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Abstract

This is a systematic analysis of components ovdedd fuel prices in Alaska. Data for
the analysis include limited publicly available ska fuel prices (fall 2007 prices), as
well as information the authors gathered from esiteninterviews with fuel retailers and
transporters, communities, and agencies. We iget& individual components of
delivered fuel costs—including world price of crualg refining costs, transportation
costs, storage and distribution costs, taxes arah@ing costs—and investigate how
these factors influence the final retail pricetioime heating fuel and gasoline.
Transportation, storage, and distribution costeappo be the most variable factors
driving the large retail fuel price differentialsnang Alaska communities. Therefore, we
investigate how factors such as seasonal icingatingber of fuel transfers enroute to
specific communities, local storage and delivefyastructure, marine and river
characteristics, and distance from refineries et fubs influence fuel prices. We did an
in-depth analysis of how those factors influendeqs in ten case study communities
around the state—Allakaket/Alatna, Angoon, Betli#itina, False Pass, Fort Yukon,
Lime Village, Mountain Village, Unalakleet, and Yakt. Together, the quantitative data
and information on Alaska fuel logistics provideanprehensive analysis of Alaska’s
fuel prices.
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[. Introduction

Purpose

This study is a systematic analysis and compa$dine components of delivered fuel
prices in Alaska. The Alaska Energy Authority askeel Institute of Social and
Economic Research (ISER), at the University of R#anchorage, to do the study. The
more Alaskans know about what drives fuel priceganous communities, the more it
may be possible to identify opportunities for reidgoor mitigating the high fuel prices
many Alaskans face.

The framework underlying the analysis is that teivéredprice of fuel in Alaska
communities equals the sum of the following commbsie

World price of crude oll

Refining cost (Alaska, West Coast, other)
Transportation cost (truck, railroad, barge, air)
Storage and distribution costs

Taxes (federal, state and local)

Other (including subsidies and abnormal profits)

This framework holds true if the final componerttter,” is calculated as the residual
between total price and everything else. But taenBwork also serves as a research
hypothesis: that the “other” component is genersithall and/or readily identifiable as a
bona fide cost. In other worddelivered priceought to reflectdentifiable costs

Methods and report organization

We initially gathered information—mostly from exigg sources—for 100 communities
in Alaska. But we found that information was nerthadiable enough nor consistent
enough to use for statistical analysis. We theeefocused on comparative case studies
of ten communities, reflecting as much as possblthe forces driving fuel prices
around AlaskaFigure 1 shows locations of the study commurities

Angoon
Allakaket/Alatna
Bethel

Chitina

False Pass

Fort Yukon

Lime Village
Mountain Village
Unalakleet
Yakutat
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Figure 1. Map of ten case study communities

Source: Meghan Wilson, ISER, 2007

In the rest of this section we provide some baadkgdodiscussion of fuel pricing and
consumption in a national context. Section Il cewsorld oil markets. In Section Il we
describe the refining process and refinery soui@eslaska fuel; we also present a
statistical analysis of the relationship betwearderoil prices and refined fuel prices.
Section IV addresses product transportation artdlalision—how fuel is transported and
who stores, owns, and distributes the final progluection V covers taxes, including
federal excise taxes and state and local taxesideab and assistance programs are
discussed in Section VI. Section VII reports thelings from the ten case studies.
Section VIII concludes with a summary and discussibsome policy implications.

Background

“Petroleum” refers to crude oil or the refined puots obtained by processing crude oil.
Those include gasoline, diesel fuel, and heatihy Betroleum products are used in
virtually every aspect of modern human life—heatg homes and offices, generating
electricity, providing fuel so we can drive to tip@cery store. Petroleum products are
also used in plastics, foods, and medicines; theypart of things as diverse as tires,
deodorant and ink.

! For more information on the physical charactessstif petroleum products, see: U.S. Energy Infoionat
Administration, Energy Basics 101, Petroleum Baiies.
http://www.eia.doe.gov/basics/petroleum_basics.html
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Fuel oil (also often called diesel) is one of saveroducts distilled from crude oil and
used for heating fuel or engine fuel. Alaskansaiseimber of petroleum products,
including motor gasoline, diesel fuel #1, diesdlf2, aviation gasoline, and jet fuel.
Motor gasolines are used in automobiles, smalldy@atd snowmachines; there are
typically three grades of gasoline available (mostllarger communities in Alaska).
Diesel fuel #1 is a kerosene product used for hgdtiel. Diesel fuel #2 is a light gas-oil
used for home and commercial heating and as a riugbrAviation gasoline and jet fuel
are used to fuel aircraft, but a type of jet fisehiso often used for home heating.
According to Crowley Marine, one of Alaska’s largesel distributors, most of the diesel
fuel in more populated areas like Southcentral Rdeend Fairbanks is ultra low sulfur
diesel. Most villages in Western Alaska still use Isulfur diesel, because they are
exempt from the ultra low sulfur diesel requirementil 20112

Alaska has the nation’s highest per capita eneoggumption, at 1,186 million Btu—
almost four times the U.S. average of 342 millido-Blargely because so much jet fuel
is consumed at the Anchorage and Fairbanks inferatairports’ Alaska produces
more crude oil than any other state except Texashle prices of petroleum products in
Alaska are among the highest in the country. Adoortb state surveys, the average
annual energy expenditure per household in ruraskd is more than three times the
U.S. average, while per capita income is less ## of the U.S. average. The burden
of high energy prices falls particularly hard omme communities, many of which also
struggle with high unemployment, limited local eoamc bases, and local governments
that are struggling to provide basic local servitesesidents and businesées.

Fuel prices and components in the national context

Figure 2 illustrates the flow of energy (both dotieproduction and imports) through
the U.S. economy, including final consumption bgtse Petroleum accounts for about
40% of total energy consumption.

2 Phone Interview with Craig Tornga, Crowley Marir@ctober 24, 2007.

% Energy Information Administration, Annual Energg\Rew 2006. State-Level Energy Consumption,
Expenditures and Prices, 2004.

* State of Alaska, Division of Community AdvocacyReport to the Commissioner. December 2005.
Current Community Conditions: Fuel Prices acroszska.
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Figure 2. Energy flow through the U.S. in 2006 (Qu  adrillion Btu)

Source: Energy Information Administration, Annual Energy Review 2006

The Energy Information Administration has conduateskarch to determine the
components of retail fuel prices. It believestbst to produce and deliver fuel to
consumers includes crude oil, refining, distribotamd marketing, and taxgsFigure 3
shows these components for gasoline and dies@spas of September 2007.

Figure 3. Components of U.S. gasoline and diesel fu el prices, September
2007

Source: Energy Information Administration, Gasoline and Diesel Fuel Update.

® Energy Information Administration. Gasoline anié§el Components. Gasoline Components History.
2006.
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Crude oll prices are determined by worldwide supply and demandaaadnfluenced by
natural and political events that affect or potahtiaffect supplies. Consumption of and
demand for crude oil products have increased,ttitense pressure on world crude oil
supplies.

Refineriesin the U.S. have operated at over 90% capacitynduhe last 10 years. The
refining cost component is calculated by EIA asdliterence between the monthly
average of the spot price of gasoline or diesdldtithe refinery and the average price of
crude oil purchased by refiners.

Distribution and marketing costs include bulk storage, tanker truck trans@od retail
sales operations (such as gas stations). In adddiseasonal shifts in demand caused by
the winter heating season, retail fuel prices tendse with increasing distance between
retail locations and distribution terminals andmefies. Areas farthest from the Gulf
Coast, which is the source of nearly half the diasd produced in the U.S., tend to have
higher prices. Finally, the cost of doing busingspends on location—including sources
of supply, other competitors, and number of empésyérhis component is calculated as
the difference between the average retail priocgagbline or diesel fuel and the sum of
the other three components (taxes, crude oil aiming).

Federal excise taxesvere 18.4 cents per gallon on gasoline and 2h&qeer gallon on
diesel for motor fuel as of 2007, while state exd¢exes averaged about 21.8 cents per
gallon. Some states, counties, and cities levytaadil taxes. Fuel oil used for home
heating—which is also often called diesel and rtuaily identical to diesel used for
motor fuel—is exempt from federal and state taxgsssubject to local sales taxes.

The components of the cost of both gasoline ansetlieave increased rapidly over the
past few years. EIA statistics show that the grizieboth diesel and gasoline doubled
between 2002 and 2006. The broad pattern of conrmp@osts is similar for both fuels
and both time periods. But the component breakddamihese prices (Table 1 and
Table?2) reveal some interesting possible trends. Costsuafe oil and refining made up
larger percentages of the retail price in 2006tards a smaller percentage. Distribution
costs made up less of the retail price of gasdiirtenore of the price of diesel in 2006.

5 EIA, 2006.
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Table 1. Components of U.S. retail gasoline prices,

2002 and 2006

Month/Year | Retail Refining Distribution Taxes Crude Ol
Price (percentage) Maf:(ne?ing (percentage) (percentage)
er
grglolon) (percentage)
September | $1.40 10.8% 12.6 % 30.0% 46.7%
2002
September | $2.80 12.8% 8.6% 14.2% 64.3%
2006

Source: Energy Information Administration, Gasoline Components History.

Table 2. Components of U.S. retail diesel fuel pric

es, 2002 and 2006

Month/Year | Retalil Refining Distribution Taxes Crude Ol
Price (percentage) and_ (percentage) (percentage)
(per Marketing
gallon) (percentage)
September | $1.41 12.0% 7.5 % 34.2% 46.3%
2002
September | $2.78 13.8% 15.2% 19.1% 51.9%
2006
Source: Energy Information Administration, Diesel Components History.
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ll. Crude oil prices

World crude oil prices

Crude oil is a globatommodity and crude oil prices are determined lopagl
supply and demand. Apart from an allowance for ¢éakansportation costs and
quality differentials, it makes economic sensepeak of the world price of olil.

The price of crude oil is one of the most signifitkactors determining the price
of petroleum products. The prices of gasoline aedal—and especially the
changesn those prices—are largely determined by the dwaide demand for
and supply of crude oil.

World crude olil prices reflect the interactionglmdusands of buyers and sellers,
each with their own knowledge and expectations attmdemand for and supply
of crude oil and petroleum products. These intevastoccur in both the physical
and the futures markets, with the resulting prieglecting both current and
future expected supply and demand conditions.

Regional and local markets for refined productsadse influenced by the level of
competitiveness in these markets and the costswiodition to end-users.

Petroleum products represent a critical sourceieiffor the world’s economy, withilo
being the largest source of energy for the worlthemy. The value of crude oil is driven
by demand for petroleum products, particularlydse in transportation. Petroleum
products power most motor vehicles, aircraft, masassels, and trains worldwide. In
total, products derived from oil, such as motorogjas, jet fuel, diesel fuel, and heating
oil, supply nearly 40 percent of the energy consiiimehouseholds, businesses, and
manufacturers. Natural gas and coal, by comparisach supply less than 25 percent of
the world’s energy needs.

According to the American Petroleum Institute (ARDrrent high world oil prices result
from sustained, strong economic growth, notabljuidiog that in China. This economic
growth resulted in stronger-than-anticipated glatexhand for these fuels, which
reduced excess production capacity as well asubkty of the crude oil available in the
marketplace. These changes in global supply anddémwere compounded by
unexpected losses in both crude oil productionrafiding capacity in the United States
as a result of damage from hurricanes Katrina atadifR 2005. Oil prices have risen
sharply, particularly for better-quality crude oils summary, API attributes changes in
world oil prices and subsequent prices of refinemtlpcts to be driven largely by the
forces of supply and demanid.

The Energy Information Administration (EIA) alsdréiutes current oil prices and
volatility to overall shifts in supply and demartit to a number of specific international
events as well. In 2000, real oil prices fluctuabetiveen $20 and $30 per barrel (year
2006 dollars) and had been relatively stable sir8&6 (Figure 4). The recession in the

" Grant, Kenneth, 2006, et al., p. 2.
8 U.S. Energy Information Administration, Internata Energy Outlook 2005, Table A2.
° Grant, 2006.
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U.S. following the September 11, 2001 attacks redwtemand and caused oil prices to
drop below $20 a barrel. In the following two yedrewever, the U.S. economy began to
rebound, increasing energy demand and causingwardgrend in oil prices. The

current upward trend of oil prices largely begaiaie 2003.

After the U.S. invaded Iraq, world oil prices bedarescalate sharply. The war in Iraq
proved to be more complicated than originally pcesti, and energy market uncertainty
was further exasperated in August 2003 when Iragingents began attacking an oil
pipeline in northern Iraqg.

In 2004, the price of oil reached $50 a barrehddition to the deteriorating security
situation in Iraq and the regular attacks on pipedj workers in oil-rich Nigeria launched
a general strike to protest rising domestic fuelqs.

Figure 4. Major events and real world oil prices, 1 ~ 970-2006
(Prices adjusted by CPI for all Urban Consumers, 20  06)

$90 -
$80 A Ir_an-l_raq War Begins;
oil prices peak
$70
$60 - Saudis abandon "swing Prices spike on Iraq war, rapid
E roducer" role; oil prices demand increases, constrained
E llapse OPEC capacity, low
g’. $50 - Imported inventories, etc.
8 Refiner
§ Acquisition Prices risg on OPEC
= $40 Cost Iraq Iand{' Gulf war Z::ZEZS’ increased
é’ Kuwait / \
$30 1 /‘
Saudi \
i Iranian
$20 | Light PAVSA
Revolution;
Shah Deposed / xo\?::‘]r;zt; I;e
$10 s~ | —
1973 Arab Oil Asian economic crisis; Prices fall sharply
Embargo oil oversupply; prices on 9/11 attacks;
$ fall sharply economic weakness
Y R Y Y R Y R R Y R Y Y R Y R < << <2 <2
9. )0 9 )e 9 )7 9. )6‘ 9 )0 &&0 s%b 0&7 \906\ 900 &&0 099 &&7 Q%‘ 090 000 009 007 006‘
Source: EIA

By the end of 2005, oil prices hit $70 a barrel #meh stabilized between $60 and $70.
EIA blamed instability in Irag, mounting ethnic est in Nigeria, concerns about Iran's
nuclear program, and growing energy demand in Clointhe dramatic price increase.
Contributing to rising oil prices was also Hurrieakatrina, which devastated the eastern
coast of the Gulf of Mexico, damaging offshoreragk, disrupting supply, and affecting
U.S. refining capacity.

These events were followed in 2006 by a numbetlodreevents—growing unrest in
Iraq; Russia’s temporary reduction of gas suppbeSurope; the threat of sanctions
against Iran; an escalating ethnic insurgency geNa's oil-producing region; a low-

ISER/Fuel Price Components -8- June 2008



scale war between Israel and Lebanon; an atta8aodi Arabia's Abqgaiq oil facilities;
and a temporary shutdown of a section of the trdaska oil pipeline. EIA cites all these
events as contributing to 2006 oil prices of ov&d & barrel. During October 2007, oil
prices reached record highs—tied to growing felaas Turkey would invade northern
Iraq, the weak U.S. dollar, and impending increasieder demand for energy. Prices
have continued up throughout the first half of 20@8ng above $130 a barrel.

OPEC (the Organization of Petroleum Exporting Coas} blames the spike on
geopolitical developments and speculation and rasistthere is no supply shortage and
no reason to boost production—but as of fall 2Q@i&id out the possibility of meeting to
discuss additional supply boosfsTable 3 shows the volatility in world oil pricesda
markets during fall 2007. Monthly Alaska North Séopil prices from 1988 to 2007 are
shown in Table 4.

