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- ExxonMobil 
- Mid-Valley Pipeline 
- BP Pipelines 

MIDWEST CRUDE AND PRODUCT SUPPLY INTERRUPTION EVENTS 3 

4 PRODUCT PIPELINE OVERVIEW 
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- Centennial Pipeline 
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- TEPPCO 
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OIL SUPPLY AND DEMAND OVERVIEW 
Global oil’ demand has been growing steadily for a decade and demand growth 
continues unabated. Figure 1 provides some perspective of global oil demand over the 
last ten years, with growth over this period totaling in excess of 13 million barrels per 
day (MMb/d).’ 

L: 
I 

7gure 1 
World Oil Demand 

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

Oil demand is fundamentally driven by the level of economic activity, energy intensity 
trends, and population growth. There are distinct regional differences in these demand 
drivers and, thus, stark differences in regional oil demand rowth prospects. For 
example, over the last ten years oil demand in non-OECD countries has expanded at 
twice the rate of the OECD countries. If Russia, Eastern Europe, and the Central Asia 
republics, which have experienced a collapse in oil demand as their oil-intensive, 
inefficient heavy industries were shut down, are excluded from the non-OECD country 
set, the disparity between oil demand growth in the developed versus developing world 
would have been even greater. Oil demand growth in the developing world is driven by 
a powerful combination of rising incomes, growing populations, and rural and urban 
road construction. The shifting patterns of oil demand growth are also, in part, fueled by 
the transfer of manufacturing activity to less energy efficient non-OECD countries. 

China alone has been responsible for roughly one-third of the global oil demand 
increase in the last several years. In the last ten years, Chinese oil demand has 
doubled. In 2003, China passed Japan to become the second largest oil consumer, 
following only the United States. However, on a per capita basis, Chinese oil demand 
can increase ten-fold and still not reach US.  levels, even though Chinese per capita 
demand levels are already well above other large developing countries such as India. 

? 
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2005 2010 2015 2020 2025 2030 

Figure 2 below displays the International Energy Agency’s (IEA) forecast for oil demand 
from 2010 through 2030.4 Emerging Asia (including China and India) will account for 35 
percent of the increased oil demand through 2030, with China’s oil demand more than 
doubling. Figure 2 illustrates the IEAs Reference Scenario, which assumes that 
national governments stick with policies that have been already enacted with regard to 
energy usage. And the IEA is clear, absent new governmental policies, the world’s 
energy requirements will grow inexorably. The IEA also offers a World Alternative 
Policy Scenario that considers the implications of vigorous new policies on the part of 
the energy-consuming countries to reduce energy usage and switch away from fossil 
fuels. Many of the energy policies included in the Alternative Scenario are specifically 
designed to reduce oil use in the transportation sector, such as the increased use of 
hybrid powered vehicles, higher fleet efficiency standards, and consumption of biofuels. 
Under the Alternative Scenario, versus the Reference Scenario, the use of non-hydro 
renewables is almost 30 percent higher and global oil demand is some 12 MMbld lower 
in 2030. Nevertheless, even under the Alternative Scenario, the world’s oil consumption 
in 2030 is still some 20 MMb/d higher than that of today. 
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Figure 2 
World Oil Demand Forecast 

E O E D  North America O E D  Europe 0 O E D  Pacific 0 Middle East Chinallndia Latin Amr ica Africa Other 

GLOBAL OIL SUPPLY 

The map below illustrates the uneven distribution of oil reserves across the globe, 
according to the Oil & Gas Journal.’ Canada is the only country in the Western 
Hemisphere that is in the top category in terms of oil reserves. 
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Figure 3 
2005 Crude Oil Reserves by Country 

World Oil 

.a 
:* Figure 3. As 
U there is not a 
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Reserves, 2004 

~ 1 500 to 999 Million Barrels 
j 100 to 499 Million Barrels 

~ c 100 Million Barrels 
~ .. -~ 

The oil reserves of the top ten countries are further compared to that of the United 

s worldwide at 
the beginning of 2006,6 whereas the EIA estimates current global oil resources to be at 
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least 2.9 trillion barrels, with more than 900 billion barrels of oil still undiscovered in 
2025.’ 

Nevertheless, almost all of the information sources agree that Canada’s crude reserves, 
mostly located in the western province of Alberta, are enormous. The Alberta Energy 
and Utilities Board (AEUB) estimates total bitumen reserves to be 1.7 trillion barrels, of 
which 315 billion, are recoverable.8 Much of Alberta’s crude reserves are in the 
Athabasca Oil Sands region, which contains unconventional oil reserves that the oil 
industry has long been aware of but has not heavily exploited for a variety of technical 
and economic reasons. However, steady advances in technology and higher oil prices 
have now made the Oil Sands economically attractive to develop. It is the oil reserves 
contained in the Athabasca Oil Sands region that today makes Canada’s total crude 
reserves second only to Saudi Arabia in size. 

