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Instructor

His experience spans the product line spectrum from hydraulic
components and bulk chemicals, fresh poultry and frozen foods to
consumer goods. His projects encompass work with manufacturers,
wholesalers, government, retailers and e-tailers and have been conducted
throughout North America, Europe (both Western and Eastern) and Asia.

Tom serves on the editorial review board of the Journal of Business
Logistic and the CSCMP Technology Review Committee, is the 15t Vice
President of the NE Ohio WERCouncil and a member of the WERC
Knowledge Committee. A well recognized expert in supply chain
management and logistics he has written numerous articles and delivered
over 200 professional presentations in China, Dubal, Europe, Korea,
Malaysia, Russia, Brazil, and the United States.




Instructor

Tom IS an active member in the Association of Transportation Law,

Logistics and Policy (ATLLP), Council of Supply Chain Management
Professionals (CSCMP), International Customer Service Association
(ICSA), and Warehousing Education and Research Council (WERC).

Education

= M.B.A., with a depth of field in Business Logistics, The Ohio State
University

= B.S.B.A., with a major in Marketing, The Ohio State University




Instructor

Mr. Thomas L. Freese in his roles at UNOCAL (Union Oil Company: of
California) held numerous line and staff petroleum distribution
positions overseeing company operated light oil and lubricant mixing
terminals, bulk storage facilities, pipeline terminals, tank farms and
truck transportation fleets. His responsibilities included:
« Managing the region's forecasting inventory control and product
supply operation
All transportation functions (private fleet, contract and common
carrier dry and bulk commodities, truck, rail, water and pipeline
operations) for the region
His experience spans pipeline, barge, ocean, rail and truck
transportation, terminal and lube blending operations.




Agenda

Introduction

US Petroleum Network
Forecasting

Transportation

Liguefied Natural Gas
Ethanol and Bio diesel
Competition and Integration
Management Issues
Summary & Conclusion




Petroleum lLLogistics

Petroleum logistics Is at Its

s pase is merely the physical
m supply and transportation of
Tt =g DR crude reserves to a point of
processing, and the storage

and distribution of finished
product to its end users.
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The Transportation of Petroleum and
Derived Products in the American Market

This session IS an

-m examination of how that
ol fu', e process operates in the
;

' American Market and
what 1s different as well as
what can be learned that
IS applicable to the
Brazilian Market.
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Key topics that will be addressed:

s Forecasting

= [ransportation

= Integration

x Management Issues
x Competition

= Ethanol & Bio diesel

= Liguefied Natural Gas




This session will examine;

competitive influence on the US
petroleum industry,

governmental influence on the US
petroleum industry,

the various types of transportation,

the impacts and influence of
alternative fuels,

Integration of various energy
organizations,

the future and how it will change
today's infrastructure.




Specifics to be covered:

What Is the forecasting regarding the balance between supply and
demand of petroleum products for next ten years?

What Is the transportation infrastructure for the movement of
petroleum and derived products?

What are the major modes of transportation for petroleum and
derived products as well as ethanol and bio diesel? What are the
major advantage and disadvantage of each mode? What are the costs

of transportation for each mode?

Who are the top companies that offer this service? Are the producers
also responsible for the transportation or there are specifics
companies focused in the movement of petroleum and derived
product?

How is the integration among the pipeline mode of transportation and
the others modes. Particularly between pipeline and railroad; pipeline
and river boats; pipeline and maritime transportation.
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Specifics to be covered:

How structured are the commercial relationships among the several
players involved in the process of transportation of petroleum and
derived product? For instance, the relationship among producers,
logistics providers and distributors

What are the principle management issues faced by a transportation
company in the movement of petroleum and derived product?

What is the competition among the companies in the market of
transportation of petroleum and derived products?

What is the American government planning in terms of adding

ethanol and bio diesel to the portfolio of fuels available to the final
consumer? What are the targets for the next ten years?

10) What are the plans for adding ethanol to gasoline and offering the

blend to the final consumer? What is the size of this market, taking
iInto consideration the amount already being produced by the
domestic producers?




Specifics to be covered:

11) How is Liguefied Natural Gas transported? How many companies
are in this business? What are the reguirements for the
transportation? What are the cost of transportation of this
product?

12) What is the bio fuel energy policy in America?

13) What are the incentives to the production and use of bio fuel,
specially bio diesel and bio ethanol storage?

14) How is bio fuel transported and distributed of in America?




US Petroleum Network




US Supply Chain Infrastructure

MAJOR CRUDE OQIL PIPELINES MAJOR REFINED PIPE LINES

{Latest Available Estimates)
Number Total Miles Number
Capacity (kBPD) = Crude trunk line Total storage capacity (mBBL)

Throughput (kBPD) = Crude gathering line Typical stocks (mBBL)
Utilization (%) = Refined Product Utilization (%)

Crude stocks (mBBL) Throughput (kBPD)
Crude + Product

Barge (ExcludesOceanTankers) | Trwk | Ral

Liquid carriers Petroleum Tank Trucks (thousands) 1704 | Number of Tank Cars (thousands) 3,411
Throughput (KBPD) Throughput (kBPD) 600 | Throughput (kBPD) 300




US Petroleum Supply Chain
Selected Physical Statistics

[ Ppenes [ Temimas ]

Total Miles Mumber

- Crude tunk line ~00, 000 | Tolal siorage capacity (mBBL)
- Crude gathering line ~40,000 | Typical stocks (mBEBL)

- Rehned Product ~05,000 | Uilization (°%)

Throughput (kBPD) 25,000
Crude + Product

. Truck 0000000 000 Ral 00|
Peiroleum Tank Trucks (thousands) 1704 | Number of Tank Cars (thousands) 3411
Throughput (kBPD) 600 | Throughput (kBFD) 300




The Complexity of the Supply Chain

. Lla
Multiple Market - 7 ol - .
Entry & Exit Points .

Crude Primary Secondary
Loaqistics Distribution Distribution

Interlinked &
Complex
Economics -
Inventory & Prnces

Wholesale
Marketing

Thousands of
Moving Parts:
Companies, People
Assets &
Work Processes

Figure 1: The petroleum supply chain is highly complex

Source: Aspen Technologies
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US Petroleum Supply Chain



Petroleum Enters & LLeaves US
Supply Chain at Many Points

US Petroleum Oil Flow - Supply Chain Energy Balance - 2000
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US Petroleum Supply: Chain

Supply chain solutions that worke well in other industries

must be modified for downstream petroleum. This industry
presents complexities not present in others:

¢ The inventory is commodity-based and fungible.
Competitors within the same part of the supply chain
can, and do, tracle with each other. Associated financial
markets for both crude and refined products play a large

part in how supply chains are managed, and these mar-
kets can be exceptionally volatile,

« Companies' supply chains are often discontinuous.
EBecause invertory is a commaodity, any given maolecule
1= often traded several times or resold before it s con-
sumed. il companies regularly trade inventory in and
out of their systerms multiple times, increasing transac-
tion volume but not necessarily increasing or decreasing

actual inventory In most other industries, inventory that's
been acquired is not traded again.




