average Alaska price is $4.62/gallon,
while the national average is $3.88/gallon. This gap of 75 cents is substantially higher than the 20 cent

@ spread that has historically existed. In fact, the actual price spread is higher than 75 cents, as Alaska’s
gasoline tax—which was 8 cents/gallon until recently suspended—was the second lowest in the
country.

We would like to know what is responsible for this unprecedented discrepancy in pricing. Specifically
could collusion at the wholesale or retail level be inflating prices in Alaska? We note that in 1999,
after the last investigation into gasoline prices was initiated, the spread between Alaska and Lower 48
prices narrowed dramatically. This has led many people to speculate about whether informal price-
fixing may have been at work.

We urge you to initiate this investigation as soon as possible as many Alaskans are struggling with
today’s exorbitant prices and desperately need relief.

Please do not hesitate to contact us if you have any questions about this request.

Sincerely,

Senator Bettye Davis

ill Wielechowski
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SUATE OF ALASKA / conorm

A R P.O. BOX 110300

DEP TMENT OF LAW JUNEAU, ALASKA 99811-0300
PHONE: (907}465-2133

OFFICE OF THE ATTORNEY GENERAL FAX: (907)465-2075

August 11, 2008

The Honorable Bill Wielechowski
Alaska State Legislature

716 W. 4® Avenue, Suite 540
Anchorage, AK 99501

The Honorable Bettye Davis
Alaska State Legislature

716 W. 4t Avenue, Suite 450
Anchorage, AK 99501

Re:  Alaska Gasoline Pricing
Dear Senators Wielechowski and Davis:

Thank you for your August 11, 2008 letter requesting an investigation into gasoline
pricing in Alaska. I am also concerned with the high cost of gasoline and the apparent disparity
between prices in Alaska and markets in other parts of the United States. On Saturday, August 9,
2008, at the request of the Governor, I directed the Consumer Protection Unit within the
Department of Law to initiate an investigation into Alaska gasoline pricing.

We completed a similar investigation in November, 2002 which lasted over three years.
The results of that investigation did not find evidence of any illegal activity. This type of
investigation is complicated, and will require significant resources including the retention of
experts to assist us in gathering and deciphering documents and information. We do not know
when the investigation, which must remain confidential, will be completed.

Thank you again for your inquiry. Please contact my office if you have any questions.
Sincerely,
Talis J. Colberg
Attorney General
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Press Release
For Immediate Release
November 20, 2008

UPDATE ON DEPARTMENT OF LAW’S
GASOLINE PRICING INVESTIGATION

{Anchorage, Ak) - At the direction of Governor Sarah Palin, the Department of
Law began an investigation into the pricing of gasoline in Alaska. The
investigation was initiated in August, following the decline of gasoline prices
across the country as the price of crude oil began to drop from record highs near
$150 a barrel in July. Gasoline prices in Alaska, however, did not follow national
trends, and soon became the highest in the nation. The Department’s investigation
is focused on explaining the slow decline of gasoline prices in Alaska, and
whether the price of gasoline is the result of any illegal conduct, like price fixing
or other collusive behavior.

The Department’s investigation is ongoing, and must remain confidential under
state law. The Department has gathered significant information from refiners,
distributors, and retailers about the pricing of gasoline, and continues to gather
additional data and information. The Department has retained Barry Pulliam, a
Senior Economist at the Los Angles firm of Econ One, to assist the Department in
its investigation. The Department has also attended two House Judiciary
Committee hearings convened to discuss gasoline pricing issues.

The following is some useful information about gasoline pricing generally that
may help explain some of the pricing for gasoline in Alaska.

1. The State of Alaska (or any state) does not regulate gasoline prices.
Refiners, distributors, and retailers can sell gasoline at any price they
want so long as those prices are not the result of collusive behavior, like
“price fixing.” If the price reached an “unconscionable” level, the price
could also violate Alaska’s consumer protection laws.
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Because gasoline pricing is not regulated, economic forces including the
available supply, consumer demand, and competition in the marketplace
are the primary factors that determine gasoline prices.

Alaska does not have a price gouging law. Seliers of all goods and
services (including gasoline) are not required to sell products on a “cost
plus” basis. Thus, it does not matter what it costs the seller to acquire
the goods or provide a service. Sellers can sell their products for
whatever the market will bear. There is no “cap” on the amount of profit
any business can make.

It does not matter what gasoline prices were when the price of oil was
the same as it is today. For example, if refiners sold gasoline for
$1.10/gallon when oil was $60 a barrel, this does not require them to
sell it for $1.10 every time oil is $60 a barrel.

The price of gasoline in the lower 48 is not a good indicator of what
prices “should be” in Alaska. The competitive forces that operate to
control gasoline prices in the lower 48 are completely different from
Alaska. The dynamics of supply, demand, and competition are unique
in Alaska.

The demand for gasoline is not as “price sensitive” in Alaska as it is in
other parts of the country. This means that regardless of the price, the
demand does not change by much. This creates less incentive for
suppliers to lower their price compared to areas of the country where
demand drops significantly when prices rise.

Gasoline sold in Southeast Alaska is barged up from the Pacific
Northwest and from Cook Inlet. Because fuel is only barged in once a
month or every few months, it takes longer for prices to reflect current
market conditions. [t may take two or three months to exhaust current
supply before less (or more) expensive gasoline is available and sold to
retailers.

Some cities and boroughs charge tax on fuel sales. In the Kenai and
Soldotna area, for example, the pump price adds a 6% city and borough
tax that is not present in other cities, like Anchorage. Coupled with
lower volumes and fewer stations, prices will tend to be higher in these
communities.
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The Department will complete its investigation to determine if there is any illegal
activity among gasoline sellers that may be a cause of the high price of gasoline,
and will prepare a summary of its findings when the investigation is done.

For further information, contact Department of Law Assistant Attorney General
Clyde (Ed) Sniffen at (907) 269-5200.
#H#




‘ | Select A Market
- Data provided by Qil Price Information Service in cooperation with Wright Express

Get The Current
Fuel Costs For A Trip

http://www.fuelgaugereport.com/sbsavg.asp

Daily Fuel Gauge Report
" 'AAA's Media Site For Retail Gasoline Prices|

Prices updated: 1/27/2009 3:06:26 AM

Media are encouraged to localize fuel price stories by contacting their local AAA

‘¥ club media representative.

- Current State Averages: Click on state for detailed information
| *Prices Are In US Dollars Per Gallon.
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State
Alaska
Alabama
Arkansas .
Arizona
Caiifornia
Colorado
Connecticut
District of Columbia
Delaware
Fiorida

Georgia
Hawaii

Kentucky
Louisiana

Massachusetts
Marytand
Maine
Michigan
Minnesota
Missouri
Mississippi
Montana

North Carolina
North Dakota
Nebraska

New Hampshire
New Jersey
New Mexico
Nevada

New York
Ohio
Oklahoma
Oregon
Pennsylvania

Regular
$2.536
$1.743
$1.738
$1.887
$2.101
$1.696
$1.905
$1.895
$1.753
$1.902
$1.741
$2.342
$1.838
$1.689
$1.923
$1.831
$1.776
$1.794
$1.747
$1.797
$1.799
$1.907
$1.894
$1.831
$1.696
$1.728
$1.547
$1.796
$1.855
$1.843
$1.776
$1.668
$1.862
$2.032
$1.966
$1.828
$1.710
$1.956
$1.863

Mid

$2.683
$1.863
$1.834
$1.968
$2.236
$1.814
$2.068
$2.018
$1.862
$2.060
$1.871
$2.477
$1.935
$1.783
$2.069
$1.970
$1.823
$1.923
$1.862
$1.932
$1.913
$2.057
$2.006
$1.905
$1.765
$1.822
$1.613
$1.906
$1.920
$1.884
$1.923
$1.788
$1.983
$2.142
$2.103
$1.949
$1.768
$2.064
$1.964

http://www fuelgaugereport.com/sbsavg.asp

Premium
$2.837
$1.919
$1.950
$2.081
$2.273
$1.896
$2.122
$2.079
$1.944
$2.098
$1.954
$2.523
$2.027
$1.832
$2.133
$2.025
$1.894
$2.010
$1.949
$2.006
$1.962
$2.114
$2.087
$1.954
$1.868
$1.804
$1.691
$1.990
$1.988
$1.937
$1.992
$1.856
$2.069
$2.220
$2.148
$2.027
$1.866
$2.095
$2.050

Diesel
$3.493
$2.317
$2.270
$2.323
$2.485
$2.317
$2.779
$2.774
$2.401
$2.424
$2.315
$3.925
$2.303
$2.417
$2.483
$2.388
$2.259
$2.255
$2.304
$2.580
$2.446
$2.637
$2.391
$2.406
$2.121
$2.173
$2.426
$2.378
$2.697
$2.327
$2.465
$2.395
$2.353
$2.363
$2.830
$2.391
$2.125
$2.505
$2.578

1/27/2009 5:30 PM
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Rhode Island $1.855 $1.974 $2.039 $2.612
South Carolina $1.692 $1.799 $1.887 $2.240
South Dakota $1.813 $1.929 $2.008 $2.372
Tennessee $1.713 $1.813 $1.900 $2.279
Texas $1.720  $1.819 $1.885 $2.258
Utah $1.649  $1.739 $1.815 $2.329
Virginia $1.750 $1.836 $1.907 $2.351
Vermont $1.843 $1.982 $2.069 $2.652
Washington $2.000 $2.072 $2.175 $2.587
Wisconsin $1.925 $1.999 $2.091 $2.393
West Virginia $1.934 $2.022 $2.124 $2.519
Wyoming $1.503 $1.567 $1.669 $2.304

AAA’s Daily Fuel Gauge Report is updated each business day and is the most comprehensive retail gasoline
survey available. Everyday over 100,000 seif-serve stations are surveyed.

@ Copyright, Qil Price Information Service

All content on this website is protected under the copyright flaw of the United States of
America and other countries. Users may not reproduce, distribute, create derivative
works, display, modify, archive or otherwise exploit any or afl portions of this website or
the content posted on this website. Any commercial use or exploitation of protected
conient is strictly prohibited. Any unauthorized use of the content, except as otherwise
permitted, may violate copyright and other laws of the United States of America or other
countries, as well as applicable U.S. state laws. Users are granted a limited license to
retrieve or print a copy of content on this website for personal, non-commercial use only.
The User acknowledges that it has no claim to ownership of any materials on this
website simply by reason of its use of or access to this website. Neither AAA nor OPIS
grants any license or other authorization to any User for the use of the frade names,
frademarks, or service marks of AAA or OPIS except for what is permitted herein.
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Figure 1. Selected Components of Alaska Gasoline Prices, September 2007 to September 2008
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Notes: Alldoilaramounts are per gallon. We use theword "margin” to mean the proportion of gascline costs attributable to a certain step in the process of bringing a
gallonof gasoline to the retail market. In this context, only a percentage of thetotal margin is taken as profit.

1) "Retail Gasoline"is the average price of gasocline "at the pump” to end-users and include taxes;

2} "Wholesale Gascline" is the average price of gasoline charged by Alaska refinters to resellers;

3} "ANS Spot’is the costof Alaska North Slope crude oil onthe commodity market. We calculated this cost by dividing the price per barrel by 42 (the number of
gallons inastandard barrel),

4) "Refiner Margin” is refiner wholesate price minus ANS Spot prices;

5) "Retail Margin" is retail pace minus wholesaleprice. .

Sources: U.S. Departmentof Energy, Energy Information Ad ministration, hiip:/Avww eia.doe.gov/. ; ANS Spot prices are from the Alaska Department of Revenue, Tax
Division, hitp.//www.tax.stale.ak.us/.
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SUATE OF ALASKA /. crimnc

1631 WEST ¢V AVENUE. SUITE 200
DEPARTMENT OF LAWY ANCHORAGE, ALASKA 99501-7994
PHONE: {907) 269-5255

OFFICE OF THE ATTORNEY GENERAL Fake . (907) 279-5644

December 29, 2004

Ms. Rynnieva Moss

Office of Representative John Coghill
State Capitol, Room 204

Juneau, Alaska 99801-1182

Re:  Studies regarding gasoline prices in Alaska by AG’s office

Dear Ms. Moss:

You have requested that the Department of Law provide you with copies of any -
reports done regarding investigation of gasoline pricing in Alaska. I have located two
such reports which are enclosed, one prepared by the Alaska Department of Law dated
December 21, 2001 and entitled, “Alaska Petroleum Products Pricing Investigation:
Update and Status,” and the other also prepared by the Alaska Department of Law, dated
November 21, 2002 entitled, “Alaska Petroleum Products Pricing Investigation: Closing
Report.” Please let me know if you have any further questions.

Sincerely,

GREGG D. RENKES
ATTORNEY GENERAL

David W. Marque
Chief Assistant Attoddey General
Legislation and Regulations Section
Legislative Liaison

DWM:cb
cc:  Gregg D. Renkes, Attorney General
Scott Nordstrand, Deputy Attorney General
Kevin Jardell, Director, Governor’s Legislative Office
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ALASKA PETROLEUM PRODUCTS PRICING INVESTIGATION:
UPDATE AND STATUS
Prepared by the Alaska Department of Law
December 21, 2001

Introduction

The Office of the Attorney General for the State of Alaska began an investigation
of Alaska petroleum prices in 1999 by issuing Civil Investigative Demands to petroleum
refiners and product distributors. The investigation was begun because of public
complaints and inquiries to the Attorney General about the high price of gasoline in
Alaska in comparison to other states. The purpose of the investigation is to determine
whether Alaska petroleum product pricing is the product of illegal price fixing or other
anticompetitive behavior in violation of state or federal statutes.