Despite these higher prices, the world economy gne2004 and 2005. A worldwide
recession in response to high oil prices would rdarapened price increases, but
sustained economic growth fueled continued dem€Wfith the current geopolitical
outlook, world oil prices are likely to continueise*

2 power and Interest News Report, 29 October 20R&cord Oil Prices and Washington's Desire for
Energy Independence".

" power and Interest News Report, 09 August 20B6oiomic Brief: Alaska Pipeline Shutdown and the
Rise of Oil Prices".
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Table 3. World crude oil prices by location and typ e
(US dollars per barrel)

Crude Type 9/28/2007 10/5/2007 10/12/2007 10/19/2007 10/26/2007 11/2/2007
Total World 75.91 75.57 75.66 80.12 81.27 86.02
United States 73.50 73.65 73.39 77.84 79.47 83.69
OPEC* Average 76.52 76.18 76.22 80.58 81.62 86.47
Abu Dhabi, Murban 39° 79.40 78.53 78.88 82.17 83.52 87.98
Algeria, Saharan Blend 44° 80.09 79.80 79.65 84.67 85.49 91.12
Angola, Cabinda 32° 76.40 75.69 74.75 79.48 80.44 85.72
Dubai, Fateh 32° 75.61 74.00 73.92 77.23 78.90 83.22
Gabon, Mandji 30° NA NA NA NA NA NA|
Indonesia, Minas 34° 79.08 80.95 80.83 84.74 86.98 92.34
Iran, Heavy 30° 75.37 74.68 74.41 78.43 79.40 84.89
Iran, Light 34° 76.91 76.23 76.03 80.13 81.10 86.59
Iraq, Kirkuk 36° 73.94 74.28 74.67 79.25 79.63 85.45
Kuwait, Kuwait 31° 73.97 72.88 72.85 76.19 77.72 82.40
Libya, Es Sider 37° 77.00 77.19 77.56 82.45 83.37 89.13
Neutral Zone, Khafji 28° 75.77 75.56 75.58 80.16 81.43 85.81
Nigeria, Bonny Light 37° 80.96 80.44 80.19 85.15 86.12 91.42
Nigeria, Forcados 31° 80.56 80.04 79.84 84.81 85.76 91.02
Qatar, Dukhan 40° 78.22 78.55 78.98 80.71 81.17 85.72
Saudi Arabia, Arabian Heavy 27° 73.12 72.46 72.48 77.06 78.33 82.41
Saudi Arabia, Arabian Light 34° 75.77 75.56 75.58 80.16 81.43 85.81
Saudi Arabia, Arabian Medium 31° 74.37 73.91 73.93 78.51 79.78 83.86
Venezeula, Bachaquero 17° NA NA NA NA NA NA]
Venezeula, Bachaquero 24° NA NA NA NA NA NA]
Venezuela, Tia Juana Light 31° 74.77 74.57 75.17 80.29 80.43 84.66
Non-OPEC* Average 75.18 74.85 74.99 79.59 80.85 85.48
Australia, Gippsland 42° 81.50 80.08 79.26 83.35 84.68 90.04
Cameroon, Kole 34° 76.16 76.58 76.55 81.78 81.59 87.30
Canada, Canadian Par 40° 80.89 80.61 77.71 81.99 85.48 88.30
Canada, Heavy Hardisty 22° 60.99 60.13 60.02 61.87 67.94 69.52
China, Daqging 33° 76.47 77.46 77.07 80.93 83.04 88.32
Colombia, Cano Limon 30° 77.51 76.64 77.10 82.38 83.53 87.78
Ecuador, Oriente 30° 67.56 67.18 67.53 72.79 74.02 77.98
Egypt, Suez Blend 33° 72.43 72.82 73.16 77.59 78.17 84.08
Gabon, Mandji 30° NA NA NA NA NA NA|
Malaysia, Tapis Blend 44° 84.40 84.04 83.49 87.26 88.81 94.33
Mexico, Isthmus 33° 74.66 74.46 75.06 80.18 80.32 84.55
Mexico, Maya 22° 66.60 66.41 66.98 71.72 72.04 76.43
Norway, Ekofisk Blend 42° 79.20 79.26 79.23 84.32 84.92 90.44
Oman, Oman Blend 34° 75.63 74.45 74.47 77.84 79.23 83.28
Russia, Urals 32° 75.43 74.96 75.88 81.00 81.47 86.72
United Kingdom, Brent Blend 38° 77.96 78.07 78.66 83.61 84.14 89.40
Source: Energy Information Administration, November 2007.

See http://tonto.eia.doe.gov/dnav/pet/pet_pri_wco_k_w.htm for detailed information on price sources and definitions.

Last Updated 11/07/2007 - = No Data Reported; -- = Not Applicable; NA = Not Available; W = Withheld to avoid disclosure

of individual company data. Degrees refer to specific weight and quality of crude.
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Alaska crude oil prices

There is no price for Alaska crude oil on the NearkfMercantile Exchange (NYMEX)
or other commodity exchanges. The spot price oskdaNorth Slope (ANS) crude oil is
calculated by subtracting a market differentiahirthe price of West Texas Intermediate
(WTI) quoted on the NYMEX. Four different assessirs@rvices estimate that market
differential and report a daily spot price for ANS.

As can be seen in Table 4, month-to-month crudpraies are volatilie—monthly ANS
West Coast prices ranged from $17.52 per bar®¥7810 per barrel between 2002 and
2007 alone. But the trend has been up dramatisaibye 2002. As recently as December
1998, ANS prices dipped as low as $9.39.The 60-mordving average for the period
from 1988 to 2007 was $42.62 per barrel.

Table 4. Alaska monthly crude oil prices, 1988to 2 007
($$ per barrel, nominal dollars)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1988 14.23] 14.03| 13.79] 15.29] 14.86] 14.14| 13.70, 13.63| 12.58| 11.34] 11.36| 13.23
1989 15.11| 15.99] 17.25 19.37) 17.64| 17.00] 16.78| 16.04| 16.62| 17.27| 17.49| 19.07
1990 20.00f 19.30] 17.91| 14.82] 14.38] 13.20] 15.55| 25.99| 32.16| 31.53] 28.79| 24.02
1991 20.57| 15.74| 17.02] 17.56| 16.67) 16.36| 17.25 17.18| 17.37| 18.47| 17.57| 14.83
1992 14.92| 15.30 15.50| 16.96] 18.03] 20.20| 19.40, 17.97| 18.46| 18.71] 17.46| 16.33
1993 15.62| 16.78] 17.35 18.17| 17.47| 16.02| 14.84| 15.42| 14.98 15.39] 13.07| 10.29
1994 11.66] 12.59| 12.91] 14.96| 16.47| 16.43| 16.52| 16.66| 16.11| 16.02] 16.71| 15.38
1995 16.16| 17.14] 17.31) 18.36] 18.43| 17.43] 16.23] 16.72| 16.65] 15.96] 15.88| 16.94
1996 17.23] 17.78| 20.40] 22.04] 19.65 18.98| 19.79| 19.90| 21.69| 22.60] 21.50| 23.66
1997 2357 21.03] 20.07] 18.54] 19.41] 17.30] 17.48] 17.98 18.09] 19.59] 18.33] 16.39
1998 14.79] 13.39| 12.25] 12.41| 12.31] 11.62| 12.92] 12.49] 14.13] 13.38| 11.47 9.39
1999 10.69] 10.43] 13.07] 15.64] 15.86| 15.82] 18.16] 20.08] 22.96] 21.83] 23.65 24.54
2000 25.74| 27.65] 28.01] 23.83 27.15] 29.62] 27.63| 29.40| 32.25] 31.56] 32.74| 23.72
2001 2437 26.02] 24.70, 25.55 26.70f 25.82] 24.60| 24.12| 23.21] 19.45] 17.23| 16.69
2002 17.52| 19.14| 22.76] 24.99] 25.87| 24.16| 25.82| 27.39] 28.76] 27.53] 24.69] 28.03
2003 31.91] 35.20] 32.59| 25.59, 26.19] 29.35] 29.17| 30.22| 27.09] 28.55| 29.11| 30.67
2004 33.10] 33.66] 35.50] 35.43] 39.07| 36.73] 39.44| 43.12| 42.71] 48.56] 42.15 36.66
2005 41.12| 43.59| 50.63] 49.75| 46.77) 53.67| 56.67| 62.40 63.47) 60.37] 56.11] 57.17|
2006 62.85| 59.26] 60.61] 67.74] 69.32] 69.50| 73.10] 71.74] 62.33] 54.27| 54.26] 58.13
2007 51.52| 57.00] 59.01] 63.92] 64.76] 69.11] 75.93] 73.83] 79.72
Source: Alaska Department of Revenue, Tax Division, November 2007,
http://www.tax.state.ak.us/programs/oil/prices/index.asp ‘
Spot prices are unaudited and do not reflect Production Tax Settlement Values

Effective December 2003, the ANS west coast published price is the Department of Revenue's
calculated ANS West Coast average spot price. | | | |

All of Alaska’s oil production is delivered to reries on the U.S. West Coast, including
Alaska and Hawaii. Consequently, Alaska’s royahg @roduction tax revenue depends
in large part on the average market price of AN&leroil at U.S. West Coast refining
centers.

2Alaska Department of Revenue, Tax Division, ReveBaerces Book, 2007, p. 10.
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lll. Refining

Crude oil has to be refined to extract useful podsiuThis section describes the refining
process and the types of petroleum products pratjyecevides a list of the refineries
that supply Alaska markets; examines the relatipnisetween crude oil prices and
refined product prices, including a comparisonafined product prices from different
refineries; and describes some of the sourcediatcepetroleum product prices.

Refining process

Crude oil is a mixture of hydrocarbons that existsquid form in underground
reservoirs. It may also include small amounts @kegais hydrocarbons that are liquefied
upon extraction, and some non-hydrocarbons sushlag and various metals.

Refining is the process of converting crude oibimarious marketable petroleum
products by separating component hydrocarbonanltatso involve chemical reactions
and the blending of components and additives. Eparstion of hydrocarbons is most
commonly achieved by fractional distillation. Fiad@l distillation is the process of
heating a mixture to separate it into its compomamts (fractions), each of which has a
different boiling point. The mixture is boiled, fisforming its components into vapor.
Beyond the chamber in which the mixture is boiked distillation column with outlets at
different heights, corresponding to where eachtivaccondenses after it rises and cools.
The heavier fractions (those with higher boilingns) condense lower in the column,
while the lighter fractions (those with lower batj points) condense higher in the
column. After condensation, the fractions exit¢b&umn in liquid form, each through a
different outlet.

Types of refined petroleum products

After isolation, the various hydrocarbons may b&edito produce a number of
petroleum products, including motor gasoline, avragasoline, jet fuels, #1 distillate, #2
distillate, and asphalt, among many other poteptiatiucts. Motor and aviation gasoline
are difficult to produce and require complex refmequipment. Common petroleum
products include:

Motor gasolineis the type of fuel used in most vehicles wittemial combustion
engines. The production of the various grades sblyze is complex, compared
with other types of fuel, and requires expensive sophisticated equipment. One
42-gallon barrel of crude oil produces about 20agal of gasoliné?

Aviation gasolineis used in aircraft with reciprocating enginesslsubject to
especially stringent specificatiofs.

Jet fuel is a kerosene-based fuel used in aircraft withitg engines. The two
main types are Jet A and Jet B, which have theespanding military
designations JP-5 and JP-4. Jet-A is often sofdaska as fuel oil/heating oil at

13 U.S. Energy Information Administration
14 Keiser, Gretchen and Teal, David, House Reseagendy, Alaska State Legislature. Fuel Consumption
and Pricing in Alaska: A Regional Analysis. Janua®g4.
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the price of #2 fuel oil. One reason why it is stimes sold for heating fuel is
that it has a low pour point—meaning that it waget until it reaches a very low
temperaturé>

#1 distillate can be used as fuel oil/heating oil or as a diesglfor high-speed
diesel engines that operate at frequently chansjiegds, such as city busést
is available at various sulfur levels: high sulfiory sulfur, and ultra low sulfur.

#2 distillate can be used as fuel oil/heating oil or as a diesglfor high-speed
diesel engines operating at relatively constanédp@nd loads—Ilike
locomotives. It must meet different specificatiodepending on how it's used.
It's available in various sulfur levels: high sulflow sulfur, and ultra low sulfur.

Figure 5 shows, in broad categories, how much cifi égpe of product is extracted from
a barrel of crude oil. You may note that while arélacontains 42 gallons of crude oil,
the total output volume of refined product accogdio this figure is 44.6 gallons. This
chart is based on data from the Energy Informafidministration. Another source, the
California Energy Commission, gives 48.43 gallosshe total output volume, on
average, from a barrel of crude. This increasalie@processing gainand is due to the
addition of various additives, such as alkylatelsoAvorth noting is that the latter source
gives 51.4% as the percentage of output that isligas rather than the 43.9% indicated
by the EIA numbers. This is due partly to the addiobf ethanol to gasoline at a level of
5.7% by volume, as required in California, whicings the total output volume up to
49.59 gallons for California refineries.

!> Communications with Craig Torgen at Crowley Mamiéi Corporation, October 2007. Also, Alaska
Department of Environmental Conservation, DivisadrAir Quality.
http://www.dec.state.ak.us/AlR/anpms/as/ulsd/ulkgrd.htm

Y EIA, 2007.
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Figure 5. Quantity of refined products yielded from one barrel of crude oil

Liquefied
Petroleum Other
Gas (LPG) Products
1.7 gallons 7.6 gallons
(3.8%) (17.0%)
Heavy Fuel Gasoline
Gil 19.6 gallons
1.7 gallons (43.9%)
(3.8%)
Jet Fuel
4 gallons
(9.0%)
Diesel Fuel &
Heating QOll
10 gallons
(22.4%)

Source: U.S. Energy Information Administration

Diesel fuel sulfur content regulations

Diesel fuels are subject to new regulations regardulfur content. The U.S.
Environmental Protection Agency (EPA) finalized thighway Diesel Rule in January
2001, and the Non-road Diesel Rule in June 2004daiing the use of cleaner-burning
ultra-low-sulfur diesel (ULSD)—diesel with no highthan 15 ppm sulfur content), for
road and non-road uses, respectively. This clebnering fuel, along with new
equipment on tailpipes and exhaust stacks thatrequwill “dramatically reduce
particulate matter and nitrogen oxides in diesébewst.”’ The Highway Diesel Rule

took effect in 2006, and the Non-road Diesel Ral@@07. However, because of the
unique characteristics of rural Alaska, includitgygeography, economy, air quality, and
distribution challenges, the effective dates wettergded for rural areas of the state. They
will be allowed to use diesel with uncontrolledfsulcontent for all uses until 2010
beginning the transition to ultra-low-sulfur diesel January , and finishing by December
1, 2010. Urban areas of Alaska (those served bif¢deral Aid Highway System) were
required to adhere to the same implementation stéer the other stat&s.

The ULSD regulations do not apply directly to fuskd for home heating or jet fuél.
However, there will be indirect effects on heatingl prices, because most fuel used for
heating will probably be ULSD. That's because fany communities, it would be
impractical to separately store both a less expertgpe of fuel to use for heating (higher

7 Alaska Department of Environmental ConservatioEQD, Division of Air Quality.
http://www.dec.state.ak.us/AlR/anpms/as/ulsd/ulkgrd.htm

18 EPA. http://www.epa.gov/otag/regs/fuels/diesel/420f06040

¥ DEC. http://www.dec.state.ak.us/AIR/anpms/as/uisdi-bkgrd.htm
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sulfur Jet A, #1 fuel oil, #2 fuel oil) as well B&.SD for other purposes—so they will
have to use only ULSD. According to the Alaska Dapant of Environmental
Conservation (DEC), “The fuel storage and distidnuinfrastructure in rural Alaska is
designed to handle a single grade of diesel fllelsome communities, especially hub
communities, there will be enough demand for J&rAurboprop and turbojet aircraft
that it may be purchased in large enough quantibiesse for home heating as well.