US Petroleum Supply: Chain

¢ |nventory is process-based and nondiscrete. Inventory 1s
not packaged and can't be separately identified. Typical
techniques and tools for tracking inventory, such as stock
keeping unit (SKLUY or part numbers, bar codes, radio fre-
quency identification (RFID) and packaging (pallets and
containers), do not yet apply to crude or refined products.

« Compared with other industries, the production flow i1s
reversed. In downstream petroleurn companies, inven-

tory starts as a few products (crudes) and creates many

proclucts, which can then be recombined. An end prod-
uct, such as gasoline, can be created in many different

ways. Tools that calculate denved demand based on bills
of matenal are ineffective,




US Petroleum Supply: Chain

¢ [ransportation costs and low relative value combine to
imit the number of locations products can cost-effec-
tvely be shipped to.

Froduct life cycles are longer. Unlike other industries that

must contend with the product obsolescence that follows
constant innovation, downstream petroleum has a stable

and static product mix.




US Petroleum Supply: Chain

¢ Proclucts are not penshable. Holding inventory may be
costly from a capital standpoint, but these costs can be

recovered. Aging and stock rotation 1issues do not affect
cdownstreamn petroleumn companies.

Demand 1s less fickle. Though demand may vary among
petroleum companies, total demand for a given markst is
much maore stable than it 1s 10 other industries. Demand
does not change based on product innovation or con-
sumer tastes, and downstream petroleum companies can
use history as a rellable forecast base.




US Population Density

Population per
square mile

300.0 to 69,9510
160.0 to 299.9
84.7to 159.9
40.0 to 84 .6

10.0 to 399
00to99

0 100 Mies ] 100 Miles . a0 Miles
L1 L1

Source: .S, Census Bureau, Population Estimates Program, 2006




Key Concepts

* The US petroleum network is quite complex.

* Product is often sold, traded or exchanged instead
of physical movement / transport.

« Multiple parties are involved in the supply chain
some of who may be competitors.

* Physical movement may be along owned channels,
competitors channels and/or third party's.

Tr—ge




US Petroleum Network’s

Challenges




Logistics Infrastructure
Challenges

= The US logistics infrastructure supporting petroleum
Imports Is already near capacity and permitting and
funding these types of facilities, such as wharf’s
terminals, pipelines, etc.) will take a minimum of
several years.

Future import growth does not necessarily match up
to where spare capacity exists in the system.

The future need to import more refined products and
rude oil into the U.S. West Coast Is causing the
petroleum industry and the government to scramble
to find supply-chain solutions that will alleviate the
upcoming bottlenecks of the current infrastructure.




U.S. Refineries

In 1981 there were over 300 refineries In the U.S.
while today there are less than 150.

Refineries have kept pace with demand during the
last 20 years by expanding capacity and running at
higher utilization. In the future refineries cannot
look towards improved utilization as a means to

satisfy increasing demand.

In 2004 refineries operated at around 95%
utilization, which experts believe to be the
maximum

A series of costly upgrades have been imposed on
the refining industry in order to produce cleaner
burning fuels as mandated by the federal
government.




U.S. Refining Capacity

U.S. refining capacity, as measured by daily processing
capacity of crude oil, has appeared relatively stable in recent
years, at about 16 million barrels per day of operable capacity.

While the level is a reduction from the capacity of twenty years
ago, the refineries that were shut down as demand fell in the
early 1980's were those that were limited to simple distillation,
small facilities were not economically viable.

When Federal price control system subsidies ended in 1981,
additional refineries were shut down. At the same time, refiners
Improved the efficiency of the crude oil distillation units that
remained by improving the flow and matching capacity among
units and turning more to computer control of the processing.




U.S. Refining Utilization

Following government mandates for environmentally more benign products
as well as commercial economics, refiners enhanced their upgrading
(downstream processing) capacity. As a result, the capacity of the
downstream units ceased to be the constraining factor on the amount of
crude oil processed (or "run") through the crude oil distillation system. Thus
crude olil inputs to refineries ("runs") have continued to rise, and along with
them -- given the stability of crude oil distillation capacity -- capacity
"utilization" rose throughout much of the 1990's. Utilization -- the share of
capacity filled with crude oll -- reached truly record levels in the last half of
the decade, nominally exceeding 100 percent for brief periods.

As with most aspects of the U.S. oil industry, the Gulf Coast is by far the
leader in refinery capacity, with more than twice the crude oll distillation
capacity as any other United States region. (The difference Is even greater
for downstream processing capacity, because the Gulf Coast has the highest
concentration of sophisticated facilities in the world.)




Refinery Capacit

& Utilization

Figure 5.9 Refinery Capacity and Utilization, 1949-2006
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Domestic Petroleum Industry

= [he domestic petroleum Is having difficulty meeting
consumer demands for refined products like
gasoline, diesel and jet fuel.

= With the economic recovery that has taken place In
the U.S. since 2003, demand for energy and
particularly petroleum products has resumed the
growth that had been temporarily stalled since
9/11/2001.




Domestic Petroleum Industry

= August year over year demand growth of
approximately 2% for gasoline, 10% for diesel
and 149% for jet fuel is exceeding the historical
growth rates for these products.

The West Coast anticipates that for the next 5
years gasoline demand will continue to grow at
2.2%0 per year while diesel fuel will grow at 2.6%
and jet fuel will grow at 1.7% per year. This
continued growth will add stress to a refining
system that Is already running at maximum
output.




Domestic vs. Foreign Refining

= While cleaner burning fuels are being supported,
the upgrades reguired to produce them are
consuming resources that a refining company may
have used to expand capacity.

There will not be enough refinery expansion to
address growth in demand and focus resources on
upgrading plants to produce cleaner burning fuels.

Refiners on the U.S. West Coast market will have
to rely more on foreign imports of refined products
like gasoline, diesel and jet fuel in order to meet
future demand for these products.




Domestic vs. Foreign Refining

= Based upon supply and demand growth
projections we assume that by 2008 the West
Coast petroleum Iindustry will have to more than
triple its current levels of refined product imports
from approximately 160,000 barrels per day to
approximately 480,000 bpd in 2008 In order to
meet consumer demands in PADD V.