The Attorney General’s investigation is ongoing. The Department of Law is
reviewing the documents and data provided by the state’s gasoline marketers. The
Department of Law has not made a determination regarding whether there is sufficient
evidence to warrant bringing an antitrust or other enforcement action.

Background

To bring an action under Section One of the Sherman Act (the federal antitrust law)
or under AS 45.50 (Alaska’s antitrust law), there must be evidence of an illegal
agreement. This could be an actual written agreement, testimony, or other evidence of an
agreement to fix prices, divide the market, or otherwise restrain competition,

Under existing law, the State of Alaska does not attempt to regulate wholesale or
retail gasoline prices. A business is free to set its own price, but it is illegal for a business
to collude with competitors to set prices.

The state has reviewed thousands of pages of documents, conducted interviews,
and reviewed market data to determine whether there is direct evidence of an illegal
agreement.

All material and data provided to the state in response to the civil investigative
demands of the Attorney General are confidential by statute. AS 45.50.592(e}. The
following is a summary of the non-confidential portions of the analysis prepared by the
department to date.
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Price Differences Between Alaska and the Lower 48

Retail prices of gasoline in Alaska have more closely followed prices in other West
Coast states than prices in the rest of the U.S. Given Alaska’s relative proximity to the
West Coast, this probably is to be expected. Though Alaska’s refineries supply much of
the petroleum products required in the state, jet fuel, diesel, and gasoline have regularly
been shipped from West Coast refineries to Alaska during the past decade. (Alaska’s
sources of supply for petroleum products are discussed in greater detail below.) In
addition, gasoline and other products have been exported from Alaska to the West Coast.
Because West Coast refineries are the closest alternative source of refined petroleum
products outside Alaska, and because refined products move from Alaska to the West
Coast, Alaska prices are influenced by West Coast prices.

Unfortunately, gasoline prices on the U.S. West Coast have, historically, been
higher than prices in the rest of the U.S. Over the past seven years, the average retail price
for gasoline, excluding taxes', on the West Coast has been 11 cents per gallon (“‘cpg”)
higher than the average retail price throughout the 50 states.

Concerns expressed by consumers and others about West Coast gasoline prices
prompted the Federal Trade Commission (“FTC”) to initiate an investigation. The FTC
studied West Coast gasoline pricing practices for almost three years, but ultimately
concluded that there was nothing unlawful about the manner in which West Coast
wholesalers priced gasoline.

The FTC closed its West Coast investigation in May 2001. In doing so, it
concluded that the West Coast has several important characteristics that set it apart from
much of the rest of the U.S. gasoline market. One of the most important characteristics is
the West Coast’s relative distance from the Gulf Coast. The Gulf Coast is the largest
refining center in the U.S. and an important source of supply of gasoline and other refined
products. Refined products move to much of the U.S. from Gulf Coast refineries through
a network of pipelines. There are no pipeline connections, however, between the Gulf
Coast’s refineries and the West Coast. This means that products like gasoline moving
from the Gulf Coast’s refineries to the West Coast must be shipped through the Panama
Canal on marine tankers. This may explain in part why gasoline and other products
refined on the West Coast command higher prices.

Unique product requirements, such as those imposed by the California Air
Resources Board (“CARB™), also tend to raise the price of gasoline. In addition, there are
a limited number of gasoline refiners and wholesalers on the West Coaqt and all 1cf"mels
and wholesalers do not compete in all metropolitan areas.

' Retail gasoline prices at the pump include federal, state, and focal taxes. Since Alaska has one ot the
lowest gasoline taxcs in the nation, retail price comparisons understate the differences between prices in
Alaska and elsewhere unless taxes are deducted.

(S
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Apart from the CARB standards, the West Coast market characteristics identified
above are also present in Alaska. Compared to the West Coast, however, Alaska is cven
more distant from Gulf Coast product markets, has fewer refiners, and has even greater
wholesale market concentration. This may explain in part why Alaska prices tend, on
average, to be higher than those in other western states.

Yet these market characteristics, by themselves, do not explain why the price
difference between Alaska and the West Coast grew sharply between 1995 and 1998.
During this period, Anchorage-area prices were on average ! 7 cpg above retail prices in
the Seattle area, a level nearly double the 9 cpg difference seen in the prior four years.
This is curious given that Alaska refiners produced more gasoline during this period than
was consumed here, and exported the surplus to the West Coast and Far East at prices
lower than those offered in Alaska. Beginning in 1999, however—after the Attorney
General initiated this investigation—the spread narrowed dramatically. Between January
1999 and December 2000, Anchorage-area retail prices averaged just 3 cpg above Seattle-
area retail prices.

Supply and Demand of Petroleum Products

In addition to gasoline, the other major petroleum products sold in Alaska are jet
fuel and diese! (No. 2 heating oil and No. 2 diesel fuel). These products and gasoline
constitute more than 95% of the total volume of petroleum products sold in the state.

The Tesoro and Williams refineries produce gaéoline, jet fuel, and diesel. The
PetroStar refinery produces jet fuel and diesel, but no gasoline.

The Williams refinery, near Fairbanks, and the PetroStar refineries, near Fairbanks
and in Valdez, all take Alaska North Slope crude (“ANS”} directly from the TAPS line.
Both companies reinject the unrefined portion of ANS back into the TAPS line.

Alaska’s current demand for refined petroleum products is approximately 100
thousand barrcls per day (MBD), or 1.5 bitlion gallons per year. Jet fuel consumption is
just over 60 MBD, accounting for a little more than 60% of total demand for refined
product in the state. Consumption of diesel and gasoline in Alaska runs approximately 16
MBD, or 245 million gallons per year, for each product.

More gasoline is produced in Alaska than is consumed. The excess is exported 1o
the West Coast and foreign destinations. Nevertheless, gasoline, diesel, and jet fuel are
barged into southeastern Alaska from Seattle-area refineries.

Historically, Alaska’s refineries have not produced enough jet and diesel fuel to
supply the state. These products are imported from the Far East or the West Coast.




Tesoro’s refinery supplies the majority ofgasoline consumed in Alaska, but
Williams supplies most of the gasoline sold in Fairbanks and interior Alaska. Williams
also ships gasoline and jet fuel by rail to Anchorage.

The Anchorage metropolitan area accounts for about 60% of the state’s retail
gasoline sales while Fairbanks, Juneau, the Kenai Peninsula, and Western Alaska account
for roughly 10% of retail sales each. There are approximately 300 service stations in
Alaska. About one-third of Alaska’s 300 retail gasoline stations are located in the
Anchorage area. The average retail station in Anchorage is larger and sells much higher
volumes than stations in the rest of the state.

Alaska’s Gasoline Industry Is Highly Concentrated

Williams, Tesoro, Chevron, and Texaco® account for the vast majority of gasoline
marketed in Alaska. The state’s two gasoline refiners, Williams and Tesoro, were also its
largest gasoline marketers, accounting for nearly 65% of Anchorage-area sales between
them in 1999. Chevron and Texaco accounted for approximately 32% of Anchorage
volumes. These same four marketers have accounted for nearly all of Alaska’s gasoline
sales over the past decade.

For purposes of analyzing competition within a market, the U.S. Justice
Department and the Federal Trade Commission categorize markets into the following
three groups: Unconcentrated, Moderately Concentrated, Highly Concentrated. Alaska’s
gasoline industry is Highly Concentrated at both the refining and wholesale distribution
levels. Wholesale gasoline markets in Alaska are more concentrated than in most other
wholesale gasoline markets in the U.S. and on the West Coast. Analysis of the available
market share data shows that with the exception of the southeast part of the state,
concentration levels are much higher in regions outside of Anchorage.

Competition, Oligopoly, and I[llegal Behavior

Unconcentrated markets are characterized by a large number of sellers offering the
same or similar products to consumers who can shop for the best value. Unconcentrated
markets are generally assumed to be competitive. The more seliers, the more likely
competition will thrive. In a competitive situation, no single seller has market power; the

© Since the late 1990°s, in the West and Midwest, Texaco brand gasoline has been marketed by Equilon, a
joint venture between Texace and Shell. As a condition to approving the recent merger of Chevron and
Texaco, Alaska, other states, and the Federal Trade Commission required Texaco to divest its interest in
Equilon to Shell or another buyer, Therefore, the Chevron-Texaco merger should not reduce competition
in the Alaska gasoline market.
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power to influence prices in the market on its own. Also where there are many scllers, it is
difficult for sellers to coordinate their behavior or agree to volume or price restrictions
without being dectected.

In a competitive market, scllers are motivated to lower their prices in order to
increase their sales, while buyers are motivated to seek out the best deal. Prices will tend
to drop over time until they are close to sellers’ costs. If prices begin to rise above costs,
setlers will try to take advantage of the opportunity to increase profits by making more of
the product available in the market. This increase in supply will in turn drive prices down
to the point where they again are close to the sellers’ costs. [f prices fall to a level that
does not cover sellers’ costs, some sellers will go out of business. Those that are left will
offer less of the product until prices start to increase again.

On the other end of the spectrum are highly concentrated markets, where there are
relatively few sellers of a particular product. Economists call such a market an
“oligopoly.” Oligopolies do not always lead to higher prices, however. Prices in an
oligopoly can be competitive even when there are very few sellers if, for example,
potential new sellers are ready, willing, and able to enter the market in the event of even a
small increase in price. In this situation, the threat of additional competition may tend to
keep prices low. However, if there are relatively high costs associated with entering a
market (cntry barriers), existing sellers may be able to increase prices without much
concern about attracting new_competition.

When there arc few sellers in a market, it is, presumably, casier for cach to obscrve
how its competitors react to decisions regarding output and prices, and each may take into
account the potential impact of its own actions on market prices and the potential
responses from other sellers. This type of competitive behavior, which is dependent in
part on the expected actions or reactions of other sellers, is often referred to as
“oligopolistic pricing” or “oligopolistic interdependence.” In this environment, it is casy
for sellers to develop a “live and let live” attitude toward their rivals that would not be
possnble to maintain in a competitive market. As a result, oligopolistic behavmr can result
in prices that are above competitive levels over extended periods of time.’

This type of interdependent behavior on the part of sellers is not generally regarded
as a violation of antitrust laws so long as each business develops and implements its
pricing and output decisions independently. That is, in determining what volumes to
produce or what prices to offer, businesses can incorporate their cxpectations about a
rival’s likely reactions as long as those expectations are developed independently and
without the aid of other sellers. If the sellers communicate about price setting or enter into

* Not all economists agree with this theory, and some would require empirical evidence supparting the theory before
considering it valid for a particular market. In any event, whether higher-than-competitive prices in a market can be
explained by oligopolistic interdependence is highly dependent on the facts,
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an agreement that affects prices, it is considered collusion and a violation of the antitrust
laws.

Economists believe collusion is more likely when certain conditions are present in
a market, especially in markets for a relatively homogenous product like gasoline. These
conditions include (1) the presence of only a few sellers (oligopoly), (2) inelastic demand,
{3) relatively static or declining demand over time, (4) easy detection of sales by
competitors, (5} price visibility, (6) difficulty of entry by potential new competitors,
(7) frequent contact between sellers, and (8) few “fringe” or smaller sellers. All of these
conditions are present in Alaska. But their presence, together with gas prices higher than
one would expect in a competitive market, do not in themselves constitute a legal basis for
an antitrust enforcement action. There must also be evidence of an illegal agreement or
evidence that would allow the inference of such an agreement.

Additional Information on the Investigation

The companies have recently finished producing documents to the state. The state
is in the process of reviewing and analyzing those documents to determine whether any
laws or regulations have been violated.

Under Alaska’s antitrust law, many aspects of this case are to be kept confidential.
[n particular, documents and their contents provided to the state in response to the Civil
[nvestigative Demands (CIDs) issued by the Office of the Attorney General are to be kept
confidential in the absence of a court order authorizing their disclosure to the public.
AS 45.50.592(e). Such an order might be requested by the state if the investigation leads
to an enforcement action, If the state finds no evidence of a violation of the antitrust laws,
CID information may not be disclosed to the public in the absence of express
authorization by the firm that provided the documents. AS 45.50.592(e). Because of the
lawsuits filed against the state by some of the companies being investigated, court
pleadings have been filed in the public record that contain some information about the
investigation that would normally not be available to the public.

The state's initial CIDs were served upon several dealers of wholesale petrolcum
products in June, July, and August of 1999. Shortly thereafter, Tesoro, Chevron, and
Texaco filed suit in Alaska Superior Court in Anchorage protesting the scope of the CID
questions and the state's intended use of the produced documents. Those cases were
consolidated under case number 3AN-99-8544CI. In an order issued October 7, 1999, the
Superior Court upheld the propriety of the CIDs, with minor modification to a small
number of questions, and the right of the state to share the documents with contract
counsel without permission of the producing companies.




On October 13, 1999, Tesoro filed an appeal of the Superior Court's decision in the
Alaska Supreme Court (Case No. §9379). Tesoro appealed both the scope of the CIDs
and the state's right to share documents with contract counsel. The Alaska Supreme Court
heard oral argument on November 15, 2000, but has yet to issue a decision.