Crude production in the United States is forecast to plateau in 2010 and begin declining 
after 2014;’ and, consequently, the United States increasingly will have to turn to 
imports to satisfy its steadily rising demand for oil. Globally, most of the increase in oil 
supply will be provided by the Middle East, Russia, and Africa as illustrated in Figure 
4.” Latin America and the central Asian republics are also projected to substantially 
increase their oil production. In contrast, almost all other countries will see declines in 
their indigenous oil production. 

World Oil Production Forecast Figure 4 

2005 

mOECDNorUlAmerivl OOECOEurope UMiddleEast mRussia 8Chinallndia mLatinAmerica mWca mMhe 

CANADIAN CRUDE PRODUCTION 

Canada became a sizable crude producer in the 1950s, and has been exporting crude 
to the United States since 1951. The early Canadian production was various grades of 
conventional crude, and these remain a significant proportion of the overall Canadian 
crude production today. The commercialization of the Oil Sands began in 1967 with 
surface mining and upgrading by the Great Canadian Oil Sands Company (now 
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Suncor). The lessons learned from this operation have paved the way for today’s Oil 
Sands industry resulting in expected total Oil Sands production of 1.0 MMb/d in 2006. 

Western Canadian crude production exceeded 2.2 MMb/d in 2005, and it is widely 
anticipated that production will continue to climb over the next decade. Crude forecasts 
vary, but perhaps the most commonly used forecast is that of the Canadian Association 
of Petroleum Producers (CAPP). CAPP represents the upstream oil and gas industry in 
Canada, and its approximately 150-member companies collectively produce more than 
98 percent of Canada’s natural gas and crude oil. 

CAPP periodically develops a crude production forecast for Western Canada, primarily 
to provide its members with information to evaluate the need for new pipeline capacity 
from Western Canada to various markets. CAPP’s most recent forecast was publicly 
released in May 2006.” The forecast is based upon a combination of a survey of 
CAPP’s member companies regarding their plans for Oil Sands production and an 
extrapolation of historical trends for conventional crude production. 

Figure 5 illustrates CAPP’s most recent Western Canadian crude forecast. Production 
from the Oil Sands is projected to grow at an annual 9 percent rate to reach some 4.0 
MMbld by 2020, and total Western Canadian crude production will reach 4.7 MMb/d. 
The total production’2 of heavy crude is forecast to increase from today’s total of roughly 
1 .I MMb/d to 2.6 MMb/d by 2020. 

Figure 5 
Western Canadian Oil Production 

; 3.0 

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 

Enbridge also publishes a long range forecast for its own and industry’s planning 
p~rposes. ’~  Somewhat similar to CAPP’s approach, the Western Canadian crude 
producers were surveyed regarding their future plans. In addition, Enbridge 
approached refiners for information on crude demand in their respective refineries for 
the period of 2005 to 2019. Individual company responses are held confidential by 
Enbridge. The supply information is balanced against the refinery demands to develop 
a likely production and disposition for Western Canadian crude. By 2015, Enbridge is 
forecasting total western Canadian crude production of 3.5 MMb/d (compared to 3.6 
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MMb/d by CAPP), with 2.3 MMbld of Canadian heavy crude supplied to the market 
(which is consistent with the CAPP forecast). 

UNITED STATES OVERVIEW 

The United States has had the largest oil consumption of any country for over 50 years 
and is forecast to remain the largest for the foreseeable future. As a consequence, the 
energy infrastructure that provides the American consumer and economy with the 
desired oil-based energy products is enormous. This infrastructure includes the 
refineries that transform crude oil into refined petroleum products, the pipelines that 
transport crude to the refineries, and the pipelines that move most of the refineries' 
refined product output to the consumer. Figures A-I and A-2, in the Appendix, provide 
a sense of the scale and extent of the crude and product pipeline systems that supply 
American consumers with their petroleum products. 

U.S. OIL DEMAND OVERVIEW 

The United States consumed 20.8 MMb/d of oil in 2005, which equates to 25 percent of 
global oil demand. U.S. oil consumption has been steadily rising in recent decades, as 
shown in Figure 6 be lo^.'^ 

Figure 6 
U.S. Oil Demand 
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2006 total is daily awrage through August. 2006. 