Imports primarily come on tanker ships through
the three major West Coast storage and
distribution hubs of Los Angeles, San Francisco,
and Portland.




Key Concepts

- US logistics infrastructure for petroleum imports Is at capacity

e Since 1981 refineries In the U.S. have declined from 300
to less than 150.

» Refinery capacity has actually increased
 The West Coast is projected to triple its imports by 2008

e The US Is having difficulty meeting current demands for
refined products

Tr—ge




Forecasting




U.S. Energy Consumption by Fuel
(1980-2030)




Peak Oll Sources

PEAK OIL
Oil and Gas Liquids - 2004 Scenarios

Billion Barrels a year (Gb/a)
o n 8 h 8 &

m

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

BUS-48 | Europe IMRussia [l Other M.East Il Heavy etc, Deepwater Polar [INGL

Source: Calin J. Campbell, PRD



U.S. Petroleum Supply, Consumption
& Imports, 1970-2025

Projections

Consumption

Domestic supply




Supply Chain Coests to Sell Gas

Inventory costs: Transport costs: Delivery costs:
up to 1e/g up to 3c/g up to 2c/g

Secondary
Distribution l
Gasoline sale

m S Marketing S /H 0L

Products
Market
(Rack]

pre-tax

v ;
Crud Products
Market o

(Wholesale)

Crude costs: Product costs:
up to 70¢/g up to 85c/g




Distribution as a % of Sale Price

AR g e T o e ol .
IR e ",:';_ l.,,;”m':];ﬁ:' Wt bl s What We Pay For In A Gallon Of Diesel
Pz 3 —n: :""I:'u ﬂ"‘l‘.:'-'l - [JI.IHE EDHT:l
gl SR el L K] Retall Price: $2 81/gallon

13%

Taxes

Distribution & Marketing

Refining

Crude Qil
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\ariable Pricing of Gasoline

Retail Average Regular Gasoline Prices

400 Zents per Gallon

33l

300

240

200

1320
ALg-05 Feh-0& ALg-06 Febh-0O7 ALg-07
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Key Concepts

e Energy consumption particularly petroleum is projected
to continue Its rise for the foreseeable future

e Distribution and marketing costs represent 8-14%
averaging <10% with a < 50/50 split

 Prices will continue to increase based upon this supply
and demand

* Pricing is seriously impacted by regionalization of
supply formulas

Tr—ge




Transportation

Pipeline
Rail
Barge
Marine
Truck




Today’'s Petroleum Transportation
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Pipelines

More than 65% of the oil and petroleum products used in
the U.S. each year moves by pipeline




Major U.S. Natural Gas Transportation Corridors

The EIA has determined that the informational map displays here do not raise security concerns, based on the application of the Federal
Geographic Data Committee’s Guidelines for Providing Appropriate Access to Geospatial Data in Response to Security Concerns.




Natural Gas Pipelines

— hterstate Pipelines
Intr==t 2= Pipdines

Source : Erergy Information Administration, Office of Oil & G=s, Matural Gas Division, Gas Transportation Information System




U.S. Crude OIll and Product Pipeline Systems
T

m—— Crude pipeline = Product Pipelines

Over 200,000 miles of petroleum pipelines
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Pipelines in US




Grades in Pipeline

Typical sequence in which products
are batched while in transit on Colonial System

@ Reformulated Regular Gasoline
@ Low Sulfur Diesel Fuel

)} Eerosine s Jet Fuel

& High Sulfur Dhiesel Fuel

@ Conventional Regular Gasoline
2 &11 Premium Grades

B Compatible Interfaces @ Reformulated Regular Gasoline

O Tran=smix
Clnterface material which
must be reprocessed)

Source: Colonial Pipeline Company




Largest U.S. Interstate Pipeline Companies

Rank by
2005 Mileage Company Mileage

Magellan Pipeline Co. LLC

ConocoPhillips Pipe Line Co.

Plains All-American Pipeline LP

Mid-American Pipeline

BP_Pipelines North America

Colonial Pipeline Co.

ExxonMobil Pipeline Company

Chevron Pipeline Co.

Enbridge Energy LP

o) Marathon Pipeline LLC

Ranked in order of 2005 mileage as reported in "SPECIAL REPORT: US gas carriers’ 2005 net incomes climb;
construction costs plummet”, Oil & Gas Journal, September 11, 2006.




Transport by Mode

Crude petroleum and petroleum products carried in
domestic transportation by the various modes of
transport in 1976 are tabulated showing a total of
1,945,234,800 net tons, of which

s 48.02 percent was transported by pipelines,
= 21.86 percent by water carriers,

s 28.75 percent by motor carriers, and

s 1.37 percent by railroads.

The comparative figure for 1975 was 1,831,515,800 net
tons, of which

s 48.02 percent was carried by pipelines,
s 22.06 percent by water carriers,

s 28.42 percent by motor carriers, and

= 1.50 percent by railroads.




Crude vs. Finished Transportation

In the movement in 1976 of crude petroleum only the

pipelines carried 75.33 percent of the total 608,630,800 tons
transported.

s This compares with 74.34 percent of the total net tons
transported in 1975.

In the movement in 1976 of petroleum products the pipelines,
which carry only the light products (gasoline, heating and fuel
oils, liquid petroleum gas, kerosene, and jet fuel), carried 35.58
percent of the total 1,336,604,000 net tons transported.

This compares with 34.82 percent of the total net tons
transported in 1975.

The increase in 1976 over 1975 in the tonnage of crude
petroleum and petroleum products carried by the pipelines was
6.2 percent, compared with an increase of 6.2 percent in total
demand.

Included is a comparison of the ton-miles of crude petroleum
and petroleum products carried in domestic transportation by
the various modes of transport.

Publisher Association of Oil Pipe Lines,Washington, DC




Key Concepts

 The US has a well defined pipeline network

e Crude pipelines distribute Gulf Coast crude to Midwestern
CHRENES

 Finished goods pipelines distribute refined product to
Midwest and East Coast markets

« Natural gas pipelines distribute Gulf Coast & Canadian gas
to demand markets

Tr—ge




Raillroads

Less than 3% of the total barrel miles of petroleum
product transportation used in the U.S. each year is rail




Rallroad Companies

« Burlington Northern-Santa Fe
e Conrail

e CSX Transportation
e |C&E Railroad
= |llinois Central

« Kansas City Southern

 Montana Rail Link

« Norfolk Southern

= Pacific Harbor Line
« Union Pacific

= \Wisconsin Central




BNSE Intermodal Network
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Union Pacific Network

Minneapolis/ _"*
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Major Raillroads by Revenue

Major North American Railroads By 2005 Operating Revenue

i (million U.S. dollars)
' $12,846

5800 BG4 2718

Copyright @ 2006, Association of American Railroads.