The initial petition filed by Tesoro in the Superior Court explains Tesoro's
contentions with respect to the scope of the CID. The CID, attached to the petition as an
exhibit, lists the issues being examined by the Department of Law. Likewise, the state's
opposition to Tesoro's petition outlines the issues that are the focus of the CID. The statc's
brief in the Alaska Supreme Court analyzes the issues being pursued and gives a brief
history of the case proceedings. These documents are available at the state court clerk’s

office in Anchorage.
Other Resources

Interested persons may obtain gasoline pricing information from a number of
sources on the Internet. The Energy Information Agency of the Federal Department of
Energy tracks petroleum-related information nationwide. It compiles retail and wholesale
gasoline pricing data and maintains reference documents about petroleum economics and
various aspects of the energy markets:

Ly wovow chindoc o,

There is information on average wholesale prices at:
hip: www eladoe wov. pub/atl vas’petroleunvdatapublicattons petrolerm marketing_m

opthlvicuwrrentpdl prnuntabh 33 ondf

The following article discusses the reasons that West Coast prices tend to be higher

than those in the rest of the country:
Aupswaww cidie gey pob ol sas peiroleunt presentdions, 2001 senane testimony by

hing

The following article explains the many factors influencing the costs of refining:

Brips woaow pndos cov e Tiamee isideo dos nsbream e it

In August 2001, the Federal Trade Commission conducted a hearing regarding
factors influencing the price of refined petroleum products. Testimony and information
regarding that hearing can be found at:

con s Heaybe auseond

The American Automobile Association publishes daily average gasoline prices at:

B sl e e oL e




Disclaimer: This page contains hyper links to World Wide Web sites that are created and
maintained by other organizations. We have included these links because we think that
visitors to our site may find them of interest. We do not guarantee the accuracy or
completeness of any information presented on these sites. The Office of the Attorney
General does not necessarily endorse the views expressed on these web sites.
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ALASKA PETROLEUM PRODUCTS PRICING INVESTIGATION:
CLOSING REPORT
Prepared by the Alaska Department of Law
November 21, 2002

Introduction

At my direction, the Alaska Department of Law conducted an extensive three-year
investigation into the pricing of petroleum products in Alaska. The investigation was initiated in
1999 in response to public complaints about the high price of gasoline in Alaska in comparison
to other states. | am closing the investigation because there is insufficient evidence indicating a
violation of the antitrust {aws.

Conditions Prompting the Investigation

Historically, the price of gasoline on the West Coast of the United States averaged 11
cents per gallon (cpg) higher than the average retail price throughout the 50 states, excluding
taxes, and the price of gasoline in Alaska has tended to be higher than the price of gasoline on
the West Coast by about 9 cpg. Between 1995 and 1998, however, gasoline prices in Alaska
were as much as 17 cpg higher than West Coast prices. This was the impetus for the
investigation. Immediately after [ initiated the investigation, beginning in 1999, the spread
between prices in Alaska and the West Coast narrowed dramatically, more closely tracking the
historical spread between Alaska and the other states.

Legal Standards

[n order to establish a violation of Alaska’s antitrust statute, AS 45.50.562 and AS
45.50.564 (or the comparable federal law), there must be evidence that two or more companics
entered into an express or “tacit” agreement to fix petroleum prices. A showing that companies
charged prices in excess of the competitive level, or raised and lowered prices in a parallel
fashion, is not enough to establish the existence of a tacit agreement. Instead, evidence of
uniform pricing must be accompanied by additional evidence demonstrating that two or more
parties had a “meeting of the minds” to engage in cooperative pricing behavior, such as:

(1) actions contrary to an entity’s independent economic interests; (2} departure from normal
business practices; (3) motive to conspire; (4) opportunity to conspire; (5) high level of inter-
company communications; and (6) past antitrust violations involving collective action.’

' Retail gasoline prices at the pump include federal, state, and local taxes. Since Alaska has one
of the lowest gasoline taxes in the nation, retail price comparisons understate the differences between
prices in Alaska and elsewhere unless taxes are deducted.

* See, In re Baby Food Litigation, 166 F.2d 112, 122 (3d Cir. 1999) (proof of pius [actors is a
“prerequisite to finding that parallel action amounts 1o a conspiracy™).
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The Investigation

The investigation began in the summer of 1999 when my staff issued Civil Investigative
Demands (CIDs) to refiners and distributors of petroleum products in the state. Hundreds of
boxes of documents were produced in response to the demands. The investigation involved the
review of thousands of pages of internal company documents, detailed analysis of pricing data,
interviews of witnesses and potential witnesses, and formal depositions of several current and
former oil company employees and executives.

Findings

My staff provided a summary of the investigation in a report entitled “Alaska Petroleum
Price Fixing Investigation: Update and Status,” December 21, 2001,
http://www.law state.ak.us/civil/oil-gas-mining/ AKPPPI-1a_final.pdf. That report describes the
economic conditions and market forces present in Alaska that aftect the pricing of petroleum
products. All of the information and data provided to me in response to the CIDs is, by statute,
confidential. AS 45.50.592(e).

The investigation found that Alaska’s gasoline industry is highly concentrated, in that
four marketers accounted for the vast majority of gasoline sales during the relevant time period.
When there are few sellers in a market, like Alaska, it is easier for them to observe how
competitors react to decisions regarding output and prices, and each may take into account the
potential impact of its own actions on market prices and the potential responses from other
sellers. This type of interdependent behavior on the part of sellers often leads to parallel pricing,
but that is not, in the absence of an express or implied agreement to set prices, a violation of the
antitrust laws so long as each business develops and implements its pricing and output decisions
independently. The investigation has not produced evidence of an express or implied agreement
to set prices or to otherwise violate antitrust laws.

For the reasons set forth above, I am closing this investigation without further action.
However, I expect the Department of Law to continue to monitor gasoline prices in Alaska.
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Justin Powell
1075 Trianon Dr.
Fairbanks, Alaska

Testimony to Energy Committee on SB54
February 12, 2009

I imagine that all members of this committee have read the House Judiciary Committee’s
report on gas prices. In my testimony today I want to point our several omissions from
the report that dramatically effect the conclusion the committee chair has reached.

The burden that high gas prices have on Alaska residents is real and our prices over the
last year are unjustified. Gasoline, diesel and heating oil are not a luxury items that
households can simple go without. In the winter, heating oil is literally a life and death
matter. High energy prices have a ripple effect through the economy as every resident
pays for our higher fuel costs several times over.

We have been paying over a dollar a gallon at the gas pump and this has been a highly
visible and contentious issue. What is less obvious is that we then pay again in increase
freight costs for food, clothing and retail products. We pay more to heat our homes and
then in turn have to pay more for goods and services as businesses are forced to pass on
their additional energy costs.

Lacking from the judicial committee report was quantitative information. Based upon the
latest published information, the annual gasoline consumption in Alaska is 285 million
gallons’. At a conservative estimate of $.80 cents over Seattle prices Alaska consumers
are paying an additional $230 million dollars a year for gasoline alone. This is money that
leaves our state and provides us no direct or indirect benefit.

The house judiciary committee report concluded that our gas prices are basically
subsidizing jet fuel to keep Alaska’s airline industry profitable. Unfortunately these
findings were based on intuition rather than fact. As I just stated, Alaska’s gas market is
285 million gallons annually. The jet market on the other hand is over four times this
volume at 1.3 billion gallons annually’. If the extra $230 million dollars that Alaskans are
paying was added to the cost of jet fuel it would raise the price by only 4.6 cents a gallon
or 2%.

It is hard to reach the conclusion that 4.6 cents would bring an end to the Alaska airline
industry. The report stated that refiners in Alaska do not base their gas prices on their cost
but rather base the price on market conditions. The same holds true for the airline
industry. Airline fares often cost double or more for endpoint within Alaska compared to
fares in the lower 48. This is not a function of increased costs, but rather lack of
competition. Even if fares did increase to cover the added 4 cents, at least then the cost
would be born by the users of the service and not by all Alaskans.

' U.S. Energy Information Administration 2006 report, Consumption of 6,789 thousand barrels of gasoline.
2 U.S, Energy Information Administration 2006 report, Consumption of 31,747 thousand barrels of jet fuel.
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The report also said that Ft. Greely, Eielson and Ft. Wainwright would be impacted and
potential shut down by any potential legislation. It is far flung to conclude that the
military would sacrifice our national defense for 4.6 cents per gallon. Additionally, the
prime supplier for all military installations in Alaska is the Petrostar refinery who would
be exempt under section (f) of this bill.

In conclusion I feel that lower gas prices would have a posttive effect on our economy
and that the benefits far outweigh the potential impacts to the airline industry. Industries
such as fishing, tourism, recreation and ground transportation are no less important than
air transportation. The $230 million dollars extra we are currently paying at the pump
would be spent within the state, benefiting Alaska’s economy, rather than large airline
corporations..
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FISCAL NOTE

STATE OF ALASKA
2009 LEGISLATIVE SESSION

Identifier (file name): SB054-LAW-CIV-2-11-09

Fiscal Note Number:
Bill Version:
() Publish Date:

Dept. Affected:

SB054

LAW

RDU

CIVIL

Component COMMERCIAL & FAIR BUSINESS

Title An Act refated to refiner price gouging for motor fuel, diesel, and
heating fuels.

Sponsor Senator(s) Wielechowski, Ellis, French, Thomas

Requester ENE

Component Number

Expenditures/Revenues

(Thousands of Doilars)

2717

Note: Amounts do not include inflation unless otherwise noted below.,

)

Appropriation
Required

Information

J

OPERATING EXPENDITURES FY 2010 FY 2010

FY 2011

FY 2012 FY 2013

FY 2014 FY 2015

Personal Services

Travel

Contractual

Supplies

Equipment

Land & Structures

Grants & Claims

Miscellaneous

TOTAL OPERATING e il

ik Wik ey

ek ik

[CAPITAL EXPENDITURES |

I I

[CHANGE IN REVENUES { ) |

l |

FUND SOURCE

{Thousands of Dollars)

1002 Federal Receipts

1003 GF Match

1004 GF

1005 GF/Program Receipts

1037 GF/Mental Health

Other Interagency Receipts

TOTAL = =

Wk Hoiviy

Estimate of any current year (FY2009) cost:
POSITIONS

Full-time

Part-time

Temporary

ANALYSIS: {Attach a separate page if necessary)

See attached page...

Prepared by: Robert Meiners, Deputy Director

Phone 907.465.5427

Date/Time 1/31/08 11:00 AM

Date 1/31/2008

Division Administrative Services Division

Approved by: Talis Colberg, Attorney General
Department of Law

{Revised 8/10/2008 OMB)

Page 1 of 2
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FISCAL NOTE

STATE OF ALASKA BILL NO. sB054

2009 LEGISLATIVE SESSION

ANALYSI|S CONTINUATION

SB 54 amends AS 45.50 to add a new section that prohibits a refiner from selling an energy resource at a
price that is exorbitant or excessive. The bill only applies to motor fuel, diesel, and heating fuel. Violations of
this law would become violations of the consumer protection act, and enforceabte by the attorney general.
The bill requires the attorney general to initiate an investigation upon belief that a refiner has engaged in a
violation of the statute. Penalties under the statute are set at 10 times the economic benefit obtained through
the refiner's conduct, or $50 million, whichever is greater.

Because it is difficult to predict when a refiner may be engaging in illegal conduct under this bill, the
resources necessary to investigate and enforce this bill is unknown. The two recent gasoline pricing
investigations undertaken by the attorney general required significant time and resources, including the
retention of an expert economist. Petroleum pricing investigations take several months if not years. The
most recent investigation spanned five months, and required a contract with an economic expert for
$250,000. The prior investigation took three years, and significant resources, including retention of
economic experts.

Accordingly, the fiscal impact of this legislation on the department of law is indeterminate, and would depend
on the number of investigations required.

Page 2 of 2
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“SENATE COMMITTEE REPORT"
First Committee of Referral
DATE: 1/21/09 FURTHER: Resources
Finance
Date of 5-Day Notice: DATE TURNED
(in accordance with Uniform Rule 23) IN TO OFFICE:

Senate Special Committee on Energy considered SENATE BILL NO. 71

SB 71 ALTERNATIVE ENERGY FOR PUBLIC WORKS
"An Act relating to alternative energy systems for public works."

and recommends:

SENATE BILL:
[ ] bereplaced with[ ]SCSor[ ]CS ( ) 1 [ ] Same Title
[ 1 NewTitle
[ 1 adoptprevious [ ]SCSor[ ]CS ( )
HOUSE BILL:
[ 1 attached amendment(s) [ ] Same Title
[ ] Technical Title
t fl Change
[ ] adop Letter of Intent [ 1 New Title w/
[ } furtherreferral to Committee SCR#_
NEW FISCAL NOTE(S): PREVIOUS FISCAL NOTE(S):

Department | Date | Fiscal | Indet. | Zero | FN# Department | Date | Fiscal | Indet.