The transition to ULSD will mean higher diesel dr&hting fuel prices for Alaska
communities. It will also increase the cost of dlegenerated electricity, both because of
the more expensive fuel and the more expensiveoamnt that will also be required by
the regulations.

Sources of refined petroleum products sold in Alask a

Petroleum products consumed in Alaska come fromegés in Alaska and, to a smaller
extent, out-of-state refineries. Table 5 lists Kks six refineries, along with their
capacity, measured in barrels of crude oil inputdasy.

Table 5. Alaska petroleum refineries

Total input
capacity as of
Jan. 1, 2007
(barrels/day)
Flint Hills Resources Alaska LLC (North Pole) 210,000
Tesoro Petroleum Corp. (Nikiski/Kenai) 72,000
Petro Star Inc. (Valdez) 48,000
Petro Star Inc. (North Pole) 17,500
ConocoPhillips Alaska Inc. (Kuparuk) 15,000
BP Exploration Alaska Inc. (Prudhoe Bay) 12,500
Total 375,000

Source: U.S. Energy Information Administration

Alaska crude oil production in 2006 was 741,00Gdarper day® about twice the total
input capacity of Alaska refineries. Also, Alasladimeries aren’t currently producing at
full capacity. Estimated total production from tRiént Hills, Tesoro, and Petro Star
refineries in early 2008 was roughly 127,000 barpalr day.

The Flint Hills refinery in North Pole was origimyabuilt by Mapco in 1977 to coincide
with the completion of the trans-Alaska oil pipeliand taps directly into the pipelifre.
The refinery is the largest in Alaska with a cutrespacity of 210,000 barrels per day—
more than half Alaska’s total refinery capacity andre than three times the capacity of
Tesoro’s refinery in Nikiski. Flint Hills acquireithie refinery in 2004. It produces
gasoline, jet fuel, heating oil, diesel, gasoild @asphalt. About 60 percent of its output is
sold in the aviation market. It has terminals incAarage, to which fuel is transported by
rail, and Fairbanks, to which fuel is transportgdroick %

2 E|A. http://tonto.eia.doe.gov/dnav/pet/hist/mcikpA.htm
L Keiser & Teal, 1984.
22 EJA and Flint Hills Resources website, http://wwhv.com/alaska/
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A second refinery in North Pole along the oil pipelwas built by Petro Star in 1983.
This refinery has a capacity of 17,500 barrelsdagrand produces commercial and
military jet fuel, kerosene, diesel, and heatirigPetro Star is owned by Arctic Slope
Regional Corporation. It distributes its product€bmmunities, military bases, and
commercial customers in the Interior and the N&itpe®?

Petro Star built another, larger refinery in Valdleat began operation in 1993. That
refinery has a capacity of 48,000 barrels per day@oduces commercial jet fuel,
military JP-8 and JP-5 jet fuel, marine diesel timggoil, and turbine fuel. Its primary
market is in fuel for military and commercial awaat.

The Tesoro refinery in Nikiski was built in 1969dawas the second refinery built in
Alaska, after Chevron’s Nikiski refinery was biiiit19632* Chevron closed its refinery
in 1991 due to “eroding profit margins and incregdiability risks.””® These refineries
were built to process crude oil discovered in Cbhét in 1957. The Tesoro refinery
currently has a capacity of 72,000 barrels per deking it the second largest refinery in
Alaska?® With the completion of a diesel de-sulfurizer unitMay 2007, Tesoro became
the first producer of ultra-low-sulfur diesel inaska. The unit has a capacity of 10,000
barrels per da§’

The ConocoPhillips refinery in Kuparuk and the BRrrery in Prudhoe Bay are topping
plants that supply fuel to meet the North Slopeoaiducers’ own needs and do not sell
to the general public. ConocoPhillips recently adied a $300 million upgrade to its
refinery that would enable the production of ulwa~sulfur diesel, citing a lack of tax
breaks under the new Alaska oil tax rules.

Most of the fuel distributed to rural Alaska commtigs is produced by Alaska refineries,
the exception being communities in Southeast Alaskéch receive a significant share

of their fuel from refineries in Washington. Fuétdbuted to Alaska customers in
general also occasionally comes from refinerie&riacortes, Washington, and even
places as distant as Korea and Russia. Howevecpgief transporting the fuel over
such long distances is usually greater than anpgs¥rom purchasing it from out-of-
state refineries. For example, since 1983, adjgdtninflation, the average Alaska
wholesale price for #2 distillate was only 4.4%Hagthan the average Washington price.
Since 2000, the Alaska average was only 0.5% highEable 6 ranks average wholesale
prices for #2 distillate by region from 2000 to 200

Z EIA and Petro Star, Inc. website, http://www.pstas.com/

* Keiser & Teal, 1984.

% Richardson, Jeffrey. Alaska Business MontiRgfining rivalry.June 1, 1991.
http://www.allbusiness.com/north-america/unitedestealaska/165637-1.html

S EIA, 2007.

2" Tesoro Corporation website. http://www.tsocorp.com

% | oy, Wesley. Anchorage Daily NewSonoco cancels refinery upgrade on North Sldgevember 27,
2007.

# EIA, 2007.
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Table 6. Average wholesale #2 price from refiners by region,
2000-2007 (in 2007 dollars
Region #2 price % U.S.

East Coast (PADD 1) 1.316 98.0%

Gulf Coast (PADD 3) 1.298 96.7%
Source: U.S. Energy Information Administration

There are two refineries in Anacortes: Shell Oddrrcts U.S., with a capacity of 145,000
barrels per day of crude oil input, and Tesoro V\sst, with a capacity of 120,000
barrels per day, for a total of 265,000 barrelsdasr (bpd)*® South Korea, while it
produces no crude oil, has a total refinery cagaxi?,577,000 barrels per day, ranking
it fifth in the world. North Korea has a capacity7d,000 bpd. Russia has a total refinery
capacity of 5,339,000 bpd, ranking it second invtloeld. The U.S. ranks first, with a
total capacity of 17,397,000 bpt.

Rocky Mountain (PADD 4) $ 1.454 | 108.3%
West Coast (PADD 5) $ 1.425 | 106.1%
Alaska $ 1418 | 105.6%
Washington $ 1.412 | 105.1%
Midwest (PADD 2) $ 1.361 | 101.4%
u.s. $ 1.343 | 100.0%

$

$

Relationship between crude oil prices and refined p roduct prices

In addition to the Energy Information Administrati¢EIA), the Oil Price Information
Service (OPIS) provides petroleum product pricenmiation for various locations
around the world. OPIS prices are often used anahmark price for fuel suppliers
when making price quotes. When a fuel supplier ggiatprice to a community, this price
is typically based on an OPIS price for the dathefquote, plus an additional amount to
cover the service of handling and transportingftied, although often only a single
quoted amount (the sum) is provid&d.

The price data from EIA used in the analysis betowes from Form EIA-782A,
Refiners'/Gas Plant Operators' Monthly PetroleunodRict Sales ReporThese data
differ from the OPIS price data in several wayse plarpose of the EIA-782 survey,
according to EIA, is to collect data “to fulfill ggslative mandates from Congress and to
provide comprehensive information for evaluatingkeabehavior.” OPIS is privately
owned and is a paid subscription service, withdnisal data available for a fee, while
EIA current and historical data is freely availatmehe public.

While EIA has broader coverage (the informationdiected from a census of refiners,
while OPIS data is collected from a sample), ORAS inuch more detail and is a “real-
time” service that serves a different purpose. QRi&ates prices daily, while EIA

updates its data on a monthly basis. OPIS proddés by city, while EIA provides data
by region (Petroleum Administration for Defensetiits, or PADD) and in some cases

9 EIA, 2007.
3LEIA. Country Energy Profiles. http://tonto.eia.dgp@v/country/index.cfm
32 personal communications with Crowley and Matt Ssieat Ruby Marine, October 2007
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by state. OPIS also takes into account many vasatblat define specific types of fuel, to
break fuel out into more subcategories.

There are a number of other differences betweels@Rdl the EIA-782 methodologies
and purposes, but the prices they report track etiw closely’ EIA price data are
used in this analysis because of the free avaihabil historical prices, accessible and
comprehensive documentation, and less complex @atagjon of fuel types.

Figure 6 and Figure 7 show the relationship ofefiacquisition cost of crude iland
refinery wholesale prices. Numbers are adjustedhftation to 2007 dollars. The rapid
increase in prices in the past few years is cleadiyle, as is the close relationship of
crude olil prices to the prices of refined petrolepmoducts. The difference between the
cost of crude oil and the wholesale price of thedprct is mostly constant, rather than a

percentage.
Figure 6. U.S. crude oil acquisition cost and whole  sale fuel prices
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Source: U.S. Energy Information Administration

% Bournazian, Jacob. EIA. ComparisohSelected EIA-782 Data with other Data Sourdesie 23, 2004.
http://www.eia.doe.gov/pub/oil_gas/petroleum/featwarticles/2004/comparison782/comparison782.htm
% The EIA’s definition of “refiner acquisition cosf crude oil” is “The cost of crude oil, including
transportation and other fees paid by the refifibe refiner acquisition cost does not include thet of
crude oil purchased for the Strategic PetroleuneRes(SPR).” The EIA provides costs for domestid an
imported oil, as well as a composite cost. The amsitp cost is shown here.
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Figure 7. U.S. crude oil acquisition cost vs. whole

sale fuel prices
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From these figures, it appears that the primarycsoaf variance in the prices at which
refineries sell their products is the cost of tleeurde oil feedstock. Linear regression
results over the monthly data points for gasolitiedistillate and #2 fuel oil, shown in
Table 7, seem to confirm this tight relationshipeTegression uses refiner acquisition

cost, in cents per gallon, as the independentimaria

Table 7. Results of regression of wholesale fuel pr
acquisition cost (U.S. refiners)

Fuel type Slope p-value Intercept p-value R-squared

Gasoline  1.190 0.000 20.229 0.000 0.938
No. 1 1.317 0.000 12.855 0.000 0.943
No. 2 1.224 0.000 4.984 0.000 0.965

ices on crude oil

Figure 8 and Figure 9 show a similar relationstepueen Alaska North Slope (ANS)
crude oil prices and wholesale prices from AlasKaeries. Here, the ANS spot price
was used instead of the refiner acquisition costude oil, which was unavailable from

EIA for Alaska refineries before 2004.
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Figure 8. Alaska North Slope crude oil spot price a

nd Alaska wholesale fuel

prices
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Figure 9. Alaska North Slope crude oil spot price v
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Table 8 shows the regression results (ANS spoé e gallon is the independent
variable). Again, the results show a strong coti@babetween crude oil prices and

refined product prices.

Table 8. Results of regression of wholesale fuel pr
Slope spot price (Alaska refiners)

Fuel type Slope p-value Intercept p-value R-squared
Gasoline 1.107 0.000 47.143 0.000 0.929
No. 1 1.193 0.000 30.401 0.000 0.849
No. 2 1.269 0.000 14.841 0.000 0.940
ISER/Fuel Price Components -21-
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V. Fuel Product Transportation

Fuel products in Alaska are transported in variwags, both from refineries to fuel
terminals and from terminals to communities. Fgalsually stored in communities
before distribution to residents and businesseis. ditapter describes fuel transportation
(truck, barge, airplane), as well as storage astliblution methods, including how
characteristics of each method influence fuel grice

Refineries in Nikiski, Valdez, and North Pole madetroleum products that supply most
of the Alaska market. (As discussed earlier, sornduyxts for Alaska also come from
out-of-state refineries). Communities that are raeckssible or connected via pipelines
or railroad to these in-state refineries have logamts of transportation than more remote
locations. Anchorage is connected by pipeline @adi ito the refineries in Nikiski;
Fairbanks is only a short truck trip from the NorRle refineries. In contrast, other
Alaska communities are in remote locations, marthout highway access and some
even lacking navigable waterways. Transporting faeduch communities is more
complex and risky, and thus, more expensive. Thiehlyidiffering circumstances of
Alaska communities create widely varying fuel psice

Refinery to terminals

The Tesoro refinery in Nikiski is able to ship refd product directly from its fuel
terminal in Nikiski. It also transports refined dract in a 72-mile long pipeline to Ted
Stevens Anchorage International Airport and tdutd terminal at the Port of Anchorage.
From the Anchorage fuel terminal, heating fuel bartrucked to homes or regional fuel
hubs. Gasoline is also trucked from the fuel teahia gas stations.

Fuel from the Flint Hills refinery in North Pole &ther trucked to the fuel terminal in
Nenana, to be barged to communities on the YukeerRirucked to Fairbanks and other
neighboring communities; or carried on the Alaslei@ad to the fuel terminal at the
Port of Anchorage. Most of the refined fuel thatnas by rail to Anchorage from North
Pole is jet fuel used at Ted Stevens Internatigrglort.

The Valdez Petro Star refinery ships its fuel disecut of the Port of Valdez. Most of
the refined fuel produced at the Petro Star refimeiNorth Pole is directly transported to
Eielson Air Force base or nearby communities.

Table 9 summarizes the imports and outputs of edfpetroleum products for the
region’s fuel terminals and fuel hubs. Fuel refimedesoro’s Nikiski plant is shipped
directly from the Nikiski Port, as well as pipedAachorage where it is shipped from the
Port of Anchorage.
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Table 9. Shipments received and shipped from major

fuel hubs and

refineries (in gallons %)

Community Received ° Shipped °

Anchorage Gasoline4 165,901,639 134,426,230

Distillate 2,816,901 45,633,803

Valdez G.asloline4 327,869 82,950,820

Distillate - 14,366,197

Ketchikan G.asloline4 18,032,787 12,459,016

Distillate 8,450,704 15,492,958

Nikiski2 G.as_oline4 - 213,442,623

Distillate - 289,295,775

Dutch Harbor G.asloline4 21,967,213 5,245,902

Distillate 44,788,732 9,014,085

Juneau G.asloline4 18,360,656 655,738

Distillate 11,549,296 845,070

(1) Corps of Engineer data is reported in short tons. Gallon conversions assume gasoline weight of 6.1
pounds per gallon and distillate weight of 7.1 pounds per gallon.

(2) Assumes all fuel is shipped out of Nikiski and none is imported.

(3) ISER calculations to summarize in and outbound shipments.

(4) Distillates are primarily diesel #1 and #2.

Sources: U.S. Army Corps of Engineers, Waterborne Commerce Statistics, Pacific Coast, Alaska and
Hawaii; ISER calculations. Bethel is also a major western Alaska fuel depot, but it is not shown here
because shipments in and out are not segregated in Corps of Engineer data.

Refinery and terminals to communities

Truck

Of the most common methods of transporting fuéllaska, trucking is the least
expensive and complex. All Alaska communities anribed system have fuel delivered
by truck. Gasoline is generally delivered dire¢tygas stations. Heating fuel is delivered
from the refinery to regional fuel hubs for distrilon or by distributors directly to homes
from refineries.

The transportation cost per gallon of fuel truckeedetermined by the distance and the
guantity of fuel delivered. Delivery prices varytiwihe quantity of fuel shipped because
most of the delivery costs are fixed, regardlesshefamount of fuel carried. So larger
communities can order more fuel at a time, redudelg/ery charges per gallon.

Having road access also lowers fuel costs, beaamsenunities have year-round access
to fuel. Even the smallest road communities geherateive at least weekly fuel
shipments. This reduces fuel storage and invertosys.