2006 Class | Tons Carried

2006 Class I Railroad Tons Originated

Chemicals

Copyright © 2006, Association of American Railroads

Farm products
Mon-metallic
minerals

Misc. mixed
shipments

Food & kindred
products

Metals & products
Metallic ores
Petroleum & coke

Other commaoditias




Key Concepts

e US freight railroads are dominated by four carriers
» Petroleum products are a small segment of total rail tonnage

» Rallroads represent less than 3% of the total barrel miles of
petroleum transportation

Tr—ge




More than 30% of the oil and petroleum products used in
the U.S. each year moves by barge




Petroleum Moved by Barge

Petrolewm & Petroleum Products
Foved by Tank Barge
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Key Concepts

* More than 30% of the oil and petroleum products used
In the U.S. each year moves by barge

e Barge transportation is more expensive than pipeline
but cheaper then rall

e Barge transport is limited in the Midwest upper Mississippi
due to frozen conditions during winter months

Tr—ge




Highway Transportation

While the last link in the transportation chain is often by
truck less than 4% of the total barrel miles of petroleum
transportation in the U.S. each year is by truck.




ational Defense & Highway System

Mational Highway System (NHS)
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Key Concepts

 The US has an extensive highway network
e Truck transport is most commonly the final delivery mode
* Truck transport is the most costly mode

 Truck transport represents less than 4% of the total
barrel miles of petroleum transportation in the US

Tr—ge




Transportation by Mode

Toral Qil Transport.
6,400 Billion Barrel Miles

Water
Carriers 27T%
' Pipelines

source: Estimated from Association of Ol Pipe Lines, Shiffa in Pefroleum Transporfafion, 2000




Pipelines accounted for two-thirds of the domestic movement of petroleum and
petroleum products in 2004.

Table 1.14
Ton-Miles of Petroleum and Petroleum Products in the U.S. by Mode, 1975—2004

Pipelines® W ater carriers Motor carriers” Railroads Total
Year (percent) (billion ton-miles)
1975 59.9%06 35.2%906 .3%0 .7%0 846.
1976 59.4%%0 35.4%06 .8%0 .5%0 867.
1977 59.1%6 36.1%06 .2%0 .6%90 923.
1978 50.5%0 45.7%0 . 7% .1%06 1160.
1979 51.8%0 44 .5%0 .6%0 .2%%0 1174
1980 47.2%0 49.6%0 .2%0 .0%0 1245.
1981 46.3%0 50.7%06 .0%0 .0%0 1218.
1982 46.4%0 50.6%0 .9%0 .1%%0 1218.
1983 45.5%0 51.5%0 .1%6 .0O%0 1223.
1984 48.1%0 48.4%0 .5%0 .0%0 1180
1985 47 .2%0 49.4%0 .4%%0 .0%0 1195.
1986 48.7%0 47 .8%0 .5%0 .0%0 1187.
1987 49.1%0 47 .4%0 .5%6 .0%%6 1195.
1988 50.6%06 45.8%0 .6%0 .1%06 1188.
1989 53.4%0 42.6%0 .8%0 .2%0 1094
1990 54 .2%0 41.7%0 .8%6 .3%0 1076.
1991 53.3%0 42.8%0 . 7%0 .3%0 1086.
1992 53.9%06 42.1%0 .6%0 .4%90 1091.
1993 57.3%0 38.8%06 .4%0 .5%0 1034.
1994 56.5%0 39.3%0 .7%0 .59%90 1046
1995 57.5% 38.4%%6 .5%%6 .6%06 1044.
1996 60.6%0 34.9%06 .9%0 .6%90 1022.
1997 64.5%06 30.9%6 .9%0 .8%06 956.
1998 66.7%0 28.5%0 .0%0 .8%0 929.
1999 67.7%0 27.1%0 .2%0 .1%%0 912
2000 66.1%06 28.0%06 .6%0 .3%06 873.
2001 66.2%0 28.1%06 .5%0 .2%0 869.
2002 67.8%0 26.3%06 .5%%06 .3%06 864.
2003 66.8%0 27.2%0 .8%0 .2%%0 883.
2004 66.4%0 27.4%0 .8%0 .4%90 902
Average annual percentage change

NNNNNNRRRRRRRRRRRRRRRRRRRRRRRPR
NWOOWORNNONONPFONFOONNONDWONDNNN

3
3
3
2
2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3

1975—2004
1994—2004

Source:
Association of Oil Pipelines, Shifts in Petroleum Transportation , Washington, DC,
June 2006, Table 1. (Additional resources: www._aopl.org)

 The amounts carried by pipeline are based on ton-miles of crude and petroleum
products for Federally regulated pipelines (84 percent) plus an estimated breakdown of
crude and petroleum products of the ton-miles for pipelines not Federally regulated
(16 percent).

P The amounts carried by motor carriers are estimated.




Key Concepts

« US petroleum transportation is dominated by pipelines
« Water inland waterway barges are the second mode

« While rail and truck are minor carriers they are the
primary final deliver mode

* While not indicated as a mode of transportation exchanges
are a primary means to of repositioning product

Tr—ge




Management Issues

Government

Regulations

Environmental
Requirements




US Petroleum Administration for
Defense Districts

Petroleum Administration
for Defense Districts

. 'RocKkies

West Coast, |

PADD 3: Gulf Coast \
._-- a2 "-...r__. ) "

) i

Source:www.eia.doe.gov




PADD: Petroleum Administration
for Defense District

PADD I: East Coast-17 States
13 % U.S. Gasoline Production
36% U.S. Gasoline Demand
Short 2120 MBPD of Gasoline

Receives 94 % Gasoline Imports




PADD: Petroleum Administration
for Defense District

PADD II: Mid Continent- 15 States
22 % U.S. Gasoline Production
29% U.S. Gasoline Demand
Short 725 MBPD of Gasoline Source: (EIA)




PADD: Petroleum Administration
for Defense District

PADD I1I: Gulf Coast- 6 States
44 % U.S. Gasoline Production
15% U.S. Gasoline Demand
Long 2294 MBPD of Gasoline




PADD: Petroleum Administration
for Defense District

PADD IV: Rocky Mountain- § States
3 % U.S. Gasoline Production
3% U.S. Gasoline Demand

Balanced in Gasoline




PADD: Petroleum Administration
for Defense District

PADD V: West Coast- 7 States
18 % U.S. Gasoline Production
18% U.S. Gasoline Demand
Short 110 MBPD of Gasoline