Zero | FN#

Dot PE |3/l v

[ ] APPROPRIATION - no fiscal note

: , PRINTED "Do | DoNort '

SIGNATURES AND RECOMMENDATIONS: LASTNAME | Pass | Pass. | NOREC | Amen
(i foob lan [osfea ¢

k)/'_”_\‘ fy;e{éo[;uj /é, ' o

L

a e

/D
CHA‘R:ﬂQ : >2( Q a/-\ (@V@ \/
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Alaska State

egislature

=

While in session

SENATOR
GENE THERRIAULT
Mailing Address:

1292 Sadler Way, Suite 308
Fairbanks, Alaska 99701
{907) 488-0857
Fax: (907} 488-4271

State Capitol
Juneau, Ataska
99801-1182
(907) 465-4797
Fax: (907) 465-3884

SEeNaTE DisTRICT F

Senate Bill 71

Sponsor Statement

With the recent spikes in energy costs, Alaskans have turned their time and
efforts to identify and develop alternative energy sources. Through the
passage of HB 152 in 2008, the state established a funding source to support
these efforts. Now we must prepare to use the alternative energy as it
becomes available both to save money and to help make these energy
sources viable on a broader scale to the public.

Senate Bill 71 proposes to expand state support for the development of
alternative energy by constructing public facilities in such a way that they
can easily use those energy sources without costly renovations or
retrofitting. By preparing in advance to use alternative energy sources, the
state may very well determine the economic viability of developing projects
that will in turn support local jobs and infrastructure in the surrounding
geographic area.

Senate Bill 71 does not require the state to purchase alternative energy at an
increased cost to the public, nor does it require the state to add design
changes where they do not make sense. Senate Bill 71 does bring
recognition that state facilities are large consumers of energy and when
alternative energy sources are applicable the state as a sizable consumer can
open the door and lower costs for all other local energy consumers.

1128 Email: Senator_Gene_Therriaull @legis.state.ak.us
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FISCAL NOTE

STATE OF ALASKA
2009 LEGISLATIVE SESSION

Identifier {file name). SB71-DOT-8PF-3-06-09

Title Alternaitve Energy for Public Works
Sponsor Sen. Themiault
Requester S ENE

Expenditures/Revenues

Fiscal Note Number:

Bill Version: SB7T1

() Pablish Date:

Dept. Affected: DOT&PF

RDU Design, Engineer & Constructon

Component Statewide Public Facilities

Component Number

{Thousands of Dollars)

2882

Note: Amounts do not include inflation unless otherwise noted below.

Appropriation
Required

Informaticn

OPERATING EXPENDITURES FY 2010 FY 2010

FY 2011

FY 2012 FY 2013 FY 2014 FY 2015

Personal Services

Travel

Contractual

Supplies

Eguipment

t.and & Structures

Grants & Claims

Miscellaneous

TOTAL OPERATING 0.0 0.0

[CAPITAL EXPENDITURES ]

[CHANGE IN REVENUES ( ) |

FUND SOURCE

(Thousands of Dollars)

1002 Federal Receipts

1003 GF Match

1004 GF

1005 GF/Program Receipls

1037 GF/Mental Health

Other Interagency Receipts

TOTAL 0.0 0.0

0.0

0.0

0.0 0.0

Estimate of any current year {FY2009) cost:
POSITIONS

Full-time

Part-time

Temporary

ANALYSIS: {Attach a separate page if necessary}

Prepared by:  Mary Siroky, Legislative Liaison

Phone 4654772

Division Department of Transportation and Public Facilities

The Department designs and constructs the best buildings possible given the amount appropriated. Energy efficiency is
a component of that. This bill will have no fiscal impact on the Depariment’s operating budget.

Date/Time 3/6/09 5:15 AM

Approved by:  Nancy Slagle, Admin Director

Department of Transportation and Public Facilities

(Revised 9/10/2008 OMB)

Date 3/6/2009

Page 1 of 1




SB
132

<target><bill>SB 132</bill><subject>SB
132</subject><comm>SENE26</comm></target>

1130




QENATE COMMITTEE REPORp
First Committee of Referral

DATE: 2/27/09 FURTHER: Resources
Finance
Date of 5-Day Notice: DATE TURNED
(in accordance with Uniform Rule 23) IN TO OFFICE: 05 /IS/M

Senate Special Committee on Energy considered SENATE BILL NO. 132

SB 132 SOUTHEAST ENERGY FUND

"An Act relating to the Southeast energy fund.”

and recommends: SENATE BILL:
[ ] Same Title
[ ] bereplacedwith[ ]SCSor[ ]CS { y | [ 1 NewTitle
i HOUSE BILL:
[ ] adopt previous [ 1SCSor{ ]CS ( ) [ ] Same Title
[ ] Technical Title
[ 1 attached amendment(s) Change
[ 1 New Title w/
[ 1 adopt Letter of intent SCR #
[ 1 further referral to Committee
NEW FISCAL NOTE(S): _ PREVIOUS FISCAL NOTE(S):

Department | Date | Fiscal | Indet. | Zero | FN# Department Date | Fiscal | indet. | Zero | FN#

X CED |32 Vv

[ ] APPROPRIATION - no fiscal note

. PRINTED Do Do Not
SIGNATURES AND RECOMMENDATIONS: LAST NAME PASS PASS NOREC | AMEND
Gt m- Kookwh KooKesh |
1 ~
W !{/:(/Gc[.uv’.!/él( /
e — s /S P i -
1 ///? L7 //f:}%ﬂ (e S e | e
..%,/ I// 7 L
L /
R e > TS TN | rhure | 7
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FISCAL NOTE

STATE OF ALASKA
2009 LEGISLATIVE SESSION

Identifier {file name):SB132-CED-AEA-03-12-0%

Title Southeas! Energy Fund

Sponsor Senator Stedman

Requester Senate Special Committee on Energy

Expenditures/Revenues

Fiscal Note Number:

Bill Version: SB 132

() Publish Date:

Dept. Affected: DCCED

RDU Alagka Energy Authority

Component Rural Energy Operations

Component Number 2600

(Thousands of Dollars)

Note: Amounts do net include inflation unless otherwise noted below.

Appropriation
Required

Information

OPERATING EXPENDITURES FY 2010 FY 2010

FY 2011

FY 2012 FY 2013 FY 2014

FY 2015

Personal Services

Travel

Contractual

Supplies

Equipment

Land & Structures

Grants & Claims

Miscellaneous

TOTAL OPERATING

0.0

[CAPITAL EXPENDITURES t |

I | I

[CHANGE IN REVENUES ( Y1 !

I | I

FUND SOURCE

(Thousands of Dollars)

1002 Federal Receipts

1003 GF Malch

1004 GF

1005 GF/Program Receipts

1037 GF/Mental Health

Other Interagency Receipts

TOTAL 0.0 0.0

0.0

0.0 0.0 0.0

0.0

Estimate of any current year (FY2009) cost:

POSITIONS

Full-time

Part-time

Temporary

ANALYSIS: (Attach a separate page if necessary}

AEA does not foresee additional operating expenses from this bill as is. Depending on the capitalization of this fund
AEA would need to draft regulations and develop a process to administer grants including an allocation method for the
various types of eligible projects which would bring additional expenses.

Senate Bill 132 proposes to broaden the authority of the existing Southeast Energy Fund managed by the Alaska Energy
Authority. From this fund AEA could award grants for hydroelectric projects serving Southeast Alaska or "for other
projects or programs designated by the legislature, to assist in meeting the energy needs of Southeast Alaska.”

Prepared by:

Linda MacMillan, AEA and AIDEA Finance - Project Accountant

Phone 771-3029

Division Alaska Energy Authority

Date/Time 3/12/09- 4:00pm

Approved by:  Emil Notti, Commissioner

Date 3/12/2009

Department of Commerce, Community and Economic Development

(Revised 5/10/2008 OMB)

Page 1 of 1
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SESSION

State Capitol, Rm 516
Juneau, Alaska 99801-1182
{907) 465-3873 Phone

{907) 465-3922 Fax

{877) 463-3873 Tall Free
Senator_Bert_Stedman@legis state .ak.us

INTERIM

30 Front Street

Suite 203

Ketchikan, AK 99901-6442
Phone (907) 225-8088

Fax (Y07) 225-0713

SENATOR BERT K. STEDMAN

SPONSOR STATEMENT

SB 132
SOUTHEAST ENERGY FUND

SB 132 provides a funding mechanism for construction of power generation projects in
Southeast and for completion of the regional electrical grid. The state’s goal should be
to provide low-cost, renewable energy to all Alaskans and natural gas doesn’t satisfy
the energy needs of every region of the state. The communities in Southeast have a
long history of working towards the long-term goal of energy independence by
collaborating on power generation and transmission. However, most communities in
the region are not on hydro power and the majority still burn oil to generate electricity
and heat. In addition, many of the hydroelectric assets in Southeast are at or near

capacity which severely limits regional economic growth opportunities.

While hydroelectric projects provide low-cost, renewable power over the long-term,
they are extremely capital intensive. The state has a critical role to play in capitalizing
these projects on the front end. The cost to complete the Southeast Alaska electric grid

could be as high as $1.5 billion.

SB 132 broadens the authority of the existing Southeast energy fund to provide a
mechanism for distributing capital funds to expand regional power generation and

ultimately complete an electrical grid that interconnects Southeast communities.

DISTRICT A
Ketchikan » Sitka « Petershirrg « Wrangell
Pelican  Eifin Cove # Port Alexander » Saxman » Meyers Chuck ¢ Thorne Bay » Coffman Cove « Hollis
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SB 132 - Southeast Energy Fund
Sponsor Statement
Page 2

The list of critical hydroelectric projects that may be funded through the Southeast
Energy Fund include:

¢ Ketchikan-Whitman Lake Hydroelectric Project
¢ Petersburg-Ruth Lake Hydroelectric Project

¢ Sitka-Takatz Lake Hydroelectric Project

e Metlakatla Intertie to Ketchikan

e Sitka-Blue Lake Hydroelectric Project

e Prince of Wales Island Intertie

¢ Reynolds Creek Hydroelectric Project

» Falls Creek Hydroelectric Project

o Kake-Petersburg Intertie

¢ Metlakatla-Triangle Lake Hydroelectric Project

The communities in Southeast have spent years evaluating renewable energy options in
the region. These projects have been vetted through a public process and most of them
were specifically authorized by Congress as part of the 2001 Southeast Intertie Plan in
P.L. 106-511.
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Why the Southeast Intertie?

» Immediate purpose is to provide lower cost
hydroelectric generation to communities
supplied with diesel-generated electricity.

» An integrated grid system can allow for the
development of resources on a regional basis.

» As surplus energy is developed and rates
lowered, economic development ventures will
emerge.

» The Intertie system will be an enabler of other
renewable resource development.
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Southeast’s Hydros = “Bullet Line”

Hydroelectric Site Location Planned Capacity Cammunity/Utility

Anita-Kunk Lakes Wrangell 8.0 MW Wrangell

Cascade Creek Thomas Bay 80.0 MW Cascade Creek, LLC

Connelly Lake Haines Borough 10.0 MW Alaska Power and Telephone
Cannell Lake Ketchikan 2.0 MW Ketchikan Publie Utilities
Elephant Falls Hoonah .6 MW

Gartina Creek Hoonah .6 MW

Kasidaya Creek” Skagway 2.0 MW Alaska Power and Telephone
Katlian River Sitka 7.0 MW

Lake 3160 Lace River 4.0 MW Alaska Power and Telephone
Lake Dorothy* Juneau 15.0 MW Alaska Electric Light and Power
Lake Dorothy Juneau 32.0 MW Alaska Electric Light and Power
Mahoney Lake Ketchikan 9.6 MW Ketchikan Public Utilities

Neck Lake Whale Pass 3 MW Alaska Power and Telephone
Reynolds Creek* Prince of Wales Island 5.0 MW Haida Corp.

Ruth Lake Thomas Bay 20.0 MW Multiple pending FERC applications
Scenery Creek Thomas Bay 40.0 MW Pending FERC application
Soule River Hyder 42.0 MW Alaska Power and Telephone
Sunrise Lake Wrangell 4.0 MW

Takatz Lake Sitka 28.0 MW City and Borough of Sitka
Thayer Creek Angoon 1.0 MW Kootznoowoo, Inc.

Thoms Lake Wrangell 7.5 MW

Triangle Lake Metlakatla 4.0 MW Metlakatla Power and Light
Tyee Lake expansion Wrangell 11.5 MW Southeast Alaska Power Agency
Water Supply Creek Hoonah 6 MW

Whitman Lake Ketchikan 4.6 MW Ketchikan Public Utilities

TOTAL

339+ MW
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P.0. Box 21989, 612 W. Willoughby Avenue, Suite B
Juneau Alaska 99802-1989
(907) 523-2310
Fax (907} 463-5670

Mike Korsmo: SEC Board President
Shelly Wright: SEC Executive Director

J.C. Conley: SEC Energy Committee Chair
Robert Venables: SEC Energy Coordinator
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Southeast Conference Energy Report

Executive Summary

1139

MISSION STATEMENT

The mission of Southeast Conference is to undertake and support activities that promote strong
economies, healthy communities, and a quality environment in Southeast Alaska.

Southeast Conference is a private membership organization that works to advance the collective
interests of the people, communities, and businesses of Southeast Alaska. It is the Alaska Regional
Development Organization (ARDOR), Federal Economic Development District (EDD), and USDA
Resource Conservation and Development (RC&D) Council for the region.

ENERGY COMMITTEE MISSION

Qur vision for Southeast Alaska is to reduce, to the maximum extent possible, the use of diesel as a
primary fuel source for the generation of electricity.