Oil consumption in the US.  is widely expected to continue to grow for decades to come. 
Long-term trends in U.S. oil demand are influenced by a variety of factors that by their 
very nature are difficult to predict. These factors include: energy prices, U.S. economic 
growth, future public policy decisions, consumer behavior and preferences, and the rate 
and nature of advances in technologies. In December 2005, the Energy Information 
Administration (EIA) released its Annual Energy Outlook 2006, which projects that U.S. 
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oil consumption will increase by one-third, to 27.6 MMb/d by 2030.15 Moreover, 
following a major reevaluation of its expectations of future oil prices, the EIA has also 
increased its oil price forecastI6 by about $21 per barrel from its previous forecasts and 
still projects significant growth in U S .  oil demand. The EIAs 2006 demand forecast 
also reflects a higher rate of market penetration of hybrid and diesel vehicles throughout 
the forecast period than was the case in its previous Annual Energy Outlooks. 
Hydrogen-fueled vehicles are not expected to have a significant impact on the market 
before 2030. 

U S .  REFINED PRODUCT DEMAND OVERVIEW 

Figure 7 illustrates the composition of the refined product demandI7 within the United 
States. Today, 72 percent of the total US.  demand for petroleum products is for 
transportation fuels.” The proportion of transportation fuel within total demand is 
expected to continue to increase over time as oil use in power generation is phased out 
and as the industrial sector experiences slower growth rates. 

Figure 7 

2005 US.  Refined Product Demand 
12% 

9% 

sGasi le 8 Jet Fuel 
0 Distillate Fuel 
8 Other 

0 Residual Fuel and Asphalt 

The demand for gasoline is that which is most influenced by governmental policies and 
consumer behavior, whereas the demand for distillate and jet fuel tends to be more 
influenced by the level of economic behavior. Moreover, the absolute volume of 
gasoline demand considerably exceeds that for distillate and jet fuel, and policies that 
influence gasoline demand will have the greatest impact on overall oil demand. 

With the imposition of the Renewable Fuels Standard (RFS)’’ in 2005, the potential has 
arisen that renewable sources for transportation fuels may act to reduce the need for 
oil-based fuels, such as those produced by refineries. Beginning in 2006, the RFS 
requires 4.0 billion gallons of renewable fuels (which, as a practical matter, is primarily 
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ethanol) to be blended into the U.S. gasoline pool, and this requirement increases 
annually until 2012, at which point it reaches 7.5 billion gallons. As a result of the RFS, 
conventional gasoline demand growth (excluding ethanol) will be tempered to an extent. 
However, as shown in Figure 8, it is still forecast by the EIA that the annual growth in 
conventional gasoline consumption over the next 10 years will surpass that experienced 
since 2000 despite the rising volumes of renewables in transportation fuels and the 
rising proportion of high efficiency vehicles.'' 

Figure 8 
U S .  Gasoline Demand Growth 
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After 2012, current legislation simply requires that the annual RFS limit be raised in 
proportion to increases in overall gasoline consumption and, therefore, current 
government mandates will not result in an increasing proportion of renewables. This 
effect is seen in Figure 8, as once the 2010 to 2015 period is reached the rate of 
increase for gasoline excluding ethanol is about the same as that of total gasoline. 
Thus, the impact of the RFS, while appreciable, will not eliminate the need for increased 
supplies of gasoline from American refineries or from gasoline imports. 
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U S .  OIL AND REFINED PRODUCT SUPPLY 

Today, U.S. refineries consume just over 15 MMb/d of crude, plus another 1.5 MMb/d of 
other refinery feedstocks and blendstocks. However, domestic crude production in 
2005 was only about 5.2 MMbld, resulting in a supply demand balance for crude oil that 

Figure 9 

U S .  Crude Oil and Refined Product Imports 
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I Q Crude Oil Petroleum Products/ 

is quite different than that for refined products. U.S. refineries produce a comparatively 
high proportion of the refined products consumed domestically. However, US. crude 
production satisfied only 34 percent of the crude demand of domestic refineries in 2005. 
Figure 9 rovides a sense of the volume of crude imports versus refined product 

US.  crude supply has been in general decline since about 1985, and there is little 
prospect that this will significantly change. This remains the case even if additional 
areas are opened up for exploration in Alaska or offshore. Figure 10 illustrates the 
supply volume of U.S. crude since 1950. 

imports. 8 
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Figure 10 
U.S. Crude Oil Production 

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 

Consequently, the United States must import enormous volumes of crude from many 
countries around the world. Fi ure 11 provides a general overview of the sources of 
U.S. crude imports since 2000. The country origin of U.S. crude imports has critical 
security of supply implications for the United States, as sizable volumes are imported 
from countries that have experienced major supply disruptions. These issues are 
further discussed in Attachment 1, Perspective on Global Security of Supply. 
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Today, U S .  refineries produce about 87 percent of the refined products consumed by 
American consumers and industry.25 The balance, some 2 MMb/d, is imported from a 
wide variety of countries, as shown in Table 1 .26 The volume of refined product imports 
has risen over the years as the rate of increase in U.S. refining capacity has not keep 
up with the rate of increase in refined product demand. And, as U.S. product imports 
have risen, the United States has had to acquire its refined product imports from 
increasingly geographically distant countries, several of which are located in politically 
volatile regions. The primary reasons why U.S. refining capacity has not expanded in 
the last 10 years at the same rate as domestic demand include: poor financial returns 
for the industry in most of the 1990s; difficulty with obtaining environmental permits for 
expansion projects; and the need by refiners to allocate a major portion of their capital 
budget to complying with various fuel specification and emission reduction programs 
mandated by the government. Mote recently, however, an improved business climate 
for the refining industry has made it more likely that refining capacity will expand closer 
to the rate of refined product demand growth than has been the experience in the past 
decade. 