Barge

Barging fuel to Alaska communities is an expensoaanplex, and risky endeavor. Fuel
transporters face a different set of delivery @vadles and costs for each community.
Thee are few fuel transport companies with the B&pee and capital needed to
successfully deliver fuel to remote areas in Alaskaddition to overcoming the
physical challenges of barging fuel to Alaska comities, fuel transporters must
correctly price their fuel transportation chargesuily recover the cost of delivery.
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Barge Transportation Regions

For this analysis we divided Alaska into five reggoice-free southern coast,
Kuskokwim River, Yukon River, Northwest and Kobuk/&, and Arctic. All these
regions have some common factors that influencedabkeof fuel delivery.

Ice-Free Southern Coast

This region extends from Southeast Alaska, aloedg3hlf of Alaska and out the
Aleutian Island chain. The defining characteristi¢his region is that it is ice-free year
round and the communities are coastal. These dieaistics allow year-round delivery of
fuel. Crowley, Delta Western, and Petro Marine $ewdeliver fuel in this region.

Fuel for this region may be shipped from refinerre¥aldez or Nikiski; from the fuel
terminal at the Port of Anchorage; or from refieerin Washington or California. It is
either shipped directly to communities or to larggb communities, where it is reloaded
onto smaller barges. Sometimes fuel will be lightiedirectly off the barge into a smaller
barge for delivery to a community, thus bypasshgftuiel hub.

Kuskokwim River

The Kuskokwim River Region includes all the comntiesi on the Kuskokwim River
and its tributaries, as well as coastal communiigsgs the mouth of the river. Bethel
serves as the regional hub, and almost all fueleleld to the region is at least
temporarily stored in Bethel. Fuel from Bethel afgg tanks must be loaded into smaller
barges to navigate the Kuskokwim River upstreaf@ethel. Approximately four million
gallons of fuel are shipped out of Bethel each year

Fuel for this region is transported from Anchoragdarge barges and must be lightered
before being unloaded at the Bethel fuel depot.eCGat¢he Bethel depot, the fuel is
loaded onto barges for delivery upstream or toosumding coastal communities. Both
Crowley and Delta Western have tank farms in Bedinel deliver fuel to the surrounding
areas.

Seasonal icing and the need to deliver all fua storage tanks in Bethel increases
transportation costs for the Kuskokwim River and@unding area—because the fuel
has to be loaded and unloaded more times. Marntyeofdmmunities that receive fuel
from Bethel are located in remote locations onBeeng Sea coast or on tributaries of
the Kuskokwim River. Barging fuel to these locatidakes longer and includes
additional risks. Bethel’s distance from its priméuwel supply terminals in Cook Inlet
also increases the cost of delivered fuel.

Yukon River

Nenana serves as the fuel hub for the Yukon Rl arrives at the Nenana hub from
refineries in North Pole, or is carried from Ancage on the Alaska Railroad or by truck.
From Nenana, fuel is barged both upstream as feodsyukon and downstream to the
mouth of the Yukon River. Crowley is the dominamiftransporter in the region.
Recently, Ruby Marine started competing on a setalle with Crowley.
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Occasionally fuel is shipped from the mouth of Yagkon from the Bethel or Nome fuel
hubs. Generally the more direct route from the Marfael terminal is less costly, even
for communities near the mouth of the Yukon.

Many communities served by the fuel terminal in Alga are on smaller tributaries of the
Yukon River that are remote and present navigatioazards. The difficulty of accessing
many of these communities, the varying conditiohsarine headers and moorage, and
seasonal icing all affect the price of deliveredl fio the Yukon River region.

Northwest and Kobuk River

This region is defined as the area served by fubthn Kotzebue and Nome and consists
of Norton Sound, Kotzebue Sound and the Kobuk RiMeme’s port can accommodate
large barges and does not require lighterage, Wuteebue’s port is shallow and does
require fuel lightering.

Kotzebue is the fuel hub for communities on the ioRiver. The cost of barging fuel
on the Kobuk is high because of difficult navigatend hazards. Most other
communities in the Northwest region are coastalfedent less navigational difficulty
but have shallow ports. The long distance of tegion from its primary fuel terminals in
Cook Inlet further increases fuel costs.

Arctic

Fuel delivery in the Arctic region is subsidizedthg North Slope Borough and is not
investigated in this report.

Factors Contributing to Fuel Barging Costs

Distance from the refinery to the fuel hub.The further the hub is from refineries, the
greater the cost. Also, proximity to multiple refres allows for purchases at the
cheapest rack price. For example, transportersateig to Southeastern hubs such as
Ketchikan and Juneau can buy fuel from refineme€aook Inlet, Valdez, British
Columbia, and Washington in order take advantagheofowest prices.

Storage at fuel hub.A community that does not have its fuel deliver@eatly from the

refinery typically gets fuel through a fuel hub aoomity. When fuel is unloaded at the
fuel hub and then later re-loaded, the costs isereBhe wharfage fees charged by the
hub port and additional transportation from the tmthe community also add to costs.

Small and shallow ports require lighterageFuel transported from a refinery or fuel

hub in an ocean-going vessel to communities witlleefp draft ports require lighterage.
Lighterage causes a significant increase in cbsisause the fuel is handled an extra time
and because smaller barges cost more to operagengallon basis.

Quantity of fuel purchased.Communities that purchase more fuel receive a bulk
discount, because the fixed costs of deliverind &we spread over more gallons.

Regulations on fuel and transportation.Under the Oil Pollution Act of 1990 (OPA 90),
all single-hulled fuel barges must be replaced wihbble hulled barges. The act also

ISER/Fuel Price Components -25 - June 2008



made the fuel transporter and storage facility awihiable for any pollution resulting
from spills. These regulations are reflected inngng transportation costs. Single-hulled
barges are still allowed in Alaska waters wests5 dlegrees west latitude
(approximately the west side of Kodiak Islarid).

Shallow drafts are required for river transportation. To transport fuel on Alaska’s
western rivers, barges cannot draft more thaneebdf water. The barges must be
custom built for these rivers, also increasing frgets.

Ice can prevent winter deliveriesFor communities in northern and northwestern
Alaska, fuel cannot be delivered during the winterover months. Barges typically
travel to these communities twice a year—in théngpwhen the ice melts and in the fall
before the river freezes. The rivers in northeraskh are typically frozen from
November to April. The barges needed to delivel gitadle through the winter, and the
fuel transporters must recover their capital cdstsng the short shipping season. Icing
also creates incentives to invest in more storagedésincentives to upgrade moorage
and marine header conditions.

Deficient or missing moorageMany communities lack proper moorage. To
compensate, fuel barges are often forced to exeiskiemaneuvers to offload fuel.
Either the barge is nosed into the bank and pregdtirward against the current, or it is
held in place in by the fuel hose that is unloadhmgfuel.

Deficient or missing marine headerA marine header is a series of piping, valves, and
pumps that receives fuel from a barge and pumpsoita storage tank. The slower a
marine header pumps, the longer the barge takasidad, increasing costs and risks of
spills. If a community is missing a marine headee, fuel must be trucked off the barge.

Tides delay barge movementSome communities are only barge accessible attlugh
If a barge is forced to sit idle waiting for a tideange, the cost of fuel increases.

Navigational hazards.Many stretches of river are difficult and riskyrtavigate. Prices
increase with the extra risk—because of longer ingqtime per mile, higher insurance
costs, and higher crew costs. Stretches difficuitavigate also require extensive local
knowledge, making it difficult for new firms to cqate.

Air delivery

Flying fuel is the most expensive method for tramipg fuel to rural Alaska villages.
Communities will generally only fly in fuel if thego not have access to navigable water,
or in emergencies when the river is frozen andtrges are unable to deliver. This can
happen if a community did not have the cash orites@ilable to purchase a full winter
season of fuel before freeze-up, or when a commugeits all its fuel before spring
break-up when the barges are able to return.

When fuel is flown in larger planes, the deliveostis approximately $1.00 per gallon.
Smaller planes flying only a few hundred gallons &tme charge closer to $2.00 per
gallon. The size of the plane flying fuel largelp&nds on local runway length and

3 Crowley Maritime Corp — CWLM Amended Annual Report
http://sec.edgar-online.com/2006/04/14/000095016-83@4668/Section2.asp
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community population. One advantage of flying ielfis that communities do not need
to invest in large storage facilities, because fladiveries can usually be made year-
round.

There are multiple commercial air services thafdgl in Alaska. Everts Air Fuel is the
largest. It operates four DC-6s and two C-46s qupdpo carry 2,000 to 5,000 gallons of
fuel per trip®

Fuel delivery contracts

We examined publicly available fuel delivery cortsaas one source of information
about fuel transportation prices. A fuel delivepntract is an agreement between a fuel
purchaser and a fuel supplier. Most fuel purch@seslve a fuel contract. Fuel contracts
are generally updated on a yearly or multi-yeadsib, in a competitive bidding process,
with the contract being awarded to the lowest hidAe a result of the competitive bid
process, these contracts should provide a reasopatty for the costs of delivering fuel
to specific ports with a reasonable return on itmesit and profits. The bids are
generally broken into two components—the delivesst@and refinery price. The refinery
cost component is the price paid at the refinetg ga the day the fuel is purchased at
the refinery.

Table 10 shows the delivery cost component of 2082006 State of Alaska fuel
contracts—that is, contracts for fuel for state-edacilities. We combined the two fuel
contract years and averaged costs for communiteséceived contracts in both years.
For most communities with contracts in both yehesdelivery charge was similar.

It is clear the method of delivery is an importéatdtor in determining transportation
costs. Anchorage’s delivery costs are negativealmse the bidding transporter was
expecting to be able to buy fuel at a lower coahtthe indexed price.

Table 10. State of Alaska fuel contract delivery ch  arges per gallon
Delivery

Community Charge Transport Type
Anchorage $ (0.01) Truck

Delta Junction $ 0.01 Truck

Chitina $ 0.04 Truck

Nenana $ 0.04 Truck

Circle $ 0.09 Truck
Ketchikan $ 0.13 Ice Free Barge
Kodiak $ 0.16 Ice Free Barge
Homer $ 0.18 Ice Free Barge
Klawock $ 0.20 Ice Free Barge
Dutch Harbor/Unalaska $ 031 Ice Free Barge
Tanana $ 0.40 Seasonal Barge
Nome $ 0.63 Seasonal Barge
Ruby $ 0.70 Seasonal Barge
Koyukuk $ 091 Seasonal Barge
Naknek $ 0.93 Seasonal Barge

Sources: State of Alaska, Department of Administration State Fuel Contracts for 2003 and 2006 and ISER
calculations.

% Everts Air Fuel, available from: http://www.eveaiscom/airfuel/default.htm
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Setting Delivery Prices

Fuel transporters face significant risk when detemmg their delivery price. If they place
their price lower than their costs turn out to they will lose money when delivering
fuel. If they set their price too high, they midde accused of price gouging, or
competitors might undercut them and win the delivad. The ability to accurately
assess the delivery costs to individual commundsesbe as important and require as
much experience as delivering the fuel.

The structure of the fuel delivery prices is thenedor most transporters. It includes a
delivery charge, in addition to a refined fuel ctbett is tied to a fuel price index—such
as the OPIS Anacortes price. The refined fuel osét at the level of the fuel index on
the day the fuel is purchased from the refineries.

Crowley personnel told us that the bid prices akgemwed in relation to cost experience
every spring and fall by a team of employees, idicig those who deliver fuel. Prices are
determined for each community based on the timeriakd Crowley faces when
delivering fuel. Fixed costs are estimated on agadion basis and require an estimate of
how much fuel will be delivered to a particular coomity.

The amount of experience and expertise needectctoately price fuel delivery costs
presents two potential problems. The first is ti@w firms entering the market may lack
the knowledge necessary to accurately reflect ecostse delivery charges they bid. It
also makes it difficult to evaluate whether the\dsly charge component (the price) is
reasonable and reflects actual delivery costs.

Storage and distribution

In communities across Alaska, fuels must be storduwblding facilities for distribution to
customers. Fuel storage requires a substantiaiat@pfrastructure investment. The cost
of the storage facility is sometimes paid for byntounities (either city governments or
village corporations) or by private companies #ittter have significant investment in
specific communities as major storage or distridoupoints (e.g., Crowley or Delta
Western) or are significant users of fuel, sucReter Pan Seafoods in False Pass.

The storage capacity of tanks in various communiiepends on many factors. These
include the location of a community, and whethattgare ice-free in the winter,

allowing fuel to be delivered anytime—as comparéith wommunities that can only get
fuel deliveries once or twice a year. Also, comntiesiwith harsher weather need to have
storage facilities that are able to withstand tikeather. All storage facilities must meet
state and federal environmental regulations pertgito leak or spill prevention and
mitigation—such as having adequate liners.

For publicly owned facilities, communities can abtassistance from the bulk fuel
storage program administered by the Denali Comuoris#\ report prepared for the
Denali Commission in 2002 reported the followingtwosts per gallon of storage
capacity for bulk fuel projects in Alaska (Table)11
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Table 11. Bulk fuel project costs

Capacity

Benchmark Unit Costs

0 — 50,000 gallons

$18.00 to $14.00 per gallon

50,001 — 100,000 gallons

$14.00 to $12.00 per gallon

100,001 — 200,000 gallons

$12.00 to $9.50 per gallon

200,001 — 300,000 gallons

$9.50 to $8.50 per gallon

300,001 —- 400,000 gallons

$8.50 to $7.50 per gallon

400,001 to 500,000 gallons

$7.50 to $6.50 per gallon

Greater than 500,000 gallons $6.50 to $2.50 per gallon.

Source: Denali Commission. Final Denali Commission Project Cost Containment Assessment Projects in
Various Alaska Villages, April 2002.

To determine these values, unit costs were cakulilas the total project budget, divided
by the total design storage capacity. In essenleggar capacity project should relate to
the lower end of the cost range for each capaeitgl!

Delivery or the distribution of the product in anemunity is another important
component of total cost. Some communities chargkelaery fee” if the product is
delivered to the home. Some provide discountsifskbolds order fuel to be delivered in
bulk. In some communities, customers can pick @ fiael on an as needed basis. In
other cases, the fuel is always delivered to thméiand the “delivery charge” is included
in the final fuel price. In these cases, the disition charge is unknown.
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V. Alaska Oil Taxes and Royalties

All oil and gas production in Alaska, except thddeal and state royalty share and a
small amount used for production, is subject tostia¢e’s production taxes and hazardous
release surcharges that are levied only on crudélaska receives revenue from oil and
gas production from the state’s royalty share, potion tax, corporate income tax, and
property tax. This section provides a brief ovewi these taxes.

Crude oil taxes

Petroleum Profits Tax

The Petroleum Profits Tax (PPT) is the productenthat was signed into law in 2006
and was reconsidered by the Alaska legislaturendugll 2007. The PPT is a net value
tax with tax credits designed to encourage investnmeAlaska’s petroleum sector,
increase production, and increase long-term rev&tughe PPT replaced the Economic
Limit Factor (ELF) severance tax.

Petroleum Property Tax

An annual tax is levied on the full and true vatigroperty taxable under AS 43.56. The
tax on oil and gas property is the only statewidgpprty tax. The valuation procedure is
for three distinct classes of property—exploratimmmduction, and pipeline
transportation. The pipeline transportation proptak is shared with local communities.
The state tax rate is 20 mills, minus the local rate.