This will be accomplished through the utilization of the regions plentiful hydroelectric potential and the
development of an interconnected transmission system to share these resources throughout the region.

ACCOMPLISHMENTS:

The Southeast Conference, working with its member communities and utilities, has been successful in
developing regional plans and obtaining state and federal funds for many energy projects in the region.
Our energy committee represents communities, organizations and utilities throughout the region. This
is a ‘working committee’ dedicated to working together to solve the region’s energy problems.

Plans and Organizational Work

e Completed an engineering/economic analysis of the entire Southeast Alaska Intertie Project (Acres
RePORT, 1998 AND D. HITTLE & ASSOCIATES, 2003 & 2005).

e Secured U.S. Congressional Authorization for SE Electrical Intertie System Plan (PL 106-511).

¢ Took a lead role in the formation of Kwaan Electric Transmission Intertie Cooperative (KWETICO),
potential owner/operator of portions of the SE Intertie.

¢ Worked with AEA to develop the Southeast Alaska Energy Export Study (2007).

¢ Kake-Petersburg Transmission Intertie Study Update {due March 2009).

Current Utility Projects Underway

Kasidaya Hydro Project near Haines/Skagway (Project operational, 2008).

Juneau to Hoonah Intertie Segment (Project partially completed te Greens Creek).

Swan-Tyee Intertie Segment (Project on schedule for completion October 2009).
Kake-Petersburg Intertie Segment (Planning Study/Economic Analysis, update in progress, joint
design/permitting project with AKDOT&PF and AEA).

Reynolds Creek, Haida Corp. (partially funded, ready to construct this year).

Prince of Wales Intertie (partially funded, ready to construct).

Elfin Cove Utility Commission (in final design for hydroelectric facility).

Gustavus Falls Creek Hydro (operational 2009, final phase ready to construct).
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Southeast Conference Energy Program FY10

FUNDING OVERVIEW

To maintain its Energy program, Southeast Conference (SEC) is working to locate short-term funding
and to identify long-term {(and sustained) sources of income. The immediate goal is to secure funding
for two years to maximize the effectiveness of the energy program and assist communities in their
ongoing efforts to reduce energy costs and increase efficiencies.

PROGRAM GOALS

o Reduce dependence on fossil fuels. This is critical in light of the recent volatility in oil prices.
Bring affordable hydro power to communities where this is technically and economically feasible.

s Develop a regional electrical grid interconnecting Southeast communities and utilities with
hydroelectric generation.

* Work with member communities and utilities to develop adequate energy infrastructure including
alternative energy sources to meet current and future needs.

« Lower costs to rate payers and communities and increase economic development opportunities.

PRIORITIES / TASKS

Secure funding for permitting and design for Kake-Petersburg Intertie ($4.3 million).

Work with IPEC and rural communities on solutions for their energy needs.

Support Haida Corporatien’s efforts to advance the Reynolds Creek Hydro to completion.

Begin working with federal and state funding agencies to construct the Kake-Petersburg [ntertie.

Facilitate efforts in Southeast to develop a regional Intertie and projects that increase hydro

capacity.

* Work with member communities and utilities in their efforts to secure permits and funding for
hydro and other alternative energy project development.

e Study alternative energy sources — biomass, hydrogen, wind, geo-thermal, tidal, and waste-to-
energy.

Southeast Conference feels it is essential to develop and implement a regional energy plan for
Southeast Alaska. We are working with the Alaska Energy Authority (AEA) and the Tlingit & Haida
Energy Department to develop a regional energy plan and working with the communities to implement
the opportunities that exist in their areas. Substantial and measurable progress has been made over the
past couple of years, and it is important to keep the momentum of this program moving forward. The
Southeast Conference Board of Directers has voted to maintain its energy coordinator position and its
energy program as a core program within Southeast Conference and voted to support its staff in the
pursuit of these goals. The position is currently being funded from reserves.

The following information is intended tc demonstrate many areas where the State of Alaska can make
an investment with significant impact and benefits to the region. These projects come from the
communities and have been vetted through the public process. It is a work in progress and will be
updated as more information comes to us from the communities.
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Southeast Alaska Energy Projects with Estimated Funding Needs

Facilities and Infrastructure Construction Needs

Metlakatla Intertie to Ketchikan: This is the southernmaost leg of the SE Intertie system and is
designed to transmit surplus hydroelectricity (approx. 8,500,000kW per year) to Ketchikan where the
energy will be used to offset diesel generation (about 580,000 gallons}. CONSTRUCTION READY AT A
PROJECT COST OF $7,652,000.

POW Island Intertie: AP&T proposes to construct a 48 mile line extension to the communities of
Coffman Cove and Naukati Bay (both use 100% diesel generated power). This project will place these
communities onto the POW grid which is supplied by hydroelectric power. This intertie will reduce
fossil fuel consumption by 71,082 gallons per year and reduce the electrical rate by up to 60%.
CONSTRUCTION READY, PARTIALLY FUNDED, AP&T HAS REQUESTED $3,752,181 T0 COMPLETE.

Reynolds Creek Hydroelectric Power Project: This 5 MW hydro facility is located 10 miles east of
Hydaburg and is a joint venture between Haida Corporation and AP&T. The development of this
resource is essential to meet the electrical needs of the POW Island as it grows and will prevent the use
of supplemental diesel power. CONSTRUCTION READY, PARTIALLY FUNDED, HAIDA POWER REQUESTING

$13,720,000 TO COMPLETE.

Gustavus Electric: The Falls Creek Hydro Electric Project is an 800 kWh run-of-river hydroelectric
facility which will provide electric power to the community of Gustavus. The project will displace
existing diesel generation. Construction of the project is approximately 90% complete and will provide
90% of the community’s electric needs. FUNDING REQUESTED BY GUSTAVUS FOR COMPLETION,

$750,000.

Kake - Petersburg Intertie: This is a high priority need in the region. Funding has been identified
through HB 152 for final design and permitting. Detailed construction cost estimates will be available in
March, but the project is estimated to cost between $25-34 MILLION and could be funded in phases.
The AK DOT&PF has begun field work and is an active partner in the development of this project.
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Capacity Development Projects: Final Design and Permitting

Ketchikan - Whitman Lake: The proposed Whitman Lake Hydroelectric Project is located
approximately four miles east of Ketchikan, Alaska. KPU proposes to install 4.6 MW of hydropower
generating capacity at the existing Whitman Lake Dam to provide an additional source of clean
renewable energy to the city of Ketchikan and the Borough area including Saxman Village, while also
enhancing the conversion of oil heat to electric heat and displacing expensive and nonrenewable diesel
generation. Phases 1 & 2 are complete. FUNDING FOR FINAL DESIGN IS REQUESTED BY KPU AT

$1,300,000 (KPU MATCH, $320K).

Sitka- Blue Lake Hydroelectric Project: This project will raise the height of the dam by 83 feet and
expand the plant’s capacity from 8MW to 18MW of capacity. Sitka has nearly maxed out available hydro
resources. Multiple funding partners are expected to participate in order to bring this facility on line by
2015. The City and Borough of Sitka REQUESTS FINANCIAL ASSISTANCE IN FY2010 oF $7,500,000.

Hoonah Energy Needs: With the costs of the proposed Juneau to Hoonah intertie escalating to an
estimated $40 million, Alaska Energy Authority (AEA) commissioned a conceptual study of the
hydroelectric resources in the immediate area of Hoonah along with an analysis of the power plant
needs that should be addressed concurrently. The findings are as follows:

$4,061,317 Power Plant Replacement (2,600kW @ $1,562/kW)

$4,558,500 Gartina Creek Hydroelectric Project (600kW)

$3,946,500 Water Supply Creek Hydroelectric Project (600kW)

$4,393,500 Elephant Falls Hydroelectric Project (600kW)

The development of any one of the three proposed hydro facilities would offset approx. 30% of
Hoonah's projected annual demand. This would result in a savings of approx. 129,000 gallons of diesel
fuel per year (saving approx. $380,000 using an est. fuel cost of $3.00/gallon}. The development of any
two of the three proposed hydroelectric facilities would offset about 50% of Hoonah's annual demand,
with an approx. savings of $640K. No formal request has yet been made, CAPITAL NEEDS ABOVE TOTAL,
$16,959,817. These projects will benefit the community significantly but will not meet all of Hoonah's
energy needs. The Juneau to Hoonah Intertie Project is construction-ready and is still a long-term
objective as part of the regional electrical grid network.

Elfin Cove Utility Commission: This hydroelectric power plant and associated infrastructure for
access and connection will serve the community of Elfin Cove. Upon completion, the hydroelectric
facility will include: a 1,000-foot long diversion conduit; a 1,300-foot long penstock to tidewater; and
upgrades to the hydro power house. FUNDING REQUEST BY ELFIN COVE FOR FINAL DESIGN AND FERC

PERMITTING IS $395,200.
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Community Planning Efforts: Feasibility and Assessment

Petersburg - Ruth Lake: This Project would develop the hydro potential at Ruth Lake, with a total
installed capacity of the powerhouse of 20 MW. The proposed Ruth Lake Hydroelectric Project would
be interconnected to the existing transmission infrastructure currently owned and operated by the
FDPPA, Ruth Lake would be a major addition to the energy resources to serve communities in an
interconnected Southern Southeast Alaska grid. PHASE 1 FUNDING REQUEST FROM THE CITY OF
PETERSBURG FOR PRE-FEASIBILITY IS $160,000 AND PHASE 2 PERMITTING IS $2 MILLION. Petersburg is
providing matching funds of $540,000 for the two phases.

Metlakatla - Triangle Lake: This proposed 4MW hydroelectric project is located along the proposed
transmission line intertie to Ketchikan. The Triangle Lake project will provide additional hydro power
to Metlakatla and will offset diesel power generated in Ketchikan. FUNDING REQUESTED BY
METLAKATLA FOR FEASIBILITY ANALYSIS AND CONCEPTUAL DESIGN 1S $500,000.

Sitka - Takatz Lake: Sitka is engaged in a long range strategy to decrease its dependence on oil by
developing its renewable energy resources, particularly the known hydroelectric resources on Baranof
Island. This project is the study and investigation phase of developing Sitka's hydroelectric resources to
determine the feasibility of developing the estimated 28MW Takatz Lake Hydroelectric Project. THE
ESTIMATED COST OF THIS STUDY AND INVESTIGATION OF THE HYDROELECTRIC POTENTIAL OF TAKATZ LAKE
15 $2,000,000.

This is a compilation of community projects that have gone through the public process. Most are part of
the Southeast Intertie Plan authorized by Congress in 2001, More detailed information is available
upon request. Other projects, such as Thayer Creek in Angoon will be added to this list as information
becomes available.

Attachments to this report:

Mapl 1997 Electrical intertie System Plan
Map2_Kupreanof island

Map3_POW & Reynolds Creek

Mapd_Ruth Lake Hydroelectric Project

Map5_Upper Lynn Canal Regional Energy infrastructure
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STATE OF ALASKA

2009 LEGISLATIVE SESSION

Identifier {file name):5B150-UA-03-25-09

FISCAL NOTE

Title An act establishing an emerging energy technology fund
Sponsor Senator McGuire
Requesler Energy Committee

Expenditures/Revenues

Fiscal Note Number: 1

Bill Version; SB 150

{S) Publish Date: 3/30/09

Dept. Affected: University of Alaska

RDU

University of Alaska Fairbanks

Component Fairbanks Campus

Component Number 741

(Thousands of Dollars)

Note: Amounts do nhot include inflation uniess otherwise noted below.

Appropriation
Required

Information

OPERATING EXPENDITURES

FY 2010

FY 2010

FY 2011

FY 2012 FY 2013

FY 2014

FY 2015

Personal Services
Travel
Contractual
Supplies
Equipment

Land & Structures
Grants & Claims
Miscellaneous

TOTAL OPERATING

0.0

0.0

0.0 0.0

0.0 0.0

|{CAPITAL EXPENDITURES

| |

{CHANGE IN REVENUES {

| I

FUND SOURCE

(Thousands of Dollars)

1002 Federal Receipts
1003 GF Match

1004 GF

1005 GF/Program Receipts
1037 GF/Mental Health
Other Interagency Receipls

0.0

0.0

0.0

0.0 0.0

0.0 0.0

TOTAL

0.0

0.0

0.0

0.0 0.0

0.0 0.0

Estimate of any current year (FY2009) cost:

POSITIONS

0.0

Full-time
Part-time
Temporary

0.0

ANALYSIS:

$250,000.

(Aftach a separafe page if necessary}
The UA Alaska Center for Energy and Power (ACEP) will administer grant funds appropriated in to the "emerging energy
technology fund." ACEP would provide services for an administrative fee similar to that used by the Denali Commission,
5%. Thus there would be no additional fiscal impact beyond what is appropriate into the fund, This would be a service
fee charged on the amount of funding used on a project by project basis. At this time there is not an established amount
to be appropriated for the fund. If there were $5 million in projects funded in a given year the service fee would total

Prepared by:

Alesia Kruckenberg

Phone 907-450-8426

Division

University of Alaska

Date/Time 03/25/2009 5:00pm

Approved by:  Michelle Rizk

Date 03/25/2008 5:00pm

University of Alaska

{Revised 8/10/2008 OMB})
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FISCAL NOTE # 1
STATE OF ALASKA BILL NO. 8B 150

2009 LEGISLATIVE SESSION

ANALYSIS CONTINUATION

The UA Alaska Center for Energy and Power will administer grant funds appropriated in to the "emerging
energy technology fund.” This will entail:

Selecting and calling an advisory group to;
establish priorities and criteria which are consistent with the statute.
evaluating and prioritizing grant proposals
awarding grants
evaluating results of projecits completed.
Fiscal administration, accounting, and reporting on project status and overall accomplishment of the funds
invested;
distribute funds to successful grant proposals
provide regular report to various constituents on project status
account for and report on funds balance
provide annual report on results achieved.