TABLE 1 
U.S. Petroleum Refined Product Imports 

(Thousand Barrels per Day) 

2000 2001 2002 2003 2004 2005 
Canada 259 325 336 389 376 381 
Virgin Islands 
Venezuela 
Algeria 
United Kingdom 
Russia 
Netherlands 
Norway 
Belgium 
Mexico 
Saudi Arabia 
Nigeria 
Other 
Total 

285 
269 

90 
66 
49 
23 
13 
25 
22 
41 
16 

486 
1,643 

254 
230 

39 
59 
56 
34 
21 
33 
16 
38 
23 

599 
1,726 

226 
123 

7 
63 
68 
54 
14 
34 
24 
12 
18 

477 
1,455 

275 
156 
43 
61 
78 
72 
13 
39 
25 
44 
24 

585 
1,806 

295 287 
225 262 

29 25 
122 138 
81 134 
85 136 
22 19 
49 40 
18 33 
26 40 
18 34 

673 794 
2,019 2,322 

MIDWEST” OVERVIEW 

Figure 12 provides an overview of the location and a sense of the comparative size of 
the Midwestern refineries. Also shown are the major crude pipelines that provide crude 
to these refineries as well as Patoka, Illinois, which acts as a major crude transportation 
hub for much of the Midwest (not shown for purposes of clarity are the refined product 
pipelines that transport refined product from these refineries to Midwestern markets). 
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The crude pipelines are identified individually on Figure A-I in the Appendix and further 
discussed in Attachment 2. 

Figure 12 

~ 

The extensive crude pipeline system that spans the Midwest is absolutely necessary to 
the local refining industry, as the Midwest itself produces little of the crude that the local 
refineries process. Figure 13 illustrates the sources of crude” for Midwestern refineries 
in 2005. The Midwest itself produces only about 13 percent of the crude that is 
consumed by Midwestern refineries. Moreover, within the Midwest, crude production is 
concentrated in Kansas and Oklahoma, and local refineries consume most of these 
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states' crude production and it generally does not leave the area. Approximately one- 
third of the crude supplied is from Canada 

Figure 13 

Sources of Crude for Midwestern Refineries - 2005 

13% 

Fi Midwest 
Other US. 

0 Foreign 
0 Canada 

All the crude in the Foreign category in Figure 13 arrives in the United States at some 
Gulf of Mexico port,*' before being pumped north via one of several crude pipelines. In 
addition, much of the crude in the Other U S .  category is also pumped north from the 
U S .  Gulf Coast, either from onshore or offshore production. The balance of the Other 
US.  category is almost entirely from the West Texas area. 

Consequently, a significant fraction of the crude supply for the Midwest either originates 
on the US.  Gulf Coast or must transit through there, in the case of the Foreign 
category. This dependence upon crude supply from the U.S. Gulf Coast has serious 
security of crude supply implications for Midwestern refineries. For example, in the 
summer of 2005, hurricanes Katrina and Rita shut down most of the US.  Gulf Coast 
ports and severely damaged a number of offshore oil production platforms, as well as 
on-shore crude storage infrastructure. The Capline pipeline, which is the largest crude 
pipeline between the U.S. Gulf Coast and the Midwest, was completely shut down for 
approximately four days in August 2005, and operated at significantly reduced rates for 
a number of days in September because of the hurricanes. Hurricanes can also 
severely disrupt deliveries to Midwestern refiners of the domestic crude produced on the 
U.S. Gulf Coast. Approximately 3 MMb/d of domestic crude is produced from the 
waters of the Gulf of Mexico or in the coastal regions of the U.S. Gulf Coast, and sizable 
volumes of these domestic crudes flow up into the Midwest. 

It is also worth noting that none of the US.  strategic crude reserves are held in the 
Midwest, but are all located in four storage facilities on the US.  Gulf Coast. 
Consequently, disruptions to the northbound crude pipelines very quickly can, and 
have,30 led to crude throughput reductions at Midwestern refineries, and the U.S. 
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strategic crude reserves can do nothing to help. Further details regarding the impact on 
the Midwest of pipeline interruptions are provided in Attachment 3, Midwest Crude and 
Product Supply lnterruption Events. 