Petroleum Corporate Income Tax

Alaska levies two types of corporate income tax—on®il and gas corporations and the
other on all other corporations. An oil and gagpooation’s Alaska income tax depends
on the relative size of its Alaska and worldwidé\aties and the corporation’s total
worldwide net earnings. The corporation’s taxablaska income is derived by
apportioning its worldwide taxable income to Alaskased on the average of three
factors as they pertain to the corporation’s Alaggarations: (1) tariffs and sales, (2) oil
and gas production, and (3) oil and gas property.

Historically, oil and gas corporate income tax rawe has varied with oil prices and oll
industry profits. In FY 1982, revenue from this taas $668.9 million. As recently as FY
1994, the oil and gas corporate income tax geregt@atly $17.8 million. For the past
three years, revenues from the oil and gas coamabme tax have risen along with olil
prices and oil industry profits, generating $66illion in FY 2006. This is the highest
level for collections since the early 1988s.

37 plaska Department of Revenue, Tax Divisi®evenue Sources Book, Spring 2G02.
38 i
Ibid, p. 38.
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Oil royalties

Almost all Alaska oil and gas production occursstate lands leased for exploration and
development. As the land owner, the state earrente/from leasing as: (1) upfront
bonuses, (2) annual rent charges and (3) a retanyadty interest in oil and gas
production®

The State of Alaska receives a royalty of approxéiyal2.5 percent of the oil and gas
produced from leases on state lands. The statdakayts share of oil production “in-
kind” or “in-value.” When the state takes its rayathare in-kind (RIK), it assumes
possession of the oil or gas. The commissionen@iepartment of Natural Resources
may sell the RIK oil or gas in a competitive auntm through a noncompetitive sale
negotiated with a single buyer. When the statestétkeroyalty in-value (RIV), the
producers market the state’s share along with their share of production. The lessees
remit cash payments on a monthly basis for the'st&IV share?®

Over the last 30 years the state has taken abedialhits royalty oil as RIK. The state
has sold nearly 800 million barrels of RIK oil dugithis time, most of it in-state. These
in-state sales provide long-term supplies of ogagh of the state’s four refineries.

Cook Inlet

In 1969 the commissioner of the Department of NdtResources negotiated a sale of
100 percent of the state’s royalty share from Clodet to the Alaska Oil and Refining
Company. Within months after that, Alaska Oil arefiRing Company merged with the
Tesoro Petroleum Company. Tesoro subsequentlyduaiiw refinery in Nikiski on the
Kenai Peninsula, next to Chevron'’s refinery, buili 964. Between 1969 and 1985 the
state sold all its Cook Inlet royalty oil to thesbeo refinery. By 1980, the production
decline in Cook Inlet prompted Tesoro to negotiatefirst of several sales contracts
with the state for supplies of RIK oil from the NoiSlope. By the end of 1985 Tesoro
had replaced its Cook Inlet RIK volumes with sueplof RIK from the North Slope.

In 1987 the state began to export Cook Inlet RIKmthe Chinese Petroleum Company.
These volumes were produced from fields on the sidstof Cook Inlet, after the federal
government exempted Cook Inlet production from ekpdministration regulations. The
state sold 97 percent of the royalty productiomfithe McArthur River, Trading Bay,
North Trading Bay, and Granite Point fields in aesof one-year competitive auctions.
In 1991 deliveries under the last Chinese Petroleontract were halted following the
December 1989 eruption of the Mount Redoubt volcaihere have been no Cook Inlet
RIK sales since that time.

North Slope

Over the past 25 years, the state has held ninesRl#S involving portions of its Alaska
North Slope (ANS) royalty oil production. Theseesahre summarized in Figure 10. For
detailed information on royalty oil sales, seehesion of Oil and Gas Annual Report.

39 i
Ibid, p. 29.
0 Alaska Department of Natural Resources, Divisib®iband Gas2007 Annual Reporp. 4-1.
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What is significant for this study is that the 8tat Alaska has negotiated various terms
into its royalty in-kind contract sales to Alaslineries, including use of the Alaska
Railroad to transport fuels and requirements taagh tank farms.

Figure 10. Alaska royalty In-kind sales, 1979to 20 06

Source: Alaska Department of Revenue, Tax Division, 2007, Revenue Sources Book, Spring 2007.

In addition to taxes collected to compensate tag $or development of its publicly-
owned oil resources, the state government alseaslbther oil-related taxes to offset the
costs of specific programs. These include the Hkmer Release Surcharge assessed on
crude oil production and motor fuel taxes assesse@fined products.

Hazardous release surcharge

The Oil and Hazardous Substance Release PrevemttbResponse Fund was created by
the legislature in 1986 to provide a “readily ashle funding source to investigate,
contain, and clean up oil and hazardous releagesdmendment in 1994 divided the

fund into two separate accounts comprised of:H{&)Response Account, which is a
surcharge on all oil production, except federal siade royalty barrels, that may be used
to finance the state’s response to an oil or hazerdubstance release declared a disaster
by the governor; (2) the Prevention Account, whghn additional surcharge on all oll
production, except federal and state royalty baytelat may be used for cleaning up oill
and hazardous substance releases not declarealstedigy the governor; it can also be
used to fund oil and hazardous substance releasergron programs in Alaska.
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When the PPT was passed, the Response surcharg3(36201) was changed from
$.02 to $.01 and the Prevention surcharge (AS 43089 was increased from $.03 to
$.04. Both of these changes took effect April 10@0The Response surcharge is
suspended when the balance of the Response ads@autal to or exceeds $50 million.
As of February 28, 2007, the cumulative balancihefaccount was $42.4 million. The
Response Surcharge was re-imposed effective Ap20Q7, by the Department of
Revenue'

Motor fuel taxes

For many years, fuel taxes and other revenues ffighnway users levied by the federal
government and states have been a primary soufc@ds for federal and state highway
programs. Nationally, a relatively small numbercotinties and municipalities also levy
fuel taxes to finance road improvements, but thesa governments rely primarily on
general funds, property taxes, sales taxes, aredt celienues unrelated to highway users
to finance local road and street construction, neaiance, and operatidf.

Federal fuel taxes, for the most part, are depdsitehe Highway Trust Fund (HTF),
which is used to fund highway construction projegisska receives funds annually, and
in excess of what Alaskans contribute to the fdodroad projects (Table 12). The
Alaska fuel tax primarily pays for road operatiordanaintenance costs.

Historically, states and the federal governmenehaewed fuel taxes as an attractive
revenue source for highway construction and maartea programs for several reasons.
First, the revenues from fuel taxes are linkedhalgh imperfectly, with road use. In
addition, fuel tax revenues historically have besatively stable and predictable.
Legislators or the electorate, in states other laska, have been willing to increase the
fuel tax rates when necessary to meet highway iagment needs. Fuel taxes are
attractive revenue sources also because costsrohatering the programs to collect fuel
taxes are relatively low.

The Alaska motor fuel tax dates back to 1945, wherlegislature imposed a tax of
1cent per gallon on all motor fuel. Over time, kbgislature enacted separate tax rates for
each of the fuel categories as they exist today.

Alaska levies the motor fuel tax on motor fuel sdtensferred, or used within Alaska.
The Alaska Department of Revenue’s Tax Divisionems motor fuel taxes primarily
from wholesalers and distributors who hold “qualifidealer” licenses. Current per
gallon rates are 8 cents for highway use, 5 cemteairine fuel, 4.7 cents for aviation
gasoline, 3.2 cents for jet fuel, and a rate o#i8ts or 2 cents for gasohol, depending on
the season, location, and EPA mandate.

41 i

Ibid, p. 29.
2 March, JimThe Future of Highway Financingnnovative Financing Series: Article 3, Federal
Highway Administration, Turner-Fairbank Highway Rasch Center, Public Roads Magazine,
November/December 2005.
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In addition to sales between qualified dealersfoliewing sales and uses are exempt
from motor fuel tax:

Heating

Federal, state, and local government agencies

Foreign flights (jet fuel)

Exports

Power plants/utilities

Charitable institutions

Gasohol (only fuel containing at least 10% alcoletkjved from wood or seafood

waste)

Bunker fuel (residual fuel oil or #6 fuel oil)

Consumers may claim refunds for the full Alaskarabe if they used the fuel for exempt
purposes; or for the difference between the taxaat 2 cents per gallon, if they used
the fuel off-highway. Resellers, usually retailergy claim refunds for the full tax if
they paid the tax and then sold the fuel for exensgtand did not collect the tax.

Most of the excise taxes credited to the HTF atecobbected directly from the consumer
by the federal government. They are, instead, fgaide Internal Revenue Service by the
producer or importer of the taxable product (exdepthe tax on trucks and trailers,
which is paid by the retailer, and the heavy-vehige tax, which is paid by the heavy-
vehicle owner). As a result, most of the federal taxes come from a handful of
states—those where major oil companies are headgedr—and most tire taxes are paid
from Ohio, the home of the U.S. tire industry. Tédnémxes become part of the price of the
product and are ultimately paid by the highway f3er

Table 12. Federal highway user taxes

Distribution of Tax
Highway Trust Fund Leaking
Tax Rate Underground
Effective (cents per | Highway | Mass Transit | Storage Tank Trust
Fuel Type Date gallon) Account Account Fund
Gasoline | 10/1/1997 18.4 15.44 2.86 0.1
Diesel 10/1/1997 24.4 21.44 2.86 0.1
Gasohol 1/1/2005 18.4 15.44 2.86 0.1

Source: Federal Highway Administration, 2007.

In some cases, the federal motor-fuel tax has@rbaen paid by the producer/
distributor or retailer on motor fuel that will uttately be used by an exempt user or for
an exempt purpose. In such cases, the end usepunelyases fuel at a price that includes

*3 Federal Highway Administration, Financing Fedekal-Highways, The Highway Trust Fund,
www.fhwa.dot.gov/reports/fifahiwy/fifahi05.htm
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the tax and must apply for a refund of the tax. $ades of diesel fuel to state and local
governments, and for tax exempt purposes suchamygethe wholesaler or retailer (the
ultimate vendor) sells the fuel to the end usex jattice excluding the tax and applies for
the refund. The federal fuel tax refund is primadbne through the federal income tax
process’

Although fuel oil is not subject to state or fedaexes, diesel for motor fuel—a virtually
identical product—is taxed. In other states, fukisodyed to distinguish it from the
taxable motor fuel. But because Alaska marketsargmall, Alaska is not required to
dye fuel oil, and the two products can be shippgether. Because the taxable and non-
taxable fuels are typically mixed for shipmenisipossible that at times households may
in fact pay taxes on fuel oil—because the taxe teeen levied at some earlier point. In
that case, households can apply for refunds oretteo®s. But our research indicates that
in most cases households do not pay federal ateltatees on fuel oil. Instead, wholesale
or retail sellers (depending on the circumstanéekseosale) determine which sales are
exempt from federal and state taxes, and applyefonds of any such taxes they paid on
fuel ultimately sold for home heating.

Local Taxes

In addition to state and federal fuel taxes, sort@slka communities charge local sales
taxes, and fuel taxes on a percentage or cenggaien basis. Communities with these
types of taxes are shown in Table 13 below. Spgesidles tax revenues attributable to
fuel sales are not reported or broken Buccording to Steve Van Sant, Alaska’s state
assessor, when a city or borough has a generaltsalgit is typically applied to all sales,
including fuel, unless specifically exempted. Had aware of any communities that
have exempted fuel from their general sales tax.

Specific fuel taxes (note for example Bettles, &y, and Sitka in Table 13) are

usually a fuel transfer tax that occurs when tte isitransferred into or out of a city. The
fuel transfer tax is not linked to final sales tmukeholds. Any new community fuel taxes
would most likely be on bulk sales and are unlikelype added in communities that
already have a general sales tax on the b8okise places with specific fuel taxes appear
to primarily be those that have large commerciarsi®f fuel such as fishing boats or
cruise ships . In addition to local sales taxesfaptitaxes, some communities may
charge wharfage fees for port deliveries, includung) deliveries. These charges most
likely are included in the final retail prices cgad to consumers and are not a tax per se.
Fuel transfer taxes would be included in the fsees price charged to consumers by the
retailer who paid the fuel transfer tax.

4 Generally, diesel fuel and kerosene are taxeddérsame manner as gasoline. However, special (dikesissed
later) apply to dyed diesel fuel and dyed kerosand,to undyed diesel fuel and undyed kerosenewalded in
Alaska for certain nontaxable uses and undyed kemssed for a feedstock purpose.

Internal Revenue Service, Publication Sifip://www.irs.gov/publications/p510/ch01.html#d289

45 van Sant, Steve, 2007, Alaska Department of Cornepe@ommunity and Economic Development, Division of
Community Advocacy, Alaska Taxable 2006, Table 2.

46v/an Sant, Steve, State Assessor, personal comatiaricNovember 19, 2007.
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Table 13. Local sales and special taxes and tax rev  enues

Sales
Municipality Tax Revenues Special Tax Revenues
Alakanuk 4% $92,532 [No
Aleknagik 5% $80,358]5% Bed Tax $3,390
Anderson No 8% Ultility Tax $43,141
Aniak 2% $47,465 [No
Bettles No $.02/gal. Fuel Transfer Tax $3,416
Brevig Mission 3% $29,000 [No
Buckland 6% $71,469 [No
Chefornak 2% 52,788|2% Raw Fish Tax
Cold Bay No 10% Bed Tax/$.04/gal. Fuel Tax $20,150/$46,735
Cordova 6% $2,469,977 |6% Bed Tax/6% Vehicle Rental Tax $84,091/$17,080
Craig 5% $1,394,532 6% Liquor Tax $96,067
Deering 3% $13,396 |[No
Denali Borough No Sev.Tax $.05/yd grvI-$.05 ton-coal; Bed Tax 7% $87,958/$2082882
Dillingham 6% $2,206,634 |10% Bed & Liquor Tax/6% Gaming Tax $249,839/$111,160
Diomede 3% $9,015 |No
Eek 2% $24,000 [No
Elim 2% $28,738 [No
Emmonak 3% $148,000 INR
False Pass 3% $22,382 |6% Bed Tax
Fort Yukon 3% No
Gambell 3% $68,810 [No
Gustavus 2% $188,537]4% Bed Tax $52,091
Haines Borough 5.5% $1,973,088 |4% Bed Tax $56,650
Homer 4.50% $5,809,399 [No
Hooper Bay 4% $200,679 |No
Houston 2% $172,484]No
Hydaburg 4% $25,856]No
Juneau, City & Borough of 5% $34,587,598 7% Bed Tax/ 3% Liquor Tax/ $.30/pack Tobacco ] $955,000/$715,000/$473,922
Kake 5% $167,354 [No $5,686
Kenai 3% $4,404,148 |No
Kenai Peninsula Borough 2% $16,701,322 [No
Ketchikan 3.5% $9,101,177 | 7% Bed Tax $395,074
Ketchikan Gateway Borough] 2.5% $6,412,198 |4% Bed Tax $42,834
King Cove 4% $1,636,507 |2% Fisheries Tax/Business impact tax-flat rate Fisheries tax incld in sales tax
Klawock 5.5% $555,074 |6% Bed Tax $7,690
Kodiak 6% $7,814,820 |5% Bed Tax $105,992
Kodiak Island Borough No 10.25 mill Severance Tax/5% Bed Tax $1,186,908/$47,645
Kotlik 3% $78,313 [No
Kotzebue 6% $2,727,047 |6% Bed Tax/ 6% Alcohol Tax $37,514/$43,574
Koyuk 2% $25,776 INR
Kwethluk 5% $111,456 |No
Lake & Peninsula Borough No 2% Raw Fish Tax/Guide Fees/6% Bed Tax $943,747/$22,473/$165,883
Larsen Bay 3% $6,163 |No
Manokotak 2% $6,938 [No
Marshall 4% $54,006 [No
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Table 13. Local sales and special taxes and tax rev