ACEP would provide these services for an administrative fee similar to that used by the Denali Commission,
5%. Thus there would be no additional fiscal impact beyond what is appropriate into the fund. This would be
a service fee charged on the amount of funding used on project by project basis. At this time there is not an
established amount to be appropriated for the fund. If there were $5 million in projects funded in a given year
the service fee would total $250,000.
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Session Co-Chair
State Capitol Building, Room 123 Senate Resources Committee
Juncau, Alaska 99801-1182 Chair

Phene (907) 465-299%
Fax (907) 465-6592

Intenim

Senate Special Committee on Energy
Senate Special Committee on World Trade,
Technology & Innovation

Member
Senate Judiciary Committee
Joint Anned Services Commiitee

SENATOR LESIL MCcGUIRE

SPONSOR STATEMENT

Anchorage, Alaska 99501
Phone (907) 269-0250
Fax (907} 269-0249

SB 150: Emerging Energy Technology Fund

Because of Alaska’s unigue remote communities and abundant energy resources — both
renewable and fossil-based - our state has great potential to become a world leader in
researching and developing new energy technologies.

Although Alaska’s commitment to renewable and alternative energy development is well
proven by both the Renewable Energy Fund established last year and by Governor Palin’s
recently stated goal of 50% renewable power generation by 2025, the state nevertheless
has no mandate or mechanism for funding energy research at the state, regional, or local
level. Projects funded under the Renewable Energy Fund are explicitly limited to proven,
existing, “off the shelf” technologies.

SB 150 creates a funding mechanism and designates an administrating agency for a
competitive grant program aimed at funding projects designed to research and test new
energy technologies. It establishes the Emerging Energy Technology Fund (EFFT) to be
administered by the Alaska Center for Energy Power, the University of Alaska agency whose
mission is to meet state, industry, and federal demand for applied energy research in order
to lower the cost of energy throughout Alaska and develop economic opportunities for the
state, its residents, and its industries.

Dollars spent on energy research via the EEFT could be handsomely leveraged to bring
additional federal dollars to Alaska. In recent years, the U.S. Department of Energy has
offered millions in federal grants that typically require a mere 20% cost share at the state
level. Alaska’s lack of a dedicated energy research program has caused us to miss out on
these generous federal programs. Furthermore, with the Obama administration committing
over $13 billion to renewable energy research and deveiopment, the need for a state energy
research fund like the one created by SB 150 is more critical than ever. Every $1 of state
funding invested in the EEFT could generate up to an additional %4 of investment from
federal sources.

Our abundant renewable energy sources, vast proven but stranded fossil fuel energy
supplies, and increasingly difficult-to-access oil and gas reserves combine to make Alaska
an ideal place for companies and institutions to test new energy technologies. The EEFT
would provide a means to further attract these types of projects and encourage the in-state
development of new technologies that could be of great benefit to the state and its
commutmnities.

Alaska has the available natural resources, the financial means, and the political spirit to
become a national and global leader in researching and developing new energy
technologies. SB 150 creates the funding mechanism that will help us to achieve that goal.
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The Case for Funding Applied Energy Research

There is no doubt that energy is (and should be) foremost in the minds of Alaskans. Most
of the money flowing through the Alaska economy is from the oil resources on the North
Slope, and our lives are connected in both positive and negative ways with the price of
energy.

Alaska’s rural communities have reached a crisis level in the escalating cost of energy.
Along the Railbelt, traditional fossil fuel based resources used for power generation, such
as Cook Inlet natural gas, are in decline. Production of o1l from the North Slope is also
in decline. This has led state policymakers at both the legislative and executive level to
begin the process of developing a comprehensive energy plan for the state. Alaska has
the financial means, available resources, and political willpower to become a leader in
developing renewables, stranded energy resources, and difficult to extract fossil fuel
resources, including the vast proven heavy oil resources on the North Slope. Alaska has
already made significant strides in this direction. The Alaska renewable energy fund
created under HB152 and administered by AEA is by far the largest and most aggressive
fund of its type in the country. In addition, Governor Palin’s stated target to achieve 50%
renewable power generation by 2025 is also the most ambitious goal among the 50 states.

In order to fulfill the vision of Governor Palin and many others of truly becoming a
leader in the energy field, Alaska must invest in three areas: energy projects, energy
policy, and energy research. It is essential to develop a plan which incorporates a
balanced approach between these key elements, and elements of which are being worked
on at the legislative and executive levels of state government. In addition, the Alaska
Energy Authority has already been tasked with managing the project component,
however projects funded under the Alaska Renewable Energy Fund are explicitly limited
to proven, existing technologies. AEA currently has no mandate or capability to engage
in energy research, and the current legislation does not allow for funding of any emerging
technologies. While this is appropriate under the goals for this funding, the lack of
identified funding for applied energy R&D greatly limits Alaska’s ability to successfully
achieve a leadership role in the energy field. This is particularly crippling in a state with
very different conditions than are found elsewhere in the U.S. in terms of environment,
population density, and the isolated nature of the electrical generation and transmission
system.

While basic research addresses mostly scientific questions (what are the basic rules of the
universe), applied research is aimed at developing technologies for immediate use. This
requires understanding of the basic underlying science, but centers on producing cost
effective, reliable, and locally appropriate technologies. An important part of this
research is independent third party testing and verification of technologies before these
are deployed in remote sttes. A funded applied energy research program through the
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State of Alaska could ensure a much greater success rate for projects in the field,
including the 77 projects recently funded under the Alaska Renewable Energy Fund.

For example, the Alaska Center for Energy and Power is currently involved in programs
to test and evaluate new battery systems, waste heat recovery devices and hydrokinetic
turbines. The goal is to ensure manufacturer performance claims are accurate and that
the devices perform as expected under harsh Alaskan conditions. In one case, a waste
heat recovery device had received numerous international rewards and looked like a very
viable candidate for improving efficiency from diesel engines. However, when
researchers from ACEP travelled to a location where the unit was purportedly in
operation, it was quickly apparent that the manufacturer performance claims were not
being realized in the field and that this was not a technology that should be invested in at
this time. ACEP was able to alert the Alaska Energy Authority to this fact and prevented
unnecessary expenditure of state funds on what undoubtedly would have been a failed
and frustrating project. A relatively small investment (a few days of research and phone
calls, a few thousand dollars spent on travel) allowed a good decision about the
investment of hundreds of thousands of dollars that would have been spent purchasing
equipment from out of state suppliers.

Dollars spent on energy research can also be leveraged to bring additional federal dollars
to Alaska. The Alaska Center for Energy and Power frequently submits proposals for
federal funds under the U.S. Department of Energy, which generally required 20% cost
share for projects. The lack of state funding to date for ACEP has greatly hampered the
ability to bring in this federal funding. At this time, given the $13 Billion the Obama
administration intends to commit to renewable energy research, tremendous opportunitics
exist for tapping federal funding, but much of this funding will still require some
demonstration of program support at the state level. Every $1 of state funding can
generate an additional $4 of investment from federal sources.

According to the National Science Foundation, Alaska currently ranks 46™ among states
in terms of funding spent on R&D, and has no significant mechanism for funding energy
research at the state, regional, or local level. Despite tremendous expenditures proposed
for developing natural gas resources, renewable energy, and immediate short-term relief
for the high cost of energy, the state has been slow to see the need for investment in
research. If Alaska is truly to become a leader in energy, it will be necessary to invest in
energy research in addition to project development.

By funding research as a part of the state’s overall investment in energy projects, Alaska
has the opportunity to truly become a leader on the world stage in energy development in
a manner which can provide stable, affordable energy throughout the state while
simultaneously developing economic opportunities for its residents and its industries. It
is only by taking a balanced approach between forward-thinking policy, investment in
cost-effective projects, and investment in research to ‘peer over the horizon’ at emerging
technologies which will provide future energy solutions that this goal can be realized.




Alaska Emerging Energy Technology Development Fund

Background Narrative
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The United States i3 entering a new era. The Obama administration is now
promising an economic stimulus package that wili likely top $700 billion. Many of
those dollars will replace and repair crumbling infrastructure. A significant portion
of the money will fund energy infrastructure, including renewable energy projects,
new transmission lines, and research and development of emerging energy
technologies.

Renewable energy has become mainstream, and is no longer consjdered
“alternative.” Large-scale wind, geothermal and hydroelectric technologies are
mature and cost competitive. Other technologies such as biomass, solar, and ocean
power (tidal and wave) are in various states of commercialization. One of the goals
of the upcoming federal spending will be to bring those technologies to maturity to
help lessen our dependence on foreign oil. But since very little oil is used to
generate electricity in the United States, America will need to find new ways to
apply renewable-sourced electricity to both heating and transportation.

Today there are several companies around the world working te capture “first
mover” advantage in the electric car industry. The Israeli company Better Place has
recently been grabbing headlines with its plan to create a charging station
infrastructure where a customer simply pulls into the station and swaps a depleted
battery for a freshly charged one. Others see renewable-sourced hydrogen and fuel
cells as part of our transportation future.

Alaska is already seeing consumers in communities like Sitka and Juneau switch
from oil based heating to relatively inexpensive hydro-based electric heat,
Residents of those communities are also exploring ways to use electricity for
transportation. If a new large hydro facility is built to serve the Railbelt,
Southcentral Alaskans will do the same. Wave and tidal based electricity presents
enormous potential for Alaskan communities to generate excess electricity to be
used for heating and transportation. Alaska is also seeing a growing use of wood
biomass for central heating facilities that are decreasing the use of heating oil.
Some of those same communities are also interested in the technqlogy that gasifies
wood to generate electricity.

Necessary innovations in battery storage, tidal and wave power technology, biomass
gasification, and hydrogen generation, transportation and storage all require
continued research and development. Breakthroughs in ways to capture and store
carbon also need more R & D. Private industry is already engaged in suchR& D, and
is being supported by a number of state-based funds and small federal programs.
However, with the federal government now on the verge of much larger investment
in such technologies, it's a good bet that the states with existing emerging energy
technology development programs will be first in line for federal grant money.




Alaska’s creation of the Renewable Energy Grant Fund in 2008 was a fundamental
first step in the long process of decreasing Alaskans’ dependence on volatile priced
fossil fuels. Getting viable renewable energy projects in the ground is an essential
long-term investment for many communities. But the Renewable Energy Grant
Fund is only one component of an overall state renewable energy program.

Because of Alaska’s unique remote communities and abundant renewable energy
resources, our state has an excellent opportunity to become a world leader in
renewable energy development. Unlike any other place in the nation, Alaska can
demonstrate new technology and save consumers money at the same time because
energy prices in rural communities are already so high. Demonstrating emerging
technologies in rural Alaska could also lead to the state becoming a leading
marketer of that expertise to the two billion people on the planet who do not yet
have any electricity at all. However, the Renewable Energy Grant Fund was not
designed or written to fund demonstration projects. In order for Alaska to be part
of what many are calling the next industrial revolution in energy innovation, Alaska
needs to create its own “Emerging Energy Technology Development Fund.”

Such a Fund should encourage collaboration between Alaska institutions of higher
learning and private industry, with a modest contribution of state money to
capitalize and catalyze its creation. Because no state agency currently exists with
the expertise to do so, the Fund should be administered by a newly created Alaska
Energy Trust. The Trust should be a non-profit, non-governmental entity overseen
by the Regulatory Commission of Alaska. This arrangement is similar to the one that
established the very successful Energy Trust of Oregon. The Fund should provide
both grants and loans to university researchers, non-profits, private industry and
local governments to fund research and development, demonstration projects and
market transformation of renewable and alternative energy technologies that have a
high likelihood of becoming economically and technologically viable in the short
term in a carbon constrained world. Equally important, the Fund should provide
coordination and funding for targeted work force development and education
programs that will train Alaska’s next generation of construction workers,
technicians, engineers and scientists that will guide us through the next century of
energy innovation.

The Trust should be administered by a professional staff with oversight from an
Advisory Committee that consists of nine representatives from state and federal
agencies and private institutions that have expertise in emerging technologies. The
methodology for funding projects should give the most weight to projects that
create partnerships with Alaska entities, have matching funds and wili lead to real
benefits for the people of Alaska.

With the Governor’s recent announcement that the goal of the State of Alaska shall
be to obtain 50% of its electricity from renewable energy sources by the year 2025,
the state has set an important target. Establishing an emerging energy technology
development fund is a necessary and timely component of reaching that goal,
stabilizing energy costs and diversifying Alaska’s economy.