In addition to crude, large volumes of refined petroleum products must also be 
transferred into the Midwest from other parts of the United States, since Midwestern 
refining capacity is not sufficient to satisfy local demand. Of the 4.9 MMbld of refined 
products consumed in the Midwest in 2005, the local refineries produced only 3.5 
MMb/d. Refined product transfers from other parts of the U S .  met most of this disparity 
between Midwestern demand and local supply. Table 2 displays the net3' transfers of 
product into the Midwest since 2000. The great bulk of the refined product transferred 
into the Midwest originates at a number of large refineries located on the U.S. Gulf 

TABLE 2 
Net Transfers of Petroleum Products into the Midwe& 

(Thousand Barrels per Day) 

2000 2001 2002 2003 2004 
Finished Motor Gasoline 491 499 51 1 545 532 
Jet-Kerosene TvDe 127 120 105 116 126 

ILLINOIS OVERVIEW 

With four large, modern refineries, Illinois is ranked fourth among the US.  states in 
terms of refining capacity. In addition, there is a fiflh, very large, refinery located 
immediately across the border in Indiana. Illinois also acts as a vital pipeline hub for the 
transportation of crude and product to neighboring states, as well as to the Canadian 
province of Ontario.34 Figure 14 illustrates the overall crude flows into and out of Illinois 
in 2004. Almost 1 MMbld of crude enters Illinois in transit to other states or Ontario, in 
addition to the approximately 0.85 MMbld of crude that is processed in Illinois. 
Attachment 2, Crude Pipeline Overview, provides a more detailed review of the major 
crude pipelines that enter, transit, or exit Illinois. 
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As is the case for the 
entire Midwest, Illinois 
refineries are almost 
entirely dependent 
upon crude transferred 
from elsewhere via 
pipelines. Illinois 
crude production in 
2005 was about 
28,000 b/d, which is 
equivalent to roughly 3 
percent of the daily 
crude requirements of 
the Illinois re f i ne r ie~ .~~  
Illinois crude 
production has been 
declining for decades, 
and there is no 
orospect that the 
k inkr ies in lllinois will 
ever be able to rely exclusively upon local crude production. 

Illinois’ geographical position is such that it is also a vital refined product pipeline hub for 

U 
supplying such neighboring 
states as Wisconsin and 
Michigan with refined 
products. Figure 15 
illustrates the major product 
pipelines in Illinois. Figure 
A-2 in the Attachment 4, 
Product Pipeline Overview, 
provides a more detailed 
review of the major US. 
product pipelines that enter, 
transit, or exit Illinois. 

Illinois itself produces a 
surplus, to state 
requirements, of all major 
petroleum products due to 
its sizable local refining 
industry. Accordingly, 
transfers from Illinois of 
transportation fuels are 

quite sizable and act as a vital source of supply for neighboring states. For example, 
Muse estimates that product transfers from Illinois supply over 75 percent of 
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Wisconsin's transportation fuel demand. Figure 16 provides a comparison of gasoline 
production by the Illinois refineries to the consumption of gasoline by Illinois consumers 
over the last six years.36 Information regarding the production of just the Illinois 
refineries is not public information; however, the EIA does 

Figure 16 

Illinois Gasoline Production vs. Consumption 
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report the combined production of the refineries located in Illinois, Indiana, and 
Kent~cky.~' Muse estimates Illinois' refinery production by allocating the combined 
refinery output on the basis of the total refining capacities in the individual states. 
Illinois refinery production fell between 2000 and 2002 due to the closure of two 
refineries: the Premcor Blue Island refinery located in the Chicago area, and the 
Premcor Hartford refinery located in southern Illinois. The production rebound in 2002 
was a consequence of the full restart of the CITGO Lemont refinery in 2002, following a 
major fire that destroyed the crude unit in August 2001.38 Figure 17 provides a similar 
comparison of Illinois production versus consumption for jet fuel and diesel.39 

M U S E  
S T A N C I L  

Page 19 



I 
I 

I 
I 
I 
I 
I 
I 
1 

Figure 17 

Illinois Jet Fuel Production vs. Consumption 
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Illinois refineries obtain their crude from a wide variety of sources. Table 3 shows the 
general sources of crude for the Illinois refineries since 2000. Not surprisingly, 
Canadian crude comprises the bulk of foreign crude receipts, followed by crude sourced 
from the Middle EasVNorth Africa region. The domestic crude receipts are primarily 
from West Texas, the coastal areas of Louisiana, and the waters of the Gulf of Mexico. 
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I TABLE 3 
Thousand Barrels per Day 

2000 2007 2002 ZOO3 2004 2005 Jan-Jul 2006 

Canada 355 340 351 399 442 405 422 
Middle East i N. Africa 104 117 94 86 84 6 5  E8 
Other 110 51 53 58 34 E2 27 

Total 569 509 498 543 560 532 538 

Except for Canadian, all foreign crude first must be unloaded from tankers at a U.S. Gulf 
Coast port and then be pumped north via pipelines to Illinois. Consequently, receipts of 
non-Canadian foreign crude are vulnerable to disruption from the hurricanes that 
periodically hit the U S .  Gulf Coast. Hurricanes also can severely disrupt domestic 
crude production in Louisiana as well as the Gulf of Mexico, with a resultant impact on 
deliveries up into the Midwest. 