enues, continued

Sales
Municipality Tax Revenues Special Tax Revenues
Mekoryuk 2% $170,502 |[No
Mountain Village 3% $120,172 [No
Napakiak 3% $42,147 [No
Nenana 4% $129,687 [Motor Vehicle Tax $7,225
Newhalen 2% The City does not collect any sales tax
Nome 5% $3,669,606 |4% Bed Tax $83,310
North Pole 4% $218,282 |No
Nunam Iqua (Sheldon Point) 4% $1,364|No
Nunapitchuk 3% $100,384 |No
Old Harbor 3% $19,904 |5 %Bed Tax $729
Ouzinkie 3% $10,108 [No
Palmer 3% $3,829,234 |No
Pelican 4% $58,501 |10% Bed Tax $4,537
Petersburg 6% $2,431,614 |4% Bed Tax $40,489
Pilot Station 4% $60,420|No
Point Hope 3% $104,421No
Port Alexander 4% $24,683 |6% Bed Tax No revenue reported
Quinhagak 3% $79,618 [No
St. Mary's 3% $100,997 |NR
Saint Paul 3% $366,581 JFish Tax 3% $562,490
Sand Point 3% $633,862 |7% Bed Tax/2% Raw Fish Tax $17,003/$605,291
Savoonga 3% $40,925 |No
Saxman 3.50% $50,914 [No
Scammon Bay 2% $30,034]No
Selawik 5% $114,833]No
Seldovia 2%I/4.5% $122,090 |No
Seward 4% $3,413,087 |4% Bed Tax $284,656
Shungnak 2% $11,522|No
Sitka, City & Borough of 5%1/6% $9,277,571 |6% Bed Tax/ $.02/gal Fuel Tax $355,870/$5,121
Skagway 4% $4,866,950 |8% Bed Tax $157,691
Soldotna 3% $6,348,529 |No
Stebbins 3% $47,190 [No
Tanana 2% $21,461 |[No
Teller 3% $15,211]No
Tenakee Springs 2% $13,092 |Bed Tax 6% $521
Thorne Bay 5% $226,917 |[No
Togiak 2% $98,069 |2% Raw Fish Tax $35,396
Toksook Bay 2% $37,566 |No
Unalakleet 3% $143,988 5% Bed Tax/5% Alcohol Tax/Baler 2% $5,106/$5,381/$95,200
Unalaska 3% $6,049,831 |2% Raw Fish Tax/1% Capitol Sales Tax/ 5% Bed |$4,193,082/$3,004,035/$162,072
Wasilla 2.5% $10,433,805 | Alcohol tax, Aviation fuel tax $100,725/$17,500
White Mountain 1% $14,176 |No
Whittier 3% $248,256 |3% Passenger Trans. Tax/3% Fuel Tax $126,181/$17,147
Wrangell 7% $2,104,741 |$4 per night Bed Tax $24,380
Yakutat, City & Borough of 4% $748,490 |1% Raw Fish Tax/8% Bed & Car Rental Tx $20,540/$165,477

Source: Van Sant, Steve, 2007, Alaska Department of Commerce, Community and Economic Development,
Division of Community Advocacy, Alaska Taxable 2006.
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VI. Subsidies and Assistance Programs

The cost of living is higher in Alaska, accordimgconventional wisdom. In fact, a report
in the October 2007 issue Afaska Economic Trendseund that energy costs in Alaska
posted one of the sharpest increases in 2006, @&ip&Bcent. From 2002 to 2006, energy
prices rose 51 percefftln response to the increased cost of energy (iipfuel
prices), the State of Alaska created or increasedihg for a number of energy financial
assistance programs. These programs were deveiopetb communities and
individuals pay for mounting fuel and energy co3tsis includes the following energy
assistance programs:
- Municipal Energy Assistance Program

Bulk Fuel Revolving Loan Fund

Power Cost Equalization (PCE)

Low Income Energy Assistance Program

Bulk Fuel Upgrades

Rural Alaska Fuel Services (RAFS) program

Citgo Program

These programs are discussed below.

Municipal Energy Assistance Program

Funding for the Small Municipality Energy Assistarerograrft is a result of a special
appropriation request by then-Governor Murkowsladalress historically high fuel costs
that created significant financial hardship for §maunicipalities and their residents.
During the fiscal years 2006, 2007, and 2008, tognam administered funds to
numerous communities across Alaska. Funds areldittd to small villages,
municipalities of various sizes, boroughs, andagédl and tribal councils. The grant funds
must be used in the following order:

1. To repay any indebtedness of the city or boroughédBulk Fuel Revolving
Loan Fund, administered by the Alaska Energy Autjor

2. Torepay any indebtedness of the city or borough fieel company or fuel
vendor

3. For the purchase of fuel by the city or borough.

Over $6.5 million was distributed among communitrefiscal year 2006, $48 million in
2007, and $48.7 million in 2008. Energy Assistadistributions to the ten case study
communities are shown in Table 14.

*" Fried, Neal and Dan Robinson, “The Cost of LivingAlaska,” Alaska Economic Trend®ctober 2007.
“8 For more information about the Small Municipalityergy Assistance Program please see website:
http://www.commerce.state.ak.us/dca/energy_asBist.h
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Table 14. Small Municipality Energy Assistance Prog  ram Payments,
FY 06 to FYO8

Community Name FY 06 Funds FY 07 Funds FY 08 Funds
Allakaket/Alatna $44,791 $36,944 $79,416
Angoon $44,791 $43,326 $97,644
Bethel $0 $223,971 $348,039
Chitina $0 $0 $31,152
False Pass $22,395 $40,000 $77,537
Fort Yukon $44,791 $25,309 $102,999
Lime Village $0 $0 $26,326
Mountain Village $67,187 $66,053 $112,395
Unalakleet $67,187 $50,253 $109,153
Yakuat $67,187 $17,496 $279,784

Source: Bill Rolfzen, Program Administrator, Small Municipality Energy Assistance Program.

Bulk Fuel Revolving Loan Fund

The Bulk Fuel Revolving Loan Program is administieog the Alaska Energy Authority.
The fund was created to “assist communities, igsior fuel retailers in small rural
communities in Alaska in purchasing emergency, samual or annual bulk fuel
supplies.” Loans are for the purchase of new &nel are not provided for fuel already
purchased, in the process of being used, or alreadsumed. An organized municipality
or unincorporated village with a population undgQ®, or private individuals,
corporations, or cooperatives, are eligible to g@sl long as the applicant does not have
any outstanding AEA bulk fuel loans. The bulk fledn may be used for:

Municipal electrical power generators; municipahne equipment

Heating fuel for the municipality, residents, andinesses

Municipal, business and residential motor vehicled for subsistence purposes

The fund does not cover the purchase of aviatiehduother non-fuel related supplies.
The loan is expected to be repaid within one y&ad, the terms of the loan are generally
nine equal monthly installments. No interest isrgked on the first bulk fuel loan and 5%
interest is charged on the second loan. The thislibsequent loans are charged an
interest rate equal to the average weekly yielshoficipal bonds for the proceeding
year.

Bulk fuel loans funded from 2006 to 2007 covereg parchase of diesel #1, diesel #2,
and gasoline in various communities. Mountainag# was the only one of the ten case
study communities to receive a bulk fuel revolviagn during fiscal year 2006 or 2007.
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Power Cost Equalization (PCE)

The Power Cost Equalization program (PCE) was ecetat provide economic assistance
to customers in rural areas of Alaska where th@akakt-hour charge for electricity can be
three to five times higher than the charge in mwban areas of the state. The program

attemptss to equalize the power cost per kilowatirIstatewide.

The PCE program is administered by the Alaska BnAtghority. Participating utilities
must register with the Regulatory Commission ofskia(RCA). The RCA sets the PCE
level for each utility, based on cost of electramgration. An eligible residential
customer may receive PCE credit on the first 50hlddhsumed each month. The
community also receives credit toward electricibgd in community facilities, based on
the population of the community.

Low Income Energy Assistance Program

The Low Income Energy Assistance Program was ateaith funds from the State of
Alaska to help low-income households offset thénipgce of home heating. The grant
program is administered by the Division of Publissistance in the Department of
Health and Social Services, and it's known as thatidg Assistance Program (HAP).
The funds are available to any residents or houdslvath incomes below the poverty
level. The funds may be used to:
- Conduct outreach activities and provide assistémé@wv income households in

meeting their home energy costs—*heating assistance

Intervene in energy crises—*“crisis assistance”

Provide low-cost residential weatherization anceottost-effective, energy-

related home repair—“weatherization assistance”

The program provides funds on a household bagdier#tan on a community basis.
Households in all ten case study communities reckassistance in fiscal year 2007.

Bulk Fuel Upgrades

The Denali Commission and the Alaska Energy AutidAEA) are working together to
reduce the cost of energy by funding bulk fuel apgs across Alaska. The Denali
Commission funds the Bulk Fuel Upgrade while AEAesiohe planning and construction
of the storage facilities. This benefits commusitieecause they then have more storage
capacity and can order more fuel in bulk. And beeahe facilities are made compliant
with environmental standards, they are more rediald less prone to spills or leaks—
which helps reduce the cost of fuel in rural vitag

The bulk fuel program does not provide funds to gamities which are part of the
Alaska Village Electric Cooperative (AVEC), are it the North Slope Borough, or are
connected by roads. Among the ten case study coimtiggyrive are currently receiving
or have received funds in the past for bulk fuejraples. The communities of Yakutat,
Chitina, Bethel, Mountain Village, and Fort Yukoia ehot receive funds for bulk fuel
upgrades. Mountain Village is an AVEC community;it®la is on the road system; and
Yakutat, Bethel, and Fort Yukon have bulk fuel lisiels provided by large distribution
companies such as Crowley or Delta Western. Thamanities of Allakaket/Alatna,
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Lime Village, False Pass, and Angoon have completgkifuel upgrades through this
program. Unalakleet is currently in the final constion phase of its bulk fuel facility.

Rural Alaska Fuel Services Program

Rural Alaska Fuel Services (RAFS) was created D285 a non-profit corporation,
organized to contract for operating and maintaimurgl Alaska bulk fuel storage
facilities construct by the Denali Commission ahd Alaska Energy Authority. All bulk
fuel facilities in Alaska must be maintained ane@ged in accordance with all
applicable state and federal regulations. RAF8 afters the following services to rural
communities in Alaska:

Business planning

Operations and management services

Testing and inspections

Operational training for employees

Facility oversight

Record-keeping and reporting

Sustainability

One of the most important roles RAFS plays is adgisommunities on developing fuel
pricing structures. RAFS helps communities deteentive correct price, so they can
recover their costs and avoid financial crises. BARs found that meeting with
community residents to explain the components eff dosts makes them more
understanding about why they need to pay higheesgri

In the three years since RAFS was establishedgsithielped 30 Alaska communities. Of
the ten case study communities, none of them havar svorked with RAFS.

Citgo

A Venezuelan owned oil company, Citgo, donated faehany rural Alaska villages
during the winters of 2006 and 2007. The compang fzat 100 gallons of fuel for every
household in 151 villages in Alaska. This fuel wasth roughly $5 million—equating to
a savings of more than $700 in fuel costs for eactpient household during the 2006
and 2007 winters.
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VIl. Comparative Case Study Results

Figures 11 and 12 summarize the components ofigasahd heating fuel prices in our
ten case study communities. After that we lookhatdommunities individually.

Figure 11. Components of gasoline prices in case st  udy communities

$7.00
m Other costs*
$6.00 -
O Taxes
| Refining
$5.00 - @ Crude oil
$4.00 -
$3.00 -
$2.00 -
$1.00 -
$0.00 T T T T T T
Allakaket  Angoon Bethel Chitina False Fort Lime Mountain Unalakleet Yakutat
& Alatna Pass Yukon Village Village

* Other costs include transportation, storage, and retailer markup
Crude oil: EIA's Refiner Acquisition Cost of Crude Oil, PADD 5 (West Coast), Sept. 2007, composite (domestic &
international)

Not available for Alaska alone, http://tonto.eia.doe.gov/dnav/pet/pet_pri_rac2_dcu_r50_ m.htm
Refined price: EIA's Refiner Petroleum Product Prices by Sales Type, Alaska, Sales for Resale, Sept. 2007
http://tonto.eia.doe.gov/dnav/pet/pet_pri_refoth_dcu_SAK_m.htm
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Figure 12. Components of diesel for heating** price s in case study

communities
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& Alatna Pass Yukon Village Village

* Taxes include only local sales tax.
** Communities identified their heating fuel as #1, but Alaska refinery prices from EIA were only available for
#2.
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Allakaket/Alatna
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Together, the neighbor communities of Allakaket and
Alatna (across the Koyukuk River from each other)
have a total population of about 125. They are in
northern Alaska, above the Arctic Circle. They reee
their fuel by airplane, because fuel barges can’t
navigate the upper Koyukuk River.

In November 2007 gasoline retailed for $6.00 per
gallon and diesel for heating was $5.50 per galton
Allakaket/Alatna. There is no local sales tax ither
community. The “other” costs” for fuel in
Allakaket/Alatna amounted to roughly $3.37 per
gallon for gasoline and $2.95 for fuel oil in |&@07.
Several factors tend to increase or ameliorate the
“other” fuel prices in these places:

Only method of transportation is by air.

Long runway that could support larger
airplanes carrying more fuel.

However, because of small population,
delivered quantities are small and so delivery

ﬁ charge is higher per gallon.

Storage capacity is only 16,000 gallons, but
this does not seem to be a constraint on

<:> deliveries, because quantity delivered in
2007 was only 7,500 gallons.

There are at least two suppliers to the
community, and barriers to entry in air
transportation are low compared with those

ﬁ in barging—so there is potential for
competition.
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Angoon

$7 Angoon is located on Admiralty Island in Southeast
Alaska; south of the capital city of Juneau. Angoo
has a current population of 497; the population has
$6 decreased over the past few years. All fuel is
barged to Angoon by Petro Marine.

$5 In November 2007, gasoline retailed for $3.96 per
o Other gallon and fuel oil for $3.79 per gallon. Theres
costs local sales tax in the community. The “other”
$4 O Taxes components of fuel prices in Angoon were roughly

$1.33 for gasoline and $1.24 for fuel oil. Factors
BRefining tending to increase or ameliorate these “othertscos

$3 - include:
@ Crude oil

D

$2 1 Only fuel delivery method is by barge.

— Ice-free port in Southeast Alaska, roughly 900

$1 1 miles from both Anacortes and Anchorage.

Fuel has to be lightered to community, typically

$0 : from Ketchikan.
Gasoline Diesel for
Heating

Fuel can be delivered any time; typically there
N are eight deliveries per year.
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Bethel
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Bethel is located at the mouth of the Kuskokwim
River and has a population of 5,812. All fuel for
Bethel is barged on the Kuskokwim River. Itis a
regional fuel distribution hub and has a storage
capacity of 14 million gallons.

In November 2007 gasoline retailed for $4.52 per
gallon and diesel for heating for $4.25 per gallon.
There is no local tax on fuel in the community.eTh
“other” costs for fuel in Bethel in late 2007 were
roughly $1.89 for gasoline and $1.70 for fuel for
heating. Factors affecting those extra costs delu

Only method of transportation is barge.

n Large fuel hub community.

<

Port and river both freeze up in winter.

> 1

Fuel has to be lightered into community.

— Can receive multiple shipments (10+) per year
when river is not frozen.

> <

Large storage facility owned by Crowley Marine.
We don’t know how much fuel stored in the
community is distributed to other regional
communities and how much goes to Bethel
residents.
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Chitina
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Chitina is on the road system in southcentral Adask
Chitina and has a population of 110. All fuel in
Chitina is transported by road from Anchorage.