Establish an Emerging Energy Technology Fund
One of Three Priorities for Enhancing Alaska’s Quality of Life and
Protecting a Healthy Environment

The Need

The creation of the Renewable Energy Grant Fund in 2008 was a critical first step in the process of promoting
a secure, clean energy future for Alaska. However, the Renewable Energy Fund is only one component of a
renewable energy program and was not designed to fund developing technologies that are not yet fully
commercialized like tidal, geothermal or battery storage. Because of Alaska’s unique remote communities and
abundant renewable energy resources, our state has an excellent opportunity to become a world leader in
emerging renewable energy development. Unlike any other place in the nation, Alaska can demonstrate new
technology and save consumers money at the same time because energy prices in rural communities are
already sohigh. In order for Alaska to be part of what many are calling the next industrial revolution in energy
innovation, Alaska needs to create its own “Emerging Energy Technology Development Fund.” Establishing
an Emerging Technology Fund is also necessary to help grow our cutting edge University programs and create
a highly valued workforce.

With the Governor’s recent announcement that the goal of the State of Alaska shall be to obtain 50% of its
electricity from renewable energy sources by the year 2025, the state has set an important target. Establishing
an emerging energy technology development fund is a necessary and timely component of reaching that goal,
stabilizing energy costs and diversifying Alaska’s economy. It could also favorably position Alaska to receive
a larger portion of the upcoming $700 billion economic stimlus package. A significant portion of the federal
money will fund energy infrastructure, including renewable energy projects, new transmission lines, and
research and development of emerging energy technologies and those states with existing emerging
technology development programs will be first in line for federal grant money.

The Proposal

The Alaska Conservation Alliance supports the creation of the Emerging Energy Technology Development
Fund proposed by the Renewable Energy Alaska Project (REAP), a coalition of urban and rural Alaska
utilities, businesses, conservation and consumer groups, and Alaska Natives. The Emerging Energy
Technology Development Fund should help Alaska become a leader in research and implemeniation of
technologies for battery storage, tidal and wave power, biomass gasification, and hydrogen generation, as well
as transportation and storage of energy. The Fund should provide both grants and loans to university
researchers, non-profits, private industry and local governments to fund research and development,
demonstration projects and market transformation of renewable and alternative energy technologies that have
a high likelihood of becoming economically and technologically viable in the short term, Equally important,
the Fund should provide coordination and funding for targeted work force development and education
programs that will train Alaska’s next generation of construction workers, technicians, engineers and scientists
that will guide us through the next century of energy innovation. After all, the $55 billion/year “clean energy”
business is expected to at least quadruple worldwide by 2015,

The Benefits
* Develop commercially promising emerging energy technologies for use both in Alaska and in the
world-wide market.
* Puts Alaska in prime position to tap into $700 billion Federal stimulus program.
« Alaska can demonstrate new technology and save rural energy consumers money.

Contact
* Kate Troll, Alaska Conservation Alliance, (907) 258-6174, kate@akvoice.org

2009 ACA Priority

Establish an Emerging Energy Technology Fund

1157




<target><bill>SJR 7</bill><subject>SJR
7</subject><comm>SENE26</comm></target>

1158




FISCAL NOTE

STATE OF ALASKA Fiscal Note Number: 1
2009 LEGISLATIVE SESSION Bill Version: SJR7T
(S) Publish Date: 4/10/09

Identifier {file name): Dept. Affected:

Title SJR 7 OPPOSE U.N. DESIGNATION OF ARCTIC OCEAN  RDU

Component

Sponsor SENATORS THERRIAULT, Dyson

Requester (S) Senate Special Committee on Energy Component Number
Expenditures/Revenues (Thousands of Dollars}

Note: Amounts do not include inflation unless otherwise noted below,

Appropriation
Required Information

OPERATING EXPENDITURES FY 2010 FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015
Personal Services

Travel

Contractual

Supplies

Equipment

Land & Structures

Grants & Claims

Miscellaneous

TOTAL OPERATING 0.0 0.0 0.0 0.0 0.0 0.0 0.0

|CAPITAL EXPENDITURES | | | | [ | |
|CHANGE IN REVENUES | ) | | | | | i [
FUND SOURCE " {Thousands of Dollars)

1002 Federal Receipts

1003 GF Match

1004 GF

1005 GF/Program Receipts

1037 GF/Mental Health

Other Interagency Receipts

TOTAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Estimate of any current year (FY2009) cost:

POSITIONS
Full-time

Part-time

Temporary

ANALYSIS: {Attach a separate page if necessary)

Prepared by: SENATE SPECIAL COMMITTEE ON ENERGY Phone 465-2895

Division Date/Time 4/9/09 12:00 AM
Approved by:  /s/ Senator McGuire, Chair Date 4/9/2009

{Revised 9/10/2008 OMB) Page 1 of 1
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Alaska State Megislature

SENATOR
GENE THERRIAULT
Mailing Address:

1292 Sadler Way, Suite 308
Fairbanks, Alaska 899701
(907) 488-0857
Fax: (907) 488-4271

SJR 7

Sponsor Statement

While in session
State Capitol
Juneau, Alaska
99801-1182
(907) 465-4797
Fax: (907) 465-3884

Senare DistricT F

SJR 7 is intended to send an important message to the President and Congress. Alaska

has an economy that depends on natural resource development including extraction and

transportation. Any action that would deny access to the resources that are now under

state or national sovereign jurisdiction will directly impact the long-term stability and

economic well being of our state and nation.

SJR 7 purposely omits any position or opinion on global warming. The focus of this
legislative message is to reinforce the neccesity of access to natural resources in the
northern latitudes. Any move toward global control over what is now United States

sovereign territory is a threat not only to Alaska’s economy but our nation’s as well.

1160 Email: Senator_Gene_Therriault @legis.state.ak.us




Alaska State 1

gislature

£

While in session

SENATOR
GENE THERRIAULT
Mailing Address:

1292 Sadler Way, Suite 308
Fairbanks, Alaska 99701
(907) 488-0857
Fax: {907) 488-4271

State Capitol
Juneau, Alaska
99801-1182
(907) 465-4797
Fax: (907) 465-3884

SenaTe DisTricT

Memorandum of Request

To:  Senator Lesil McGuire / Chair Senate Energy Committee
From: Senator Gene Therriaultﬁ &

Date: February 23, 2009

Re: Requesting a hearing for Senate Joint Resolution 7

As momentum builds within the new federal administration 1o set aside greater amounts
of land and water in protected areas, the temptation to further restrict control over these
important elements is escalating,

SJR 7 sends a clear message that as stewards of our state’s sovereign resources we
oppose any attempt to place them in a political body that is outside both the state and

tederal jurisdiction.

[t is with these serious issues in mid that I respectfully request that SIR 7 be taken up in
your committee.

Thank you.

l 1 6 1 Email: Senator_Gene_Therriault@legis.state.ak.us
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SENATE COMMITTEE REPOR)

DATE: 2/11/09 FURTHER:

Resources
Finance

DATE TURNED

IN TO OFFICE:

Senate Special Committee on Eneray considered CS FOR HOUSE CONCURRENT RESCLUTION NO. 2(RES) am

HCR 2 IN-STATE GAS PIPELINE

Requesting the governor to provide energy security for all Alaskans first by pursuing development of a natural

gas bullet pipeline from the North Slope to the Cook inlet region; and requesting

the governor to identify and

negoatiate where appropriate with one or more persons capable of producing natural gas from the Gubik area,
and other areas on the North Slope if necessary, in sufficient quantities to support the energy needs of

Alaskans and a bullet pipeline project.

and recommends:

SENATE BILL:

[ ] bereplacedwith|[ ]SCSor|[ ]CS ( Y | [ ] Same Title

[ 1 New Title
[ 1 adopt previous [ ]SCSor[ ]CS { )

HOUSE BILL:
[ 1 attached amendment(s) [ ] Same Title

[ 1 Technical Title

L fl t Change

[ 1 adopt ‘ etter of Inten [ 1 New Title w/
[ ] further referral to : Committee SCR#___

NEW FISCAL NOTE(S) PREVIOUS FISCAL N
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[ ] APPROPRIATION - no fiscal note
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FISCAL NOTE

STATE OF ALASKA Fiscal Note Number: 1
2010 LEGISLATIVE SESSION Bill Version: SCS CSHCR 2(FIN)
(S) Publish Date: 3/30/10
Identifier {file name}: Dept. Affected: All
Title HCR 2 IN-STATE GAS PIPELINE RDU
Component

Sponsor Rep. Ramras

Requester Senate Finance Commitiee Component Number
Expenditures/Revenues {Thousands of Dollars})

Note: Amounts do not include inflation unless otherwise noted below.

Appropriation
Required Information

OPERATING EXPENDITURES FY 2011 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 | FY 2016
Personal Services

Travel

Contractual

Supplies

Equipment

Land & Struclures

Grants & Claims

Miscellaneous

TOTAL OPERATING 0.0 0.0 0.0 0.0 0.0 0.0 0.0

|CAPITAL EXPENDITURES | | | | |
|CHANGE IN REVENUES ( ) | | | ] |

FUND SOURCE {Thousands of Dollars)

1002 Federal Receipts

1003 GF Match

1004 GF

1005 GF/Program Receipts

1037 GF/Mental Health

Other Interagency Receipts

TOTAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Estimate of any current year (FY2010) cost:

POSITIONS

Full-time

Part-time

Temporary

ANALYSIS:  (Attach a separate page if necessary}

Prepared by: Senale Finance Committee

Co-Chair Bert Stedman/Co-Chair Lyman Hoffman Date/Time
Date 3/29/2010

Approved by:

{Ravised 11/6/2009 OMB}

Phone 465-3873/465-4453
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Chair, Judiciary Alaska State Legislature

Chair, Economic Development, While in Session

TR ey House of Representatives  State Capitol Room 148
Military & Veteran Affairs (§07) 465- 3004

Joint Armed Services
1292 Sadler Way, Suite 324
Fairbanks, Alaska 99701
Phone: (907) 452-1088
Fax: (907) 452-1146

Fax; (907) 465-2070
Toll Free: (877) 465-3004

Representative Jay Ramras
District 10

Sponsor Statement for House Concurrent Resolution No. 2

Short Title: IN-STATE GAS PIPELINE Contact: Margaret Dowling, 465-6841

Purpose and Intent HCR 2:

The intent of House Concurrent Resotution No. 2 is to provide energy security for Alaskans.
This resolution urges the Governor to take action that will facilitate development of a small
natural gas pipeline, commonly referred to as the “bullet line.” With completion of a large
diameter gas line not expected until 2016 at the earliest, the bullet line, a smaller project that will
be easier and quicker to complete, can bridge the gap in natural gas delivery and provide much
needed natural gas to communities along its route between the North Slope and Cook Inlet.
Because the gas will be extracted and delivered within the state, and for export, the cost of this
resource to the ratepayers could be considerably less than the cost of other sources of fuel
consumed by Alaska’s residents today. Thus, the bullet line will provided certainty of supply
and predictability of price for Alaskans along the bullet line route.

The Governor and key agencies in the executive branch are in a unique position to facilitate
development of the bullet line. The executive branch has the authority and resources to locate
companies or entities in Gubik or elsewhere in the North Slope that have significant quantities of
natural gas and to negotiate contracts with those entities to guarantee commercially reasonable
terms that will enhance economic viability of a bullet line. The time to act for energy certainty
for all Alaskans is now.

Summary HCR 2:
¢ Requests that the Governor provide energy security for all Alaskans by taking action
necessary to support the development of a natural gas pipeline that will deliver natural
gas from the North Slope to Cook Inlet.

February 11, 2009 26-LS02645 A

Representative_Jay Ramras@legis.state.ak.us
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¢ Requests that the Governor identify entities in Gubik or elsewhere on the North Slope
that have sufficient quantitiés of natural gas to support a'gas line. ’
Requests that the Governor negotiate a commitment with the identified entity for gas
production on commercially reasonable terms that would support the economic viability

of the gas line.

Benefits HCR 2:
o Secures an adequate supply of affordable natural gas for residential and industrial

consumers from the North Slope to Cook Inlet.
o Increases jobs, and local and state revenue.

February 11, 2009 26-LS02864\S A

Representative_Jay_Ramras@legis.state.ak.us




HCR 2 Testimony 2/3/09

Frank Abegg
Fairbanks resident, private citizen

I support building a Bullet Line to deliver in-state natural gas to the Railbelt.

[ have been a volunteer working on the Interior Issues Council of the Fairbanks
Economic Development Corporation (FEDC). This group was formed a few years ago
to find ways to improve our health and lower the area’s energy costs. During the past
few months, and our community group investigated Alaska’s gas fields, in-state
pipeline/supply options, the gas market and potential future industry opportunities. The
group identified three possible options for delivering InState gas to Alaskans: Fairbanks
Natural Gas LNG from the North Slope, the ANGDA Spur Line from Delta Junction to
Anchorage, and the ENSTAR Bullet Line from the North Slope to Anchorage. All three
proposals have challenges to provide economical gas supply. However, I believe the
Bullet Line is the best option for supplying future reliable and economical gas to
Fairbanks and Anchorage. If the bullet line can secure sufficient market and operate at
its projected 0.5 Bef/day, then natural gas could be supplied from the North Slope in the
$10 to $12/mcf range. FNG currently supplies gas to Fairbanks customers at $22.91/mcf.

One of the options we explored was the “Do Nothing” scenario. At present the Fairbanks
area uses 50 million gallons of fuel oil for residential/commercial heating each year. At
$2.50/gallon oil the Fairbanks spends $125 million annually. Switching to gas could save
up to $60 million annually by switching to gas priced at $10-12/mcf. The local
refineries, Flint Hills and PetroStar, and the electric utility, GVEA, also burn oil. If they
switched to gas they could potentially save around $150 million annually, which could be
over $200 million annual savings.