WISCONSIN OVERVIEW 

Like many states, Wisconsin relies on petroleum product transfers from other areas of 
the U.S. to satisfy its local demand. The state's sole refinery, Murphy's facility in 
Superior, is relatively small with a crude processing capacity of 33,000 b/d. Moreover, 
approximately 50 percent of the refinery's transportation fuel output is delivered into the 
MinneapolislSt. Paul area, reducing the ability of the refinery to accommodate 
Wisconsin's demand. Figure 18 provides a breakdown of Wisconsin's consumption by 
product type.40 

Figure i.3 

Wisconsin Fuel Consumption 

As illustrated 
in Figure 15, 
the refined 
product 
pipelines 
serving the 
state include 
West Shore, 
Koch, and 
Magellan. 
The West 
Shore 
pipeline 
serves as the 
primary 
means of 
satisfying 
Wisconsin's 
consumption 

of roughly 230,000 b/d. The Koch and Magellan pipelines both transport refined product 
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into central Wisconsin from Minnesota, with the former also continuing southward to 
serve Madison and Milwaukee as well. Although these pipelines are significantly 
smaller than West Shore, they serve a crucial role in balancing the supply and demand 
of refined product in the state. Attachment 4, Product Pipeline Overview, provides a 
more detailed review of these three product pipeline systems. 
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ENDNOTES 

The term "oilil includes three broad categories: crude oil of natural origin; natural gas liquids 1 

(NGL) produced in gas processing plants; and, other, which includes synthetic crude oil from oil sands or 
oil shale, liquids from coal liquefaction, gas-to-liquids plant products, and alcohols. For the United States, 
the NGL and other categories comprised 9.5 percent of total oil demand in 2005. 

BP Statistical Review of World Energy, June 2006 

Organization for Economic Co-operation and Development. Includes Western Europe, the 

World Energy Outlook (WEO) 2006. The W E 0  is published annually by the International 

Oil 8 Gas Journal, Worldwide Report, December 22,2003 

Oil 8 Gas Journal, Worldwide Reporf, December 19,2005 

International Energy Outlook (EIO) 2006, World Oil Markets. The IEO is published by the 

Alberta Energy and Utilities Board, Alberta's Energy Reserves 2005 and SupplyDemand 

Energy Information Administration (EIA), Annual Energy Outlook 2006. 

3 

United States, Canada, Japan, Mexico, Turkey, and South Korea. 

Energy Agency. 

4 

5 

7 

Energy Information Administration. 

Outlook 2006-2015. 
9 

10 International Energy Agency, World Energy Outlook 2005. 

l 1  CAPP, Canadian Crude Oil Production and Supply Forecast 20052015, July 2005. This 
projection is based on CAPPs moderate case, which assumes that supply growth is not constrained by 
market demand, pipeline capacity and economics of emerging crude types, such as syn-bit. 

crude is too heavy to be transported via pipeline and first must be diluted with lighter grades of crude oil 
l 2  The values provided refer to the blended volume of heavy crude, as much of the Oil Sands 

Enbridge Long Range Forecast (2005-2019), May 27,2005. 

Petroleum Data Book, August 2005., Energy Information Administration, Petroleum Supply 

Energy Information Administration (EIA). Annual Energy Outlook 2006. Of the total oil demand 

13 

$4  

Annual 2006, Table 2 and Petroleum Supply Monthly, January throughOctober 2006, Table 2.. 

of increase of 6.91 MMb/d between 2004 and 2030, approximately 1.8 MMbld is expected to be supplied 
from renewables, like ethanol, and liquids produced from coal. 

increasing to $56.97/b by 2030 (all in 2004 dollars). 

l7 Refined product demand is approximately 89 percent of total U.S. oil demand. The balance is primarily 
NGLs that are consumed directly by the petrochemical industry. '* In this report, transportation fuel is defined as gasoline, jet fuel, and diesel. The diesel 
category includes fuel used both on-road and off-road diesel-engined equipment, as well as 
comparatively small volumes of distillate-type fuel used for residential heating and for various industrial 
purposes. Only transportation fuels and LPGs are typically transported by product pipelines. 

15 

l6 Ibid. The EIA is using an imported low sulfur crude oil price projection of $47.29/b in 2010, 

l9 Part of the Energy Policy Act of 2005. 
Energy Information Administration (EIA), Annual Energy Outlook 2006, and Muse estimates 20 

Overall gasoline growth reflects current EIA projections, while ethanol blending levels are estimates 
provided by Muse. 
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Ibid, Petroleum Supply Annual 1998-2004, Table 20 and Petroleum Supply Annual 2005, 23 

Table 23. Not shown are imports of natural gas liquids and other liquids. In 2005, these totaled 374 and 
1,138 Mbld, respectively. 