Gasoline retailed for $3.52 per gallon and diesel f
heating is $3.41 per gallon in November 2007. &her
is no local tax on fuel in the community. The “athe
costs contributing to fuel prices in Chitina ind&007
were roughly $0.89 for gasoline and $0.86 for foel
heating. Various factors tend to increase or deserea
those other costs:

N

On the road system only 247 miles
from Anchorage.

Can receive fuel any time; not weather
dependent.

Fuel usually comes by truck.

Storage facility is publically owned;
There are many companies that could
potentially deliver fuel, with relatively
low cost of capital, skill and
experience.
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False Pass
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False Pass is on Unimak Island in the Aleutian
Chain. It has a year-round population of about 54,
the population increases when fishermen and fish
processors arrive for the fishing season. All fuel
for False Pass is barged in.

In November 2007 gasoline retailed for $3.49 per
gallon and fuel oil for $2.90 per gallon. The
community has a 3% sales tax that applies to fuel
sales. The “other” fuel costs in late 2007 were
roughly $0.75 for gasoline and $0.26 for fuel oil.
Several factors tend to increase or hold down
those other costs:

AN

> = <

<

<

e

Can only receive fuel by barge.
Relatively close to large ports (Dutch Harbor and
Anchorage).

Ice-free port.

Fuel has to be lightered to community.

Small marine distance from larger facilities.

Only receives one delivery per year but has a large
storage capacity to serve many commercial
fisherman and fish processors in the area.

Storage Facility is owned by Peter Pan Seafood, a

private company. Large throughput due to fishing
fleet and location near multiple fishing grounds.
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Fort Yukon

2 Fort Yukon is on the upper Yukon River
northeast of Fairbanks and has a population of
about 570. All fuel for Fort Yukon is barged

$6 upriver from Nenana by Crowley Marine.

Gasoline retailed for $4.79 per gallon and fuel
$5 oil for $4.12 per gallon in November 2007. Ft.
Yukon has a 3% local sales tax that applies to
fuel sales. Other costs adding to fuel prices, in

$4 | m Other costs addition to costs of crude oil and refining, were
O Taxes roughly $2.01 for gasoline and $1.44 for fuel
B Refining oil in late 2007. Those other costs can largely
$3 | @ Crude oil be attributed to several factors:
AN

Fuel barged 400 river miles upriver from Nenana.

21 . River and port freeze up during winter.

$1 1] -

A Fuel has to be lightered to community.

$0

Gasoline  Diesel for
Heating
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Lime Village

$7 Lime Village is on the Stony River in the
Kuskokwim Delta of western Alaska. It has a
total population of just about 25; the population
$6 has declined over the past few years due to lack
of jobs and the school closing. All fuel for

Lime Village is shipped by air.

$5 -
In November 2007 gasoline retailed for $6.50
per gallon and fuel oil for $6.25 per gallon.

$4 1 m Other costs* || There is no local tax on fuel in the community.
O Taxes The “other” costs adding to the price of fuel in
B Refining Lime Village in late 2007 were roughly $3.87

$3 1 @ Crude oil per gallon for gasoline and $3.70 for fuel oil.

Several things make those other costs high:

$2 :
ﬁ All fuel has to come by air, because
barges can’t navigate the Stony River
ol | B ﬁ to Lime Village

Very short runway for airplanes; can
only handle small shipments per trip.

$0
Gasoline  Diesel for ﬁ i
Heating Fuel is barged from Bethel to Sleetmute
and then transferred to planes for
delivery to Lime Village.

Can receive fuel shipments any time of
the year but is very expensive.

Storage facility is publicly owned, but
is very small (only 1,800 gallon
capacity for the community).

Small population means delivery
charges are spread over fewer gallons.
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Mountain Village

$7 Mountain Village is on the Yukon River in
Northwest Alaska, close to Norton Sound and
the Bering Sea. About 786 people live there.
$6 Most fuel for Mountain Village is barged down
the Yukon River from Nenana, but occasionally
deliveries are lightered from ocean-going

$5 vessels at the mouth of the Yukon and shipped
upstream.
$4 m Other costs In November 2007 gasoline retailed for $4.60
O Taxes per gallon and fule oil for $4.92 per gallon.
B Refining The community has a 3% sales tax. The “other”
$3 | @ Crude oil costs of fuel in Mountain Village in late 2007

were roughly $1.83 for gasoline and $2.22 for
fuel oil. Several things tend to increase or hold
$2 - down those other costs:

ﬁ Barging on the lower Yukon River is the only

o1 | | - method of transportation.

ﬁ Can only deliver during times of the year whenrive

is not frozen.
$0

Gasoline  Diesel for i
Heating Fuel has to be transported in a shallow draft harge

Nenana is main hub port, roughly 1,200 miles
upriver.

ﬂ Publicly owned storage facility, with a capacity of
200,000 gallons.
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Unalakleet
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Unalakleet is in northwestern Alaska, on
Norton Sound. Unalakleet has about 710
residents. All fuel is first barged to Nome in a
line-haul vessel and then transported to
Unalakleet in a shallow draft lighterage vessel.

Gasoline retailed for $4.65 per gallon and fuel
oil for $4.58 per gallon in November 2007.
There is a 3% local sales tax that applies to
fuel. The “other” costs, beyond crude oil and
refining costs, for fuel in Unalakleet in late

2007 were roughly $1.88 for gasoline and $1.89
for diesel fuel. Several things tend to add to or
hold down those other costs:

A\
Barge is the only method of fuel delivery.
Norton Sound freezes in winter; deliveries only
LI during certain months.
AN

Fuel is transported from Nome in a lighterage vesse
' and pumped directly to a storage facility.

Community receives three or more shipments per
N year during ice-free months.

Publicly owned storage facility with a capacity of
N 420,000 gallons.
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Yakutat is in Southeast Alaska, on the Gulf of
Alaska north of the capital city of Juneau.
Yakutat has about 619 residents. All fuel is
barged to Yakutat by Delta Western, which also
owns a 6.5 million gallon storage facility in the
community.

In November 2007 gasoline retailed for $3.67

per gallon and fuel oil for $3.72 per gallon.

There is a 4% local sales tax on fuel. The

“other” costs in Yakutat are roughly $0.89 for

gasoline and $1.02 for fuel oil. Fuel is less

expensive in Yakutat than in many other places

in Alaska because:
Fuel transportation method is by barge, but no

ﬂ river barging is required and Yakutat can receive
shipments from Anchorage and Seattle.

Ice-free port and fuel deliveries can be made year
round.

Deeper harbor accessible by larger shipments.

Work on the dock limited shipments to only four
ﬁ in 2007. As a result, fuel in late 2007 was priced

higher than it would have been otherwise.

Large storage facility maintained by one
transportation company. Large volume of fuel
throughput due to Alaska Airlines’ twice daily
service to the community.
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VIII. Summary and Policy Implications

Table 15 provides a summary matrix of the factdfiesciing fuel prices in the ten case
study communities. The table makes it clear thatyrfactors contribute to widely
varying fuel prices.

Table 15. Summary matrix of community case study re  sults
Community
Allakakat Lime | Mountain
& Alatna | Angoon Bethel Chitina | False Pass | Fort Yukon Village Village | Unalakleet Yakutat
Population 87 497 5812 110 54 570 25 786 710 619
Retail Price
gasoline 6.00 3.96 4.52 3.52 3.49 4.79 6.50 4.60 4.65 3.67
diesel # 1 5.50 3.79 4.25 341 2.90 4.12 6.25 4.92 4.58 3.72
Crude price 1.78 1.78 1.78 1.78 1.78 1.78 1.78 1.78 1.78 1.78
Refinery
gasoline 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59
#2 diesel 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53
Taxes
Federal/gal.
gasoline 0.184 0.184 0.184 0.184 0.184 0.184 0.184 0.184 0.184 0.184
#2 diesel
State/gal.
gasoline 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
#2 diesel
Local (%) 0% 0% 0% 0% 3% 3% 0% 3% 3% 4%
All transportation
State contract delivery price| 0.57 0.21 0.04 0.40 0.63 0.53
Transfer points 4 4 4 25 4 4 8 4 5 25
Deliveries per year 2 8 10+ 52 1 2 2 3 4
Quantity per year 7500 88,000 132,600 300,000 1,800 200,000 270,205
Number of suppliers 2+ 1 2 2 1 1 2 2 2+ 1
Market contestability y y y y y n y y y y
Storage
Capacity 16000 34,000/ 14,830,000 100,000 330,000 660,000 5,000 200,000 421,200 6,468,000
Owner public public private public private private public public public private
Financing y n n n n n y y y n
Annual O&M + R&R costs 4,150 8,820| 3,846,902 25,940 85,602 171,204 1,297 51,880 109,259 1,677,799
per gallon throughput 0.55 0.10 0.20 0.29 0.72 0.26 0.40
Construction cost $326,583 | $693,989 | $42,041,925| $1,360,764 | $3,180,785 | $4,864,730 | $102,057 | $2,154,542 | $3,582,210 | $18,336,289
Transportation Method Air Barge Barge Road Barge Barge| Barge/Air Barge Barge Barge
Air
Runway Long Short
Flight time (hours) 2 2
Price/gal 15 1
Barge
Ice-free n/a y n n/a y n n n n Y|
Moorage/header n/a y y n/a y y n/a y y y
Tides n n n n n n n n n n
Lighterage n/a y y n/a y y y n y n
Navigational risk n n n n n n n n n n
Wharfage fee n y y n y n y n y y
Barge distance 990 1,800 850 440 750 1,880 680
Road distance 247 415 415
Road+Barge distance 990 1,800 247 850 855 1,165 1,880 680
Reported markup 0.05 0 1.06 0.85 0
Notes: Italic = estimate
Bold = proxy from similar communities with state fuel contracts
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Businesses consider a number of the costs thatilootet to the final retail price of fuel
proprietary, making it difficult to accurately quép the components of fuel costs. In
addition, there is limited competition is some nesk more competition tends to push
prices down. And the number of businesses gettitgthe market may be limited due to
the costs involved and skills required, or becdbsemarket size can only support a
limited number of suppliers. Despite these linoist analysis tells us a number of useful
things about fuel prices.

World and Alaska crude oil prices are set in tlabgl market and reflect both
crude oil supply and demand and international dlelsants that influence the
real and perceived stability of oil supplies.

Alaska can do little (or nothing) to influence webdrude oil prices. Therefore,
these are a relative fixed component of overall ¢osts. In late 2007, costs of
crude oil made up approximately $1.78 per gallofirafl fuel prices.

A significant portion of fuels used in Alaska aefimed by in-state refineries. The
balance is refined mostly in Washington.

While the costs of fuel from Alaska refineries ntitge somewhat higher than
from West Coast refineries, the additional transgian costs from West Coast
refineries to Alaska appear to balance out thesawisin-state feedstock. As a
result, the combined crude oil and refinery compdsiéend to total the same
amount, regardless of fuel refinery source.

Refinery wholesale prices tend to closely traclderail prices. The difference
tends to be constant rather than a percentagehwhggests it is based on actual
costs.

The average refinery component for gasoline in &aper 2007 was about $0.59
and for #2 diesel was $0.53.

State and federal taxes are a relatively constanponent of fuel prices. Some
communities charge local sales taxes, which ineréiaal consumer prices.

The mechanisms for charging federal fuel taxesaneplex and obtaining
refunds for federal taxes on exempt fuels is custrae for consumers.

The “other costs” component of Alaska fuel pricethie most variable and
reflects the wide variations among Alaska commasith distance from
refineries, delivery methods, and many other factor

Communities closer to refineries and with roadgpig, or railroad access enjoy
the lowest fuel prices. Variations in prices indbdocations tend to reflect market
competition.

Communities that rely on air delivery of fuel fabe highest prices, with fuel
delivery charges of $1.00 to $2.00 per gallon ed,fdepending on the
community’s population and runway length—which deti@es the gallons flown
in per delivery.

In general, distance and population are major fadtofinal fuel prices, because a
number of the costs of delivering fuel are reldiifexed. Larger deliveries mean
that fixed costs can be spread across more gallons.

Communities that effectively enlarge their popuas or increase their market
size through fishing fleets or airline traffic oftsthe higher prices caused by
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small market sizes. Case study communities thangly illustrate that point are
False Pass and Yakutat.

Barge fuel delivery tends to cause the most vditglim fuel prices and reflects in
part the complexities of delivery, with seasonal being a major component.
Seasonal ice that limits deliveries also incredisesieed for storage capacity and
the costs of maintaining inventories.

In addition to seasonal ice that limits the numdoedat timing of deliveries, the
depth and characteristics of ports dictate the bfgmrge that can deliver to
communities. The need for custom-built bargegfgdiveries to communities on
shallow stretches of river that freeze up in thetei also increases delivery costs.
The short season during which transporters neeectover the capital costs of
these barges also increases fuel costs.

It is unclear whether the lack of competition ielfdelivery shows that markets
are too limited to support addition suppliers attthe cost of entry—in capital
and skills—is too high. The information we wouldedeto distinguish costs from
profits is proprietary.

The wide variation in final prices to communitiegygests that prices at least in
part reflect the differing costs of delivering astdring fuel.

Policy implications
Policy can’t influence many of the components tatnto final fuel prices. Butthere are
a number of actions that may be able to influenma=ep. These include:

The State of Alaska could provide crude oil feedstim Alaska refineries through
royalty oil sales at reduced prices, to lower thade oil component of fuel prices.
But without continued control of “downstream” casimponents, it is not clear
whether the lower crude oil feedstock prices wdgdoassed on to final
consumers or be taken in higher profits by all“trendlers” between the refinery
and the end user. It is also unclear whether dassistance to the communities
and households with the highest fuel costs would bere efficient and fairer
practice, since state revenues to fund such pragedso increase with the price
of crude oil.

Fuel prices tend to reflect market size, so codpeErduying to increase
deliveries should reduce prices. It is uncleargkignt to which communities
coordinate deliveries, or whether entities withamgnunities—such as electric
utilities, schools, and others—coordinate theit fuechases.

The availability of cash to purchase fuels tendsea@ limiting factor. The ability
of a non-profit broker to coordinate and fund cciitee fuel purchases could
further reduce prices.

The equipment and infrastructure for fuel deliveisaeh as docks, moorages, and
marine headers—influence the costs of delivery. @salmp of these facilities
links a responsible party to fuel spills. Faciktiiend to be lacking in some
communities, in order to limit liability—but tha¢sults in higher delivery costs
and inceased risks of spills. Addressing this issuéd lower both prices and
environmental risks.
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Appendix. Community Case Study Summaries
Allakaket/Alatna

Alatna and Allakaket are located directly acrossrfreach other on the Koyukuk River.
The two have a combined population of about 125ta%e-owned 3,500 foot runway is
accessible year-round in Allakaket. There is n@baervice due to shallow water. The
Koyukuk River is ice-free from June through October

Fuel is delivered only by air to Allakaket. Bothnemunities have fuel storage
capabilities. Fuel is pumped directly from the g@amnto the communities’ fuel tanks.
Fuel is flown to the communities as needed yeandoBrooks Air is capable of flying
3,000 gallons of heating fuel, or 3,300 gallonga$oline, at a rate of $2,400 per hour.
Both Brooks Fuel and Everts Air compete to deliuel to these communities.