Currently the Anchorage area’s residential/commercial customers and electric utilities
use about 80 Bef/yr of gas. With the Cook Inlet gas field depleting, they might need to
import LNG in the future without instate gas from the bullet line. If the imported LNG
cost an additional $3/mcf, then the Anchorage customers would need to spend an
additional $240 million/year for gas.

Bottom line is that the Railbelt could see increased energy costs in the range of $500
million/year compared to building a bullet line. If the Bullet Line costs $4 billion at an
investment rate of 12%, then its annual cost would be about $500 million. About the
same cost. However, the Bullet Line would provide Alaskans’ access to in-state
resources, create jobs in its construction, opportunities for local industry and help
Fairbanks solve the growing PM2.5 air quality non-attainment problem.

[ recommend that the State provide assistance to private industry in the permitting and

right-of-way and possibly roads needed for the bullet line construction. The goal should
be to have gas delivered to Anchorage and Fairbanks within the next 5 years.
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The FEDC Instate Gas Pipeline Supply Options Study will be officially released this
week. The Study supports construction of the Bullet Line and recommends the State
provide assistance. The Study supports building a limited size LNG facility on the North
Slope to deliver gas to Fairbanks by 2011 and a Bullet Line that can deliver gas by 2016.
The bullet line would provide access to market for the potential Nenana gas field, Yukon
Flats, Gubik and Cook Inlet. Having multiple gas supplies should encourage competitive
pricing of our future gas supply.
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SENATE COMMITTEE REPORY
DATE: 2/11/09 ' FURTHER: Resources
Finance
DATE TURNED

INTO OFFICE: (DZ2-/ 27({ O

Senate Special Committee on Energy considered HOUSE CONCURRENT RESOLUTION NO. 3 am

HCR 3 IN-STATE GAS PIPELINE
Requesting the governor to provide energy security for all Alaskans by taking and encouraging all action that
would support a natural gas bullet pipeline from the North Slope to the Cook Inlet region, including initiating
any necessary negotiations to reopen the Agrium plant in Kenai.

and recommends:

SENATE BILL:
[ ] bereplacedwith[ ]SCSor[ ]JCS ( Y | [ ] Same Title
[ ] New Title
[ ] adopt previous [ ]SCSor[ ]JCS ( )
HOUSE BILL:
[ 1 attached amendment(s} [ ] Same Title
[ 1 Technical Title
d Letter of | Change
[ 1 adopt etter of Intent [ 1 New Title w/
[ ] further referral to Committee SCR#__
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Chair, Judiciary ‘Alaska State Legislature

-Chair, Economic-Development, - While in Session

Tt House of Representatives  Stwe ool koo 1o,
Military & Veteran Affairs (9'07) 465- 3004

Joint Armed Services
1292 Sadler Way, Suile 324
Fairbanks, Alaska 99701
Phone: (907) 452-1088
Fax: (907) 452-1146

Fax: (907} 465-2070
Toll Free: (877) 465-3004

Representative Jay Ramras
District 10

Sponsor Statement for House Concurrent Resolution No. 3
Short Title: IN-STATE GAS PIPELINE Contact: Margaret Dowling, 465-6841

Intent and Purpose HCR 3

The intent of House Concurrent Reselution No. 3 is to provide energy security for Alaskans by
encouraging the Governor to take the lead in expediting reopening of Agnium U.S,, Inc.; a
facility that processes natural gas into urea fertilizer and other consumables. Reopening Agrium
ensures a steady demand for natural gas that will enhance the economic viability of a gas bullet
line, which will in turn benefit all Alaskans by providing certainty of supply and predictability of
price for gas consumers.

The intent of HCR 3 is also to support the Alaska farming industry. Farms cover more than
25,000 acres in five boroughs with more than 300 farmers residing in the Matanuska-Susitna
Borough and more than 130 farmers in the Fairbanks area. The value of those farms is
approximately $22,700,000. Agrium U.S., Inc. was the only urea fertilizer plant in the state.
After it closed in 2007, because it lacked sufficient supplies of natural gas with which to
manufacture fertilizer, famers in Alaska experienced a 400% increase in the cost of fertilizer and
the Alaskan job market lost over 150 jobs. Reopening Agrium will not only help increase the
economic viability of a naturat gas line, it will create jobs and reduce the cost of farming in
Alaska.

Summary HCR 3:
* Requests that the Governor provide energy security for all Alaskans by taking action
necessary to support the development of a natural gas pipeline that will deliver natural
gas from the North Slope to Cook Inlet.

February 11, 2009 Representative Jay Ramras@legis.state.ak.us 26-LSO265\R.A

1171




1172

¢ Requests that the Governor initiate negotiations to reopen the Agrium U.S., Inc. facility,
which closed in 2007 and which was a consumer of natural gas used in the production of

fertilizer.

Benefits HCR 3:

e Secures an adequate supply of affordable natural gas for residential and industrial
consumers from the North Slope to Cock Inlet.

¢ By reopening Agrium, demand for natural gas will be insured enhancing the economic
viability of a natural gas buliet line, which in turn benefits Alaskans by providing
certainty of supply and predictability of price for gas consumers along the bullet line
route.

» Supports Alaska’s farming industry by providing a local, cost competitive source of
fertilizer.

¢ Increases jobs for Alaskans and state and local revenue.

February 11, 2009 Representative Jay Ramras{@leqis.state.ak.us 26-LSO265\R.A
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SENATE COMMITTEE REPOR)

DATE: 2/11/09 FURTHER: Resources
Finance

) | DATE TURNED _ : i
| N 10 oFficE 024 7 [OA

Senate Special Committee on Energy considered HOUSE CONCURRENT RESOLUTION NO. 4 am

HCR 4 IN-STATE GAS PIPELINE

Requesting the governor to provide energy security for Alaskans by taking and encouraging all appropriate
action to support development of a naturai gas bullet pipeline from the North Slope to the Cook [Inlet region
including advocating an increase in the amount of natural gas that may be exported under authority granted
by the United States Department of Energy.

-and recommends;

SENATE BILL:
[ ] bereplacedwith|[ ]SCSor[ ]CS ( } | [ 1 Same Title
[ ] New Title
[ ] adoptprevious [ 1SCSor[ ]CS ( )
‘ HOUSE BILL:
[ ] attached amendment(s) [ ] Same Title
[ ] Technical Title
‘ L t Change
[ 1 adopt etter of inten [ 1 New Tille w/
[ 1 further referral to Committee SCR#____
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Chair, Economic Development,
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Chair, Judiciary

Trade & Tourism
Energy
Military & Veteran Affairs
Joint Armed Services
1292 Sadler Way, Suite 324
Fairbanks, Alaska 99701
Phone: (907) 452-1088

Fax: (907) 452-1146

AlaSka State -LegiSIature While in Session

1 State Capitol, Room 118
House of Representatlves Juneau, Alaska 99801-1182

(907) 465- 3004
Fax: (907) 465-2070
Toll Free: (877) 465-3004

Representative Jay Ramras
District 10

Sponsor Statement for House Concurrent Resolution No. 4
Short Title: IN-STATE GAS PIPELINE Contact: Margaret Dowling, 465-6841

Purpose and Intent HCR 4

The intent of House Concurrent Resolution No. 4 is to provide energy security for Alaskans by
requesting that the Governor take all steps necessary to encourage development of a natural gas
pipeline from the North Slope to the Cook Inlet Region, including advocating for an increase in
the amount of naturat gas that may be exported from the state under the authority granted by the
United States Department of Energy. Increasing the volume of gas that may be exported from
Alaska under U.S. Department of Energy licenses will increase demand and provide certainty
and economic viability for a natural gas bullet line from the North Slope to the Cook Inlet

Region.

Under current licenses with the U.S. Department of Energy, ConocoPhillips Alaska Natural Gas
Corporation and Marathon Oil Company may export from the Kenai liquefied natural gas export
facility up to 99,000,000,000,000 British thermal units (about 98,100,000,000 cubic feet) of
liquefied natural gas during the two-year period from April 1, 2009 to March 31, 2011. After
that time the Kenai liquefied natural gas export facility may be forced to close if the authority to
export liquefied natural gas is not extended and if no new gas is discovered in the Cook Inlet
region to meet both export and local demand. Local demand alone in the Cook Inlet region is
expected to grow from 200,000,000 cubic feet a day to approximately 700,000,000 cubic feet a
day during the period of 2010 to 2025. By supporting an increase in export licenses, the
Governor will take the lead in insuring that Cook Inlet natural gas demand is supplied and that a
natural gas bullet line from the North Slope to Cook Inlet is an economically viable project.

Summary HCR 4:
e Requests that the Governor provide energy security for all Alaskans by taking action
necessary to support the development of a natural gas pipeline that will deliver natural
gas from the North Slope to Cook Inlet.

February 11, 2009 Representative Jay Ramras@leqis.state ak us 26-L SO266\R.A
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» Requests that the Governor take appropriate action to advocate an increase in the volume
- of gas that may be exported under licenses'issued by the U.S. Department of Energy to
60,000,000,000 cubic feet a year with that increase to be supplied by North Slope natural

gas.

Benefits HCR 4:

e Secures an adequate supply of affordable natural gas for residential and industrial
consumers from the North Slope to Cook Inlet.

» Enhances production and export of liquefied natural gas, thereby increasing jobs, and
local and state revenue.

o Allows the Interior and other regions in the state to convert from fossil fuels to cheaper
and cleaner burning natural gas, thereby increasing compliance with the fine particle air
quality standard issued by the U.S. Environmental Protection Agency and enhancing
Alaskan’s health.

February 11, 2009 Representative Jay Ramras@leqis.state.ak.us 26-LSO266\R.A
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SENATE COMMITTEE REPOR

DATE: 2/11/09 FURTHER: Resources
Finance

TS 2/27 /0

Senate Special Committee on Energy considered HOUSE CONCURRENT RESOLUTION NO. 5 am

HCR 5 IN-STATE GAS PIPELINE

Requesting the governor to provide energy security for all Alaskans by working on significant elements and
components to support the timely construction of a natural gas bullet pipeline from the North Slope to the
Cook Inlet region and to take necessary and appropriate action to assist and facilitate the process for a
private entity to make a final investment decision to commit to the pipeline before November 1, 2010,

and recommends:

SENATE BILL:
[ 1 bereplaced with[ ]SCSor[ ]CS { Y | [ ] Same Title
{ 1 NewTitle
[ ] adoptprevious [ ]SCSor[ ]CS ( )
HOUSE BILL:
[ 1 attached amendment(s) [ ] Same Title
{ ] Technical Title
£l Change
[ 1 adopt Letter of Intent [ 1 New Title w/
[ 1 furtherreferral to Committee SCR#____

NEW FISCAL NOTE(S) PREVIOUS FISCAL NOTE(S)

[ ] APPROPRIATION - no fiscal note
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Chalr, dudiclary Alaska State Legislature While in Session

Chair, Economic Development,

Trade & Tourism " State Capitol, Room 118
C House of Representatives e o R 1152
Military & Veteran Affairs (907) 465- 3004

Joint Armed Services
1292 Sadier Way, Suite 324
Fairbanks, Alaska 99701
Phone. (907) 452-1088
Fax: (907) 452-1146

Fax: (907) 465-2070
Tolt Free: (877) 465-3004

Representative Jay Ramras
District 10

Sponsor Statement for House Concurrent Resolution No. 5§

Short Title: IN-STATE GAS PIPELINE Contact: Margaret Dowling, 465-6841

Purpose and Intent HCR §

The intent of House Concurrent Resolution No. 5 is to provide energy security for Alaskans by
requesting that the Governor take all steps necessary to encourage development of a natural gas
pipeline from the North Slope to the Cook Inlet region — and to do so with all due speed.

Alaskans’ demand for reasonably priced, clean burning fuel for their homes is on the rise. With
the cost of electricity and home heating fuel still at record breaking prices, and with completion
of a large diameter natural gas pipeline not expected until 2016, at the earliest, now is the time to
take action to build a smailer gas line. HCR 5 requests that the Governor work to support the
timely construction of a natural gas bullet pipeline from the North Slope to the Cook Inlet region,
including assisting and facilitating a private entity to commit to investing in the bullet pipeline
before November 1, 2010.

Summary HCR 5:

» Requests that the Governor provide energy security for all Alaskans by taking action
necessary to support the development of a natural gas pipeline that will deliver natural
gas from the North Slope to Cook Inlet.

¢ Requests that the Governor assist and facilitate the commitment of a private entity to
invest in the bullet pipeline before November 1, 2010.

Benefits HCR §:
e Secures an adequate supply of affordable natural gas for residential and industrial

consumers from the North Slope to Cook Inlet.
» Enhances production and exports of liquefied natural gas, thereby increasing jobs, and
local and state revenue.

February 11, 2009 Representative Jay Ramras@legis.state.ak us 28-LSO267R.A
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¢ Allows the Interior and other regions in the state to convert from fossil fuels to cheaper
and cleaner burning natural gas, thereby increasing compliance with the fine particle air
quality standard issued by the U.S. Environmental Protection Agency and enhancing
Alaskan’s health.

February 11, 2009 Representative Jay Ramras@legis state.ak.us 26-LS0267\R.A
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