PADD: Petroleum Administration
for Defense District




Current Government Fuel Regulations

1990 Federal Clean Air Act

* Gasoline

- Severe Smog Areas- Reformulated Gasoline

- Must Contain an Oxygenate
(MTBE, Ethanol)

- Winter Carbon Monoxide- Oxygenate

* Diesel

- Low Sultur (500 ppm) for all On Road Uses

MTBE Bans
- Various states banning MTBE 1n gasoline 1n 2003/2004 45




Required Ozone Fuel Blending

U.S. Gasoline Reguirements and Ethanol Mandates [ April 7, 2007

B Oxroenated Fuels
B c~ceG

B cAOxXY CBG
B - cBG

B Oy Fuels/T. 8 RVF
B CO«y Fuels/7.0 RVP
_—J Conventional
B 7 :RvP

T e ] GPA - 300 PPM S
M RF G wiElthamnol
=== 5 RFG w/Ethanol
| NWY CBG
Bl 7O RvP
| | 7.8 RVP. MTBE-No Incraase
I

7.8 WP

Source: ExxonMaobil/AF]



Key Concepts

 The PADD system splits the US into 5 districts

* These districts along with the smog emission controls disrupts
the normal flow of supply and demand

 This disruption artificially impacts supply creating shortages
and influencing pump prices

Tr—ge




Competition & Integration




Largest U.S. Interstate Pipeline Companies

Rank by
2005 Mileage Company Mileage

Magellan Pipeline Co. LLC

ConocoPhillips Pipe Line Co.

Plains All-American Pipeline LP

Mid-American Pipeline

BP_Pipelines North America

Colonial Pipeline Co.

ExxonMobil Pipeline Company

Chevron Pipeline Co.

Enbridge Energy LP

o) Marathon Pipeline LLC

Ranked in order of 2005 mileage as reported in "SPECIAL REPORT: US gas carriers’ 2005 net incomes climb;
construction costs plummet”, Oil & Gas Journal, September 11, 2006.




1994 vs. 2002 Pipeline Operators

1994 Top 10 Interstate Oil Pipeline 2002 Top 10 Interstate Oil Pipeline
Companies Net Income (millions) Companies Net Income (millions)

BP Shell

Exxon ] BP
Colonial _ ExxonMobil |
Shell ] Kinder Morgan ]
Amoco ] Marathon ]
SFPP ] Colonial |
Chevron ] Koch |
ARCO ] Phillips ]
Lakehead _ Mars _

Point Agguello Williams

0 100 200 300 400 500 0 100 200 300 400 500

Net Income (millions) Net Income (millions)




Largest U.S. Interstate Natural Gas Pipeline Systems

(2005 Ranked by system capacity, million cubic feet per day (MMcf/d))

Pipeline Name Market Primary Supply States in Which Pipeline Operates Transported System System
Regions Regions (billion cubic Capacity Mileage
Served dekatherms) (MMcf/d)
1

v, IR INE NN O =] VA YA S 10,354

Transcontinental Gas Northeast,
Pipeline Co. Southeast

AR, IA, IL, IN, KS, KY, LA, MI, MO, MS,
NE, OH, OK, WI, GM

INGFig] i SO R, O EA MAS N O] RPA, T T
Wlicly A 5

Texas Eastern , AR, IL, IN, KS, KY, LA, MI, MO, MS,
Transmission Corp. , NY, OH, OK, PA, TX, WV, GM

Dominion Transmission Southwest,
Co. Appalachia

Nortr Plpeline \ ‘ 2 CO, 1D, OF, UT, WA, WY

Caro, ]

Natural Gas Pipeline Co. Midwest AR, IA, IL, KS, LA, MO, NE, OK, TX, GM
of America

AL, GA, LA, MS, SC, TN, T4, GM

Centerpoint Gas Southwest AR, KS, LA, OK, TX
Transmission Co.

AL, FL, LA, MS, T4, GM

Colorado Interstate Gas Central, CO, KS, OK, TX, WY
Co. Southwest

Tez Transission

Coro.

Great Lakes Gas Midwest
Transmission Co.




Largest U.S. Interstate Natural Gas Pipeline Systems

2006 Ranked by system capacity, million cubic feet

Pipeline Name Market Primary States in Which Transported (billion System System
Regions Supply Pipeline Operates cubic dekatherms) Capacity Mileage
Served Regions (MMcf/d) £

REEIIGIENE
Co,

Gas Transmission Western Canada
Northwest Corp.

Nortnern Borelar Pigeline A LN NG VITE, N,

Co.

Southern Star Central Central Central CO, KS, MO, NE, OK,
Pipeline Co. X, WY

Nzrtlorizll Fuel Gais Siugoly i s N, PA
Co. ‘

Questar Pipeline Co. Central

Transerission SO SEUIWES: AT EIESEATNVISIIPENE]Y]

Algonquin Gas Southwest CT, MA, NJ, NY, RI
Transmission Co.

Soltnwest i, LA, WS, TN, GV

ND, MN,

ca,

Co.

Kern River Gas CA, NV, UT, WY
Transmission Co.

Fligh Islancl Offshiore
J/)[Hff

Trunkline Gas Co. i Southwest AR, IL, IN, KY, LA, MS, 606 1,680
OH, TN, TX

115,06

Other Interstate Systems
(79)

1 apacny levels are reported to FER(fm Eul dekatherms, or volumetric gnits. For this presentation, reported capacity figures are presented as|volumetric (MM@ﬂﬁ Sifllon cubic feet per day) assuf g azonversion factdr of 1 [Mcf/d&H fDth/d
| 0] 0)

Source: Federal Energy Regulatory Commission (FERC), Mileage & Transport: FERC Form 2 & 2A "Major and Non-major Natural Gas Pipeline Annual Report," Capacity: FERC Annual Peak Day Capacity Report Section 284.13(d).