Brooks Fuel purchases its fuel from Alaska Aerolku&airbanks. As of November
2007, the company paid $3.01 per gallon for #1ihgdtiel. On November 13, 2007
Brooks Fuel delivered 3,000 gallons of heating fated landed price of $4.51 per gallon.
The retail price for this fuel was $5.50, with aoeed $40 per barrel, or $0.95 per
gallon, charge for fuel delivery. Everts Air delred 4,462 gallons of gasoline on
November 6 at a landed price of $4.52 per galldris §asoline retailed at $6.00 per
gallon. The price at which Everts Air purchasedyasoline is not known, but Brooks
Fuel reports purchasing its gasoline from AlaskaoXael at $2.99 per gallon.

Angoon

Petro Marine Fuel Services delivers fuel to Angbgrbarge. Angoon receives deliveries
about every one and a half months. Angoon is irtl&ast Alaska, and its port is ice-free
year round. This allows year-round fuel delivery—ethcan be in smaller quantities, so

Angoon requires fuel storage capacity.

Fuel is delivered to Angoon from two sources. Séunetis loaded on a barge in
Vancouver, British Columbia or Anacortes, Washimgamd transported to Petro
Marine’s storage tanks in Ketchikan. It is storledré until it is unloaded into smaller
barges that take the fuel to Angoon. Petro Marlse purchases and transports fuel out
of the Nikiski Tesoro refinery on the Kenai Penilas his fuel is generally carried
directly to the Ketchikan fuel tanks. Occasiondllig unloaded from the barge out of
Nikiski into smaller barges and delivered dire¢tiyAngoon. The path of fuel depends on
refinery rack prices and the location of barge$wlie cheapest and easiest supply route
being used.

In November 2007, heating fuel retailed for $3.40 gallon in Ketchikan and $3.79 per
gallon in Angoon. The $0.39 difference in price sisted primarily of the cost of
transporting fuel from the tank farms in Ketchikarsmall barges to Angoon. Lesser but
significant costs are attributable to an incregsegortion of overhead costs associated
with selling smaller amounts of fuel.

Angoon Oil and Gas is the primary distributor oflfin Angoon. It has capacity to store
approximately 15,000 to 20,000 gallons of #1 hegtirel and 12,000 to 14,000 gallons
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of unleaded gasoline. The fuel tanks are ownedmyo&n Oil and Gas. The Denali
Commission had planned to finance a bulk fuel uggia Angoon, but during the initial
phases of the project Angoon Oil and Gas decideddependently upgrade.

Gasoline is available for purchase directly atAlngoon Oil and Gas facility, and #1
heating fuel can be delivered by fuel trucks disetd the end users’ tanks. Fuel delivery
costs $0.10 per gallon. Angoon does not use afigignt amount of diesel #2 for heating,
because the Tlingit and Haida Central Council upgdamost households to high-
efficiency furnaces that burn only #1 fuel oil.

Angoon faces higher delivered fuel prices than meoging communities because of its
small size, which prevents it from purchasing laageunts of fuel at a time. The lack of
a “bulk discount” is increasing because Angoon’pylation has declined in recent years.

Angoon was selected to participate in the Citgdihgduel program. Each household
was given 100 gallons of heating fuel by the stateed Venezuelan oil company. The
fuel was purchased by the household and rebatesdigributed by the Tlingit and
Haida Central Council.

Bethel

Bethel is at the mouth of the Kuskokwim River, 40esinland from the Bering Sea. It
has a population of 5,812 and is the regional fudl for communities along the
Kuskokwim River and coastal communities near thigevof the Kuskokwim River.

Crowley is the primary fuel supplier in Bethel. @iey’s Bethel tank farm holds a
combined 14,830,000 gallons of petroleum produg#s$hel serves as Crowley’s fuel
terminal for the Kuskokwim River region. In 20050@iey purchased Yukon Fuel, its
major competitor in Bethel. This purchase doubleowWley’'s presence in the region and
allowed it to take advantage of increased econoofissale, but also raising concerns
about potential monopoly market powér.

Fuel for the entire region usually goes into Bethienks before being delivered to
individual communities. It must be lightered offdar ocean-going barges in order to
travel up the Kuskokwim River. Fuel is pumped dig@rom lighter barges into Bethel’s
two tank farms. The Port of Bethel levies a $0.0vaMage fee per gallon on all fuel that
enters its port. This wharfage fee increases teeafduel in Bethel and surrounding
communities.

In November 2007 Crowley sold gasoline from itsk&aat $4.52 per gallon and #1
heating fuel at $4.25. There are also multiple fuetk companies in Bethel that
transport fuel from Crowley’s tanks for $0.25 ta3®per gallon. Crowley both
transports the fuel and sells it in the commurittis not possible to break out the
transportation and distribution component of fueBethel, because the fuel does not
change hands after transportation.

%9 Alaska Journal of Commerce, Alaska Utilities QimsMerger Plans. December 7, 2003.
http://www.highbeam.com/doc/1G1-119546085.html
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Chitina

Chitina is at the confluence of the Copper andi@itivers. Most important for fuel
transportation costs, Chitina is located on thedegm Highway. Its 2006 population was
106. Chitina is the only one of our ten case stmymunities that is on the road system.
Transporting fuel to Chitina on the highway vialftrack is inexpensive, when compared
with fuel transportation costs to the more remeatgecstudy communities.

Chitina 1 Stop is the primary seller of gasolin€imtina. In the past it purchased fuel

from Service Oil and Gas in Glennallen. Serviceddidl Gas has since been purchased by
Crowley. Most services have remained the same $irecpurchase. Chitina 1 Stop
receives one delivery of gasoline per week andhasges as much as 2,500 gallons a
week during the peak of the summer season. As géiber 2007, Chitina 1 Stop was
selling unleaded gasoline for $3.52 per gallon @pobrts a $0.05 mark up per gallon of
gasoline that remains the same regardless of tinjean.

Heating fuel is delivered to Chitina by Crowley dfdher Fuel. Heating fuel #1 is
delivered directly to homes in Chitina from fualdks. There is no heating fuel company
in Chitina. Fisher Fuel operates out of Big Lakd &mowley out of Glennallen. Both
companies deliver fuel to communities throughoetrégion. As of November 2007
Fisher fuel reported selling #1 heating fuel for4i3a gallon. This price includes a $0.25
to $0.30 a gallon delivery charge from the fuetsise in Anchorage. Communication
with Crowley indicates it charges similar amounts.

Both companies primarily purchase fuel in Anchoragd truck it throughout the region.
Chitina tends to face higher delivered fuel colséstother road-connected communities
in the region, because its small size means fueladies are also small, raising the fixed
overhead costs per unit of fuel.

False Pass

False Pass is in the Aleutians, on the easterresdfddnimak Island on the straight
connecting the Pacific Ocean to the Bering Sdaadta population of 54. It gets its name
from the shallow waters on the Bering Sea sid&efstraight that prohibit large ships
from passing.

This shallow water means large fuel barges caniveledirectly to False Pass. Instead
fuel must be lightered onto smaller barges fonageli. Peter Pan Seafoods has a fish
processing plant in False Pass that purchasesistnidhutes fuel directly to local
residents. Peter Pan generally sells 20,000 gatibgasoline, 30,000 gallons of #1
heating fuel, and 200,000 gallons of #2 diesel afipuThe #2 diesel is sold primarily to
the commercial fishing fleet.

Fuel is pumped directly from the fuel barge intéeP®an’s fuel tanks via marine header.
Fuel is delivered once a year, in September. Contynresidents purchase their fuel
directly from the pump at the fuel tanks. Theraasfuel delivery service within the
community. Our contact with Peter Pan Seafoodsneasable to reveal the retail markup
on the delivered fuel price, other than to sayaswletermined by the home office in
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Seattle. In November 2007 gasoline was selling®#49 in False Pass and #1 heating
fuel for $2.90.

Fuel is delivered by Crowley barges once a ye&eter Pan. Crowley also delivers
about 30,000 gallons of #2 diesel to the City d&€&dass for use in its electric
generation plant. The Denali Commission built 60,@@llons of bulk fuel storage for the
electric generation plant. A stipulation of the BBI€Commission’s project is that the
bulk fuel farm cannot be a retailer of fuel as l@sgprivate competition exists in the
market. This prevents the city from entering thekatas a seller of heating fuel or
gasoline.

Fort Yukon

Fort Yukon is at the confluence of the Yukon andcBpine rivers, about 145 air miles
northeast of Fairbanks. It has a population of 3@l is accessible by barge during the
summer months. There is a barge off-loading angand dock. Fort Yukon serves as a
fuel terminal for Crowley.

Crowley delivers fuel during the summer monthss barged from Crowley’s fuel
terminal in Nenana. Crowley owns 660,000 gallonBief storage capacity in Fort
Yukon that is used to supply the community of F&ukon as well as other upper Yukon
communities.

Number 1 heating fuel is delivered via truck to $elolds. During November 2007,
heating fuel sold for $4.12 per gallon, includihg tost of delivery. Diesel #2 sold to the
Gwitchyaa Zhee Utility for $3.65 per gallon. Gaselis only sold by the barrel; the price
was $4.79 per gallon in late 2007. The GwitchyaaeZbltility also sells gasoline, with
the November 2007 price at $5.10 per gallon. Alltevaof 3% is also added to the price
of fuel.

Breaking the cost of fuel into components is diffidor Fort Yukon, because Crowley is
the transporter and seller of fuel and does nétlselfuel to itself at a “landed price”.
This lack of a landed price leaves us with onlyrétail price.

Lime Village

Lime Village is on the Stony River, 50 miles frota junction with the Kuskokwim
River. Lime Village’s estimated 2006 population viz&s but local residents indicate the
number spending the winter in Lime Village was al@urhe population decline is
attributed to the closing of the local school amel increasing cost of living—due
primarily to rising energy costs.

Lime Village faces the highest fuel costs of the ¢ase study communities. As a result,
wood has become the primary energy source for Hwagng. Lime Village has the
highest fuel prices because it is not accessibleaoge, its airstrip is too short to allow
large planes to land, and its small population reéamakes small fuel purchases.

Fuel is flown into Lime Village in two ways. In tipast, almost all fuel was flown in by
Henry Hill, a private fuel transporter in Sleetmui@at community gets fuel by barge
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from Bethel. Henry Hill would then fly fuel from &tmute into Lime Village, in a
Cessna 206 with the capacity to carry four bawéfsiel (200 gallons) at a time. Henry
Hill charges $425 an hour for flying fuel—so thése $425 charge to transport 200
gallons of fuel, at a cost of $2.125 per gallon.

Last year Henry Hill was unable to deliver fueLime Village because he was out of
compliance with environmental fuel transport regjales. Lime Village’s alternative was
to contract Everts Air to fly fuel in from the Tasarefinery in Kenai to the nearby
Osprey Lodge. The Osprey Lodge airstrip is ableccadmmodate larger fuel planes.
After the fuel was unloaded at the hunting lodge,lbdge owner, Gary Pogany, flew the
fuel 200 gallons at a time the 15 miles into Lim#age. Pogany charged $1.00 a gallon
and delivered his fuel for $5.90 per gallon duriall2007.

Lime Village recently received a bulk fuel storagegrade from the Denali Commission.
It received two new fuel tanks and had old fuektarefurbished. These tanks had been
used by the school, but were moved to the poweghafisr the school closed. Fuel is
unloaded at the airfield and pumped into a holdardk. From there it is pumped to the
powerhouse.

In November 2007, Lime Village reported gasoliniega at $6.50 per gallon and #1
heating fuel at $6.25 per gallon.

Mountain Village

Mountain Village is on the Yukon River and has ayation of 796. In the summer it is
connected to St. Mary’s, Andreafsky, and Pitka’sWPby a road.

Crowley transports fuel in a shallow draft bargevddhe Yukon River into Mountain
Village, from Crowley’s tank farm in Nenana. Rarah}l fuel be transported up the
Yukon River to Mountain Village, despite the facat Mountain Village is located much
nearer the mouth of the Yukon than it is to Nen&enana serves as Crowley’s Yukon
River hub, because it is close to North Pole refase

Mountain Village generally receives a spring arltiféeel shipment. Azachorak Village
Corporation owns the fuel tanks and sells fueh®adommunity. The corporation reports
purchasing 80,000 to 100,000 gallons of both #1ihgduel and gasoline. Mountain
Village’s electric utility is operated by AVEC amairchases over 180,000 gallons of #1
diesel to power its generators. The #1 diesel meelectric generation is the same
product as #1 heating fuel, but is referred toladigsel by electric utilities.

The community has a 90,000 gallon capacity for ¢dting fuel and 100,000 gallon
capacity for gasoline. Azachorak holds a moose-fueitsale every August. This sale
serves two purposes. It gives discounts for ugltddallons of heating fuel and 165
gallons of gasoline to subsidize fall moose huatsl it frees up storage capacity before
the final barge of the season delivers fuel. Fera@B07 moose hunt sale, #1 heating fuel
prices were dropped by $0.50 per gallon and gasqliites were dropped by $0.60 per
gallon.

Residents of Mountain Village can pay $0.25 pelogatio have fuel trucked to their
homes. If they purchase over 100 gallons they vec&i$0.05 discount on the delivery
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price. In November 2007 Mountain Village reporteglaheating fuel price of $4.92 and
a gasoline price of $4.60. This includes a 30% rugrlon the delivered price.

Unalakleet

Unalakleet is a community of 727 on Norton SountMestern Alaska. Its waters are
generally ice free from May to October.

Unalakleet’s fuel is usually delivered from Nomerke’s deep-water port allows line
haul barges to unload directly into the tank famtsout lightering. The City of Nome
charges $0.04 per gallon for fuel that passes tirde Port of Nome. The fuel is
pumped from Nome tank farms into lightering barfyedelivery to Unalakleet. The fuel
on the barge is pumped directly from the marinaelbeato Unalakleet Native
Corporation’s tank farm.

Unalakleet Native Corporation is the primary fueller for the community. Two fuel
deliveries were made to Unalakleet in 2007, totplib5,696 gallons of #1 heating fuel
and 104,509 gallons of gasoline. The landed prigildeating fuel was $2.83 per gallon
and $3.08 for gasoline in November 2007, whilertail price for #1 heating fuel was
$4.58 per gallon and $4.65 per gallon for gasolnel is not available for purchase at
the tank farm. Instead it is trucked to householthe delivery charge is included in the
retail price.

Fuel was delivered in 2007 by Delta Western andfimasiced through the Norton Sound
Economic Development Corporation (NSEDC) as pa# pfoject to supply fuel for
communities in the area. NSEDC acts as an agebebalf of the participants, to
coordinate the order, issue a Request for ProfBsa?) to fuel suppliers, evaluate the
proposals, award a contract, and act as a singh @iocontact for the supplier and
communities. No interest or fees are charged t@éngcipants for administration of the
program.

Y akutat

Yakutat is a community of 634 people on the GulAtd#ska, 225 miles northwest of
Juneau and 220 miles southeast of Cordova. Ittlseatouth of Yakutat Bay, one of the
few refuges for vessels along this stretch of coéaskutat is ice-free year round. It gets
fuel from Delta Western. Fuel comes either fromdres Nikiski refinery, through the
hub community of Anchorage, or from refineries ina&ortes, Washington. Delta
Western has 6,480,000 gallons of fuel storage épadhe community; much of that is
used for fueling Yakutat’s twice daily jet servidzelta Western delivers fuel four times
per year and owns a fuel delivery dock that isentty being rebuilt.

As of November 2007, the price before tax for dagabf unleaded gasoline was $3.678,
#1 heating fuel was $3.729, and #2 diesel was $31580 gallons or more are
purchased there is a $0.10 per gallon discounttibhtgfuel is delivered to homes in
trucks and is not available directly from the fteetk. The delivery charge is included in
the price of fuel.

ISER/Fuel Price Components - 65 - June 2008



ISER/Fuel Price Components - 66 - June 2008