Table 23. 
24 Ibid. Petroleum Supply Annual, 2000-2004, Table 21 and Petroleum Supply Annual 2005, 

25 EIA Petroleum Supply Annual 2005, Table 2. 

Ibid, Petroleum Supply Annual 2000-2004, Table 21 and Petroleum Supply Annual 2005, Table 

The Midwest is defined, for purposes of this report, as Illinois, Indiana, Ohio, Kentucky, 

26 

23. 

Tennessee, Michigan, North and South Dakota, Wisconsin, Minnesota, Oklahoma, Kansas, Missouri, 
Nebraska, and Iowa. The EIA has divided the U.S. for statistical reporting purposes into five Petroleum 
Administration for Defense Districts (PADD). The Midwest is PADD (I, as shown on Figure A-3 in the 
Appendix. 

27 

EIA Petroleum Supply Annual 2005, Table 5 and 26. 

Gulf of Mexico "ports" include the Louisiana Offshore Oil Port, which is a crude unloading 

28 

29 

facility located about 18 miles off the coast of Louisiana that is designed to unload tankers too large for 
US.  onshore ports. 

seven Midwestern refineries had reduced rates due to the Capline pipeline outage. 
The U.S. Department of Energy, in their Hurricane Katrina Situation Report#15, indicated that 

The Midwest also transfers out small volumes of products to other PAD& 

Product imports, unlike the situation for crude, are not a significant source of supply for the 

30 

31 

32 

Midwest. 

37. 

U.S. states including Illinois, before exiting the U.S. in the Detroit area. 

33 EIA Petroleum Supply Annual 2000-2004, Table 35 and Petroleum Supply Annual 2005, Table 

Western Canadian crude destined to Ontario enters the U.S. in Wisconsin, transits several 

EIA Petroleum Supply Annual 2004, Table 13. 

EIA Petroleum Supply Annua, 1999-2005 and Petroleum Marketing Annual, 1999-2005. 

37 Ibid., Petroleum Supply Annual 1999-2004, Table 17 and Petroleum SupplyAnnual2005, 

34 

35 

36 

Tablel6. 

CITGO, ClTGO Timeline and EIA, Petroleum Market Report, August 27,2001. 

39 EIA Petroleum Supply Annual 1999-2004, Table 17 and Petroleum Supply Annual 2005, 

40 Ibid. 

Tablel6. 
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SO JTHER 4 ACCESS PROJECT BENEFITS - - 
INTRODUCTION 

In December 2005, Enbridge Inc. announced that it was proceeding with the Southern 
Access Pipeline Project. This project would expand Enbridge's capability to transport 
crude into the Chicago area from Canada by some 400,000 b/d. The project is 
endorsed by CAPP, which reflects the desire of the Canadian producers to ship more 
crude into the US.  crude markets. The CAPP endorsement also allows Enbridge to file 
negotiated settlements for Canadian and U.S. regulatory approvals of tariff rate 
surcharges. The U S .  portion of the project will be undertaken on the Lakehead 
System, commencing immediately to ensure completion in early 2009, with capacity 
increases to start in 2007. The Lakehead System is owned and operated as a limited 
partnership, known as Enbridge Energy, Limited Partnership. Public unitholders directly 
or indirectly own approximately 89 percent of Enbridge Energy, L.P.'s parent, Enbridge 
Energy Partners, L.P. (EEP). Enbridge Inc. is the General Partner of EEP through an 
indirect subsidiary and owns directly or indirectly the balance of the units. 

, The first stage of the expansion will add 44,000 b/d of capacity in 2007 and up to an 
additional 146,000 bld by early 2008. The project's second stage will be to add 
additional upstream pumping capacity and construct a new pipeline from Delavan to 
Flanagan, Illinois, with completion in early 2009. The total Southern Access Pipeline 
Project will create a 454-mile pipeline and will add 400,000 b/d of incremental capacity 
to the Lakehead System. For the U.S. portion of the project, the total cost is currently 
estimated at $815 million (2005 dollars). 

Enbridge is also working with CAPP and refiners to extend the Southern Access 
Pipeline further south to either Wood River or Patoka, Illinois, to provide capacity for 
additional Canadian crude movements to the markets being served from these hubs. 
The extension is planned to provide 300,000 b/d of capacity to move Canadian crude at 
a cost of approximately $320 million. The extension will be undertaken by Enbridge Inc. 
but will be integrated with the Partnership's mainline system for tolling purposes. 