33,235




KM Delivery Market Access
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Pipeline Routes:

Kinder Morgan

CALMEV, CFPL, PLANTATION
KMP (WEST)
Crion p— Seaway

* Colonial Phillips
Explorer Kaneb & Chase

TEPPCO Williams
— LONghOM vmmimmem Aspen
ssassans: Contenmal s Fagle/Citgo

= = = Marine Routes




Major US Crude & Gas Produces

= =

Crude Qil Production Production
Rank Company Name (thousand barrels/day) Rank Company Name (milion cubic feet/day)

BPPLC ... 3,465
CHEVRONCORP .......... ..ot 2,355
CONOCOPHILLIPS. . ...t 2,110
EXXONMOBILCORP .......... ...t 2,057
DEVON ENERGY CORP

CHEVRON CORP

CONOCOPHILLIPS

SHELL OIL CO

OCCIDENTAL OIL & GAS CORP

AERA ENERGY LLC

EXXONMOBIL CORP

KERR-MCGEE CORP

APACHE CORP

AMERADA HESS CORP 10 ENCANACORP........................ 1,419
Top 10 Volume Subtotal Top 10 Volume Subtotal 20,086
Top 10 Percentage of U.S. Tofal 55% Top 10 Percentage of U.5. Total 38%

00 -] v N B L0 P —

(]

1
2
3
4
5
6
7
8
9
0

—




Key Concepts

* Major oil companies and partnerships of major
oll companies dominate the pipeline industry

e Barge transportation companies are independent from
oil company ownership

 Railroads and truck lines are independent of
oll company ownership

* There does not appear to be any trend towards multimode
ownership to control petroleum transportation in the US

Tr—ge




Ethanol and Bio diesel




U.S. Ethanol Refinery Locations
=

%
%

0 Biorefineries in Production (115)

| Biorefineries under Construction (79)




Ethanol Plants by Type

Ethanol Plants




Ethanol EFacts

What is ethanol?

Ethanol is ethyl alcohol, essentially 200-proof grain alcohol.
An ethanol production facility, a "plant" or "biorefinery,"
produces pure fuel-grade ethanol, and then that ethanol is
blended in a percentage with gasoline to create a finished
motor fuel. A small amount of gasoline is blended into the
ethanol at the plant to denature it, or make it unfit for human
consumption.

What kinds of ethanol-blended fuels are available?
Ethanol can be blended into varying percentages in gasoline,
the two most common blends being 10% and 85%.

Source American Coalition for Ethanol




Ethanol Facts

E10 - 10% ethanol and 90% unleaded gasoline - is the
most common way ethanol is available to motorists. All
automakers approve ethanol blends up to this 10% level
by warranty, no matter the make or model of the venhicle.
About 99% of America's ethanol is retailed as E10.

E85 - 85% ethanol and 15% unleaded gasoline - is an
alternative fuel for use in Flexible Fuel Vehicles (FFVs).
FFVs can use unleaded gasoline or any blend of ethanol
up to this 85% level.

Some areas of the country use ethanol blends in other
percentages; for example, gasoline in California contains
5.7% of ethanol instead of the more common 10% blend.

Source American Coalition for Ethanol




U.S. Ethanol Production Capacity by State

Online  Under Construction/ Total
Expansion

lowa 1701.5 1535 3236.5
Mebraska 655.5 965 1620.5
llinois 83 3 1172
South Dakota £3z 378 910
Minnasota E41.6 240, 7821
Indiana 102 551 653
Kansas 2125 295 507.5
Wisconsin 230 272 L02
Texas 0 370 370
Ohio 3 330 333
Michigamn 107 262
Morth Dakota 150 233.5
Mew York 164 164
MissoLri 0 155
Oregon 143 143
Colorado 40 125
Tennessee b a8 105
Georgia 100 100.4
California 0 68
Arizona 0 G ]
Washington 0

Kentucky 35.4

Mew Mexico 30

Wyoming b

Tatal 5493.4

Source: Renewable Fuels Association, January 2007




U.S.

Millions of gall ons

Fuel Ethanol Production

Historic U.S. Fuel Ethanol Production

5
=]
4500
4000
3500 w
g
o
3000
2500 |
E
. B
3
2000 _
: | | | |
1500
o 5B
1000 28388, Hn _
]
- 3
Ty
500 g [T=]
[§%]
h -l(l
oMM
[ o] [ o]
§ =
(=]

006E

OLBZ

0ZEL
aorl
OOEL
ool
oLpl

oozl

OOLL

e e T . (s (e T . e e T R (s ey

*Estimated

Source: U.5. Energy Information Administration / Renewable Fuels Association



2004 Ethanol-Blended Fuel Use by State

2004 ETHAMNOL-BELENDED FUEL USE BY STAT

STATE

Adabarma
Adaskka
Auarizormna

A kkamnsas
Califormria
Colorados
Commecticut
Delawvewars
Dist. of Col.
Florica
SGeorgia
Haweaii
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Ilimois
Imndiamna
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MNewada
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Oy i
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3,209

15,779, 408
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1. 420, 385
1. 17,313
43 295
02, 696

1. 793
3,033
2,785 9321
1,220,178
18,898
IT1. 993
A4Ess, 427

S54 975
1,795
105,022
1.976,299
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2006 World Ethanol Production
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Ethanol Industry Ovenrview

In 2006, 110 ethanol plants in 21 states produced a record
5.2 billion gallons of ethanol—nearly double the amount
produced in 2000.

In 2006, the U.S. produced about 5.2 billion gallons of
ethanol. The nations' annual consumption of gasoline is
approximately 140 billion gallons.

In 2005, 14 percent of the U.S. corn crop went for ethanol
production, and for the '06 crop that figure is expected to
rise to 20 percent.

Source: ethanolfacts.com; ethanol.org




Ethanol Projections

The US Congress passed a bill requiring that by 2012

5.1 billion gallons (BGY) of ethanol will be available as
useable fuels in the US.

U S ethanol is produced from corn that is transported to
Ethanol plants by truck not rail.

Pipeline and truck shipments are not considered to be an

economically means of transport due to special handling
regulations.

Source: ethanolfacts.com; ethanol.org




Demand and Planning

The majority of the logistic obstacles to ethanol
distributions can be overcome given adequate planning
and sufficient capital investments. The question becomes
one of the potential of return on such an investment.

One of the major demand areas is California that has been
mandated to replace MTBE (an imported product exempt
from the Jones Act) with ethanol.

Significant investments are required in that the source of the
Input materials corn are predominantly in the Midwest while
the demand markets are on the east and west coasts .

Source: ethanolfacts.com; ethanol.org




Water Tfransport

Ocean water transport to California via the Panama Canal is
subject to reliability issues transit requiring a month with
delays ranging 5 to 10 days.

Inland water transport is limited due to three issues;
« Marine Vessels that compile with The Jones Act

e VVarious water control acts

» That the upper Mississippi river in the Midwest tend to be frozen
during a key portion of the demand period

* The increase of 5.1 (BGY) represents a 0.58% increase at a time
that other traffic is anticipated to rise at a rate of 1.3% annually.

Source: eia Energy Information Administration




Rail Transport

Rail transport is most economical and results in optimal
transit times if moved as unit trains.

A typical car holds 30,000 gallons of which there are
currently 41,000 nearly all non-railroad owned.

Rail transport limitations would be yard space, switching
capacity at terminals and unloading capacity. Most
terminals equipped to unload ethanol are limited to spotting
3-5 cars even larger terminals cannot routinely spot more
then 15-20 cars at a time. Consequently a unit train of 100
cars would need to be broken into segments.

Source: eia Energy Information Administration

AAR Association of American Railroads




Rail Transport

Rail transport comparisons single car movements to unit
train movements lllinois to Phoenix, AZ:

Single Car Activity Unit Train

10 days Outbound [/ days
2 days In yard < 1 day
3 days switching <1 day
10 days return [/ days
25 days Totals 15-16 days

Source: eia Energy Information Administration




Ethanol Transportation Costs

Expanding the US ethanol production to 5 billion gallons per
year will result in an estimated average cost of $.08US per
gallon for ethanol transportation.

PADD Cost/ Gallon
1 $0.111
2 $0.043
3 $0.066
4 $0.047
5 $0.127
Average $0.077

Source: eia Energy Information Administration




Terminals

There has been a significant increase in.competition in
the “for-hire” segment of the independent liquid terminal
Industry. Many terminals have responded to rising
ethanol demand by escalating their marketing of ethanol
storage services. A number of master limited
partnerships have been rapidly acquiring additional
terminals and aggressively marketing the increased
storage capacity. At the same time, several oil
companies have brought new storage capacity to the for-
hire market as they have converted some of their own
storage tanks and loading racks to “profit centers.”

Source National Petroleum News




Key Concepts

e US ethanol is produced from corn as a base stock
e Corn is a Midwest crop
» The bulk of all ethanol plants are in the Midwest

 Rall is the most economical mode of transport for
ethanol in the US

Tr—ge




Liguefied Natural Gas




LNG Import Terminals

iy #—*_

o
.
Lake G:r'lﬁ, LA

Pefiuelas, PR ¥l

Today, there are only five U.S. facilities (and one facility in Puerto Rico) capable
of importing LNG — not nearly enough to handle the amount of LNG needed.

There is also a export facility in Kenai, Alaska. Natural gas is exported here
because without a pipeline or an LNG import terminal on the West Coast, it is

impossible to bring the Alaskan natural gas to the lower 48 states for domestic
consumption.

Source: Federal Energy Regulatory Commission January 17, 2007
Center for LNG




U.S. LNG Import Terminals

....___b Everett, Massachusetis
3.5 Bcf Storage Capacity
Regasification Capacity:
Peak: 885 MMcf per day
Lake Charles, Louisiana ® Baseload: 710 MMcf per day
8.2 Bof Stora acity
REﬂaﬁiﬁﬁﬁﬂEE Gac:r;rtr ‘\\ Cove Point, Maryland
Peak: 1.2 Bef per day 7.8 Bef Storage Capacity
Baseload: 530 MMcf per day Regasification Capacity:

Peak: 1 Bef par day
/ & Baseload: 750 MMcf per day
@ \ Elba Island, Georgia
4.1 Bef Storage Capacity
] v Ragasification Capacity:

Peak: 675 MMcf per day

Gulf Gateway Energy Bridge Baseload: 480 MMcf per day

No Storage Capacity
Regasification Capacity:
Peak & Bassload: 500 MMcf per day

Source: Guy Camiso, ETA | 10th Annual Asia il and Gas Conference, June 14, 2005




Monthly Gas Imports
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B Lake Charles, LA
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Source: Denved from ElA data.



Liguefied Natural Gas

Natural gas cannot be efficiently transported very long
distances (e.g. across oceans) In its gaseous state.

LNG Is shipped on secure and specially designed ships with
more than six feet of space between the outer hull and inner
hulls.

Upon arrival at its destination, LNG is generally transferred
to specially designed and secured storage tanks and then
warmed to its gaseous state — a process called
regasification. It is transported via pipelines to consumers,
Industries and power generators who rely on natural gas.

Once LNG returns to its gaseous state, it is distributed as
natural gas through pipelines to consumers.




LNG Industry Costs Declining

LNG projects are among the most expensive energy projects.

According to an independent LNG consultant, there are four
main price components of an LNG project, from the gas field
to the receiving terminal:

— Gas production: from the reservoir to the LNG plant,
Including gas processing and associated pipelines (15 to 20
percent of costs);

— LNG plant: gas treating, liquefaction, LPG and condensate
recovery, LNG loading and storage (30 to 45 percent

of costs);

— LNG shipping (10 to 30 percent of costs); and Receiving
terminal: unloading, storage, regasification and distribution
(15 to 25 percent of costs).

Source: EIA/DOE




Major LHG Movements
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hMoter Tre map Indudes fows grecter than 3 Bol for Imports Into the United Staice, and Nows greater than
15 Bct for Imports into &l other Countros.

Souroe Iimports o the Unkad States and Imports h;%;l]inﬂ Maeloo from the Linfted Statoc
Inlormation Adminstration, Apfral Sa Monshy My - Al Othar Coutries: Omganimabion for Boonomic

Cooporation and Devoloprment, Mtarmational Encngy Agancy, Maturd Gas formation 2003 [wih 2002 data).




LNG SECURITY AND SAFETY:

TERMINALS

LNG terminals are designed to inciude splll contaimment systems, fire

protection systems, multiple gas, flame, smoke and low- and high-tem perate e
detectors and alarms, and awtomatic and mamal shut-down systems. Each

LNG tanl/procass area must have & thermal exciuslon zone and & vapor
disperslon excluslon zone within the owner's control per Federal Energy
Regulatory Commisslon (FERC) reguiations. Annuailly, U.S. Department of
Transportation (DOT) staff inspect LNG terminals to monaltor conformance
with ail requirements. Every two years, FERC staff Inspect LNG fachities to
maaltor the condbtion of the pirysical plant and Inspect changes from the:
orlginally approved faclilty deslgn or operations.

LMG i st in Epacial, low tampergtua coyogarnic,
naspressurizad taks B —260 dogress Fakreheit
LNG tanks must heve & prinary, sscondary, and

in 50me c356E 3 ety containment system. All tanis
have 3 nickel steal innemall for primary comainmeit
‘50me tanks heve B coicrete remimad outer wal fr
secandal cankainment, sone have 3 carbon shedl
ourter wall with & dke o inpaundment for sazondaly
comtainnent.

THE CENTER FOR
Ligaafied Natura] Ges

Visht our wabslte ot www.ingfacts.org
Telephone: 202-ZE0-2353

MARINE TRANSFER (OFFLOADING) AT THE TERMINAL

LNG marine teminals must prepare and inplement securky
plans Tor deteming “transportion secarly incidents” i the
“nainum edent practicabi”

Aceags tn merne tamt are s linfed to authored
perEonmeL
Thi U5, Crast Cuand (UISCE) designzies the ars sound

Marine Traarler Teminals & 3 Securily Zone, wth resiicted
BO0a5E.

Warne tamter teminals have ficed s2esors that continuousy
moniior far naturel gas vepors. Each transfer system hai &
BMRgEncy Shuicow syviEm that can be ectveked manualy

oF Bctivatad 3uomaticaly when the T senscrs Mently

LM spils Or measure dengermis levels of 1atiral gs. Miltiple
Tire detectars are _quied for the marine iransfer anea.

Prior to any LN tans'er commenciag, the ship and termins|
B meet 10 eesure &l aspacts of =2k, Ragalations requine
Tacifly B vegss! sacurly TTcers o ba prasent. At e
Secretion af the USDG, USDS persnansl ere svalsbie tn
montior the webemay, the shig, and the Bcilly.

Srel or
Reinforced .
Conaele -~

CROSS-SECTION OF THE STORAGE TANK WALLS

e Perlite: Iz wiioni
I e Tank Whills and Bl
e 0 Hicked Steel My
_ Sinbes S
Seoonday Bae

o Eze reulsion Fewn Gles

__ Heating [ucis 1o provent
ground freding

SITE SECURITY

UUndler tha Warine Transpartation Sately Act (WTSA), faciiies
Bt U5, povts, inchicing LNG tenminals, 3rs required o suomit
Failiy Securky Plan: to the Cosst Giard Captain of the Port
for mview andl Bopival. The facilly must desigrate 8 Facily
‘Sacurily Dicer, concuct 3 faciky scHTtly 3ssessmant,
mploment securly mesures to prowioe increasing levals

of sacurlly st Increasing Marttime Securtly (MARSEL) |avels,
end conchuct securly acercises and drils o 3 rgelar bask

In adcitian, the pen must indude pracadures for praventing
unauthorired access, coordinstingwith lozsl, stete and faderal
atharkies, responding b securtly incidemts sad training

of persamdl.

SITE SECURITY IS
MAINTAINED BY A
VARIETY OF MEANS
INCLUDING:

W Limking socess via protactive Encliswes ayo
perimeter f2nzing with 2ach access loeked anyor
uarded

W Canstark morioring [ncuding Closed Crenit )

m Al pereonasl must undengo secarity and e
protaction trining.




LNG SECURITY AND SAFETY: —
SHIPS ——_

Telephone: 202-286-2253

The safety record of LMG ships far
exceads any other sector of the — LNE ship e dombehald rd pecielly g o LNG SHIPPING OPERATIONS
shipping Industry with more than v ,-,ﬁ',.:,'.,’:ﬁ the LN is storee in pecial contanment systems tht are MY ks and pors workdide thet engage in imematicasl
40,000 dlaliveries. Over the past 40 R niatunder presars and af shaut -6 deghees Fabenhst trade: corply with the Inbamational Ship and Port Fealiy
years, there have been no collisions, With more than sk feet beiwemn the arer hul and the Seaurity Code. Foreignfyjger ships entering 1.5, wetesys
fires, explosions or bull falures - angn, e vemsals ars designed 10 probect the carge ks meet the seoarly reguirements of the Mariine Tnesporizice
resulting Im & loss of contalnment . i and provent lsakage or e in tie e svent of an Seaurity hert af 2002 (WEH).

for LMG ships In or &t Saa. r waokd et The Imiemestiona | Mariime Crgaakrion (800

= B b develcped intentiond standards ¢ the coasiuction LG ships: entering 13, wrters ane requird by the LLS.
Ei!-IﬂdIl_l Fealaion e _‘Ihl‘fﬂih H.HHL.E-THI. Lot Buard U.E:Ehlf-ﬂtﬂﬂdm.ﬂthﬂi
ol Membrane iy the persan anthoresd to implament seartly sctions,
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Key Concepts

e There are currently only five LNG import terminals in the US
» Natural gas consumption is projected to continue to rise
* LNG is not widely distributed in the US rather it is converted

back to gas and is transported along the natural
gas pipeline network
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Summary




Heading For An Oil Shock

2001-2010 2011-2020 2021-2030

Exploration &
Development

Nonconventional ol 49 60 96

Refining
Tankers 37 79 76
Pipelines 20 23 23
TOTAL $917 $1,045 $1,135

Investments needed to meet world oil-and-gas demand in the
International Energy Agency's reference scenario, in billions

*LNG iz liqguefied natural gas
Source: Infemational Energy Agency, Paris




Heading For An O1l Shock

2001-2010 2011-2020 2021-2030

Exploration &
Development

LNG* liguefaction

LNG
regasification

LNG ships
Transmission

Distribution

Underground
storage

TOTAL




U.S. Crude Qil Production Trends
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GDP

Annual percentage growth rate at market
prices based on constant local currency

U.S.
1995796 97 98 939 00 01 02

Source: The Word Bank




World Oil Consumption Growth
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World Oil Consumption

Assuming high economic growth
In millions of barrels par day
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source: EIA, U.S. Dept. of Energy 2003 report




Worldwide Direction of Trends

s Consumption Is
projected to increase
at the rate of 1.4
million barrels per day
(US .2 & China .5)

Non OPEC supply Is
projected to rise at a
rate of .6 million
barrels per day

OPEC supply Is
projected to remain flat




Domestic US Trends

= Consumption Is estimated
to grow at the rate of 1.4 %
to an average of 20.9
million barrels per day

Crude olil production Is
estimated to Increase at a
rate of .6% to an average
of 5.2 million barrels per
day

Inventories are projected
to decrease by 8 million
barrels to 205 million or
below a 10 day supply
based upon the past 5
year history




Direction of Prices

s Continued Increases In
the cost of crude RAC

2006 2007 2008
60.23 62.35 63.95

Natural gas spot market
prices will also increases
on a cost mcf base

2006 2007 2008
6.93 7.91 8.39

Source: eia Energy Information Administration




Key Concepts

e Significant infrastructure investments are needed to the
current petroleum network

e Strong competition for imported crude oil are anticipated
from China and India

 The US’s rising oil and gas consumption and needed
Infrastructure investments will continue price increases

Tr—ge




Conclusion




US vs. Brazil

The US’s petroleum networks
Infrastructure 1s more highly developed

The US demand markets are more evenly
distributed

The US petroleum S&D system
encourages product swaps, transfers and
In transit sales

The competitive petroleum transportation
network is not dominated by any single
player




Key Take Always

- The Transpetro network is marine and pipeline
* The US transportation network is heavily pipeline orientated
* The US network is dependent upon trades, transfers and

exchanges
e US ethanol transportation is primarily rail and truck based




Questions

Freese & Assoclates, Inc. www.Freeselnc.com