SUMMARY OF BENEFITS 

The Southern Access Project will provide a number of benefits to Illinois and the 
Midwest. In approximate order of significance, these are: 

Improved security of crude supply for the Illinois refineries and other Midwestern 
refineries that provide the bulk of the refined products consumed in Illinois and 
the Midwest; 
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Lower cost structure for Illinois refineries which will act to reduce petroleum 
product prices for Illinois consumers, to the extent that lower costs are passed 
through by refiners; 
Increase the volume of transportation fuel produced in Illinois and elsewhere in 
the Midwest, with security of supply benefits for Midwestern consumers; 

Improved competitive position of Illinois refineries versus others on the US.  Gulf 
Coast and elsewhere in the world; 

Highly probable creation of a number of construction and permanent jobs in 
Illinois refineries and in other Midwestern refineries, and 

Strengthening of Illinois' historical role as a vital crude transportation hub for the 
Midwest and the United States. 

These benefits are discussed in turn below. 

IMPROVED SECURITY OF SUPPLY FOR ILLINOIS REFINERIES 

Other than the crude that is produced locally, West Texas and Canada are the most 
secure source of crude for Midwestern refineries. However, only Canadian crude 
supply is growing in volume, as West Texas crude has been decreasing for decades at 
the rate of about 3 percent per year, as shown in Figure 19,4' with little prospect for 
significant production increases. The EIA, for example, is projecting that U S .  
southwest crude production will continue to decrease at the rate of 0.6 percent per 
year4'. 

West Texas Crude Production Figure 79 
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Over 350,000 bld of the crude processed by Midwestern refineries is from unstable 
areas of the world, and there are no supply quarantines from such places. The Illinois 
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refineries alone obtain approximately 60,000 bld of crude from the always volatile 
Middle East, as shown in Table 3. The general issue of security of supply from the 
Middle East is discussed in detail in Attachment 1, Perspective on Global Security of 
Supply. In addition, domestic crude from the Gulf of Mexico and the coastal regions is 
vulnerable to weather-related disruptions, as evidenced by the recent experience with 
hurricanes Katrina and Rita. 

In contrast, Canada has been reliably supplying the United States with crude for over 
half a century. Figure 20 illustrates the volume and the duration of Canada's crude 
exports to the United States for the last 25 years. Until the recent development of 
several crude fields offshore in the Canadian Atlantic Provinces, all of Canada's crude 
exports to the United States originated from the Western Provinces. Canada has also 
emerged as one of the largest crude suppliers to the United States. In 2005, Canada 
was the top supplier of crude, and has been consistently among the top three suppliers 
for the last several years. 

Figure 20 Canadian Crude Exports to U.S. 
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The great preponderance of Canada's crude exports will continue to flow to the United 
States for the foreseeable future, assuming that adequate crude pipeline capacity is 
built to and within the United States. This is the case even if one of the various projects 
proposed over the years to build a new pipeline from Alberta to the coast of British 
Columbia is actually progressed. Should a sizable pipeline reach the British Columbia 
coast43, Canadian crude could then be shipped to California and Asia via tanker. 
However, the volume of Western Canada's projected crude production will dwarf any 
conceivable flow to British Columbia, and Canada will remain the United States' most 
reliable, and one of the largest, crude suppliers. 

IMPROVED REFINERY COST STRUCTURE 

Canadian crude, particularly the heavy grades, generally represents an economically 
attractive feedstock for Midwestern refiners. The increasing supply of Canadian heavy 
crude, and to a lesser extent, Canadian synthetic crude, has applied downward 

M U S E  
S T A N C I L  Page 27 



pressure in recent years on Canadian crude pricing relative to similar grades from 
elsewhere. Figure 21 illustrates the pricing relationships for Lloydminster Blend, a 
Canadian heavy crude, versus Maya, the Mexican heavy crude. Both pricing series are 
expressed as a differential to West Texas Intermediate (WTI) crude, a widely-traded 
light sweet crude, thus eliminating the effect that changes in the absolute crude price 
has upon the price of the two heavy grades. Lloydminster Blend, since about 2001, has 
frequently traded at a greater differential to WTl than does Maya, although in previous 
years their differential to WTI was relatively similar. The widening of the Lloydminster 
Blend differential is a reflection of the impact that the greater supply of Canadian heavy 
crude has had on its pricing. Consequently, Midwestern refineries that can process 
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Canadian heavy crude have found it to be more attractive in the last several years than 
the crude alternatives available from the U S .  Gulf Coast. 

A lower cost structure for Illinois refineries will likely translate into lower prices for Illinois 
consumers. The refining industry is a very competitive industry and, via Competitive 
dynamics, lower costs tend to be passed on to the consumers. 

INCREASED LOCAL SUPPLY OF TRANSPORTATION FUELS 

Extensive refinery upgrading projects tend to increase the production of transportation 
fuels, either through an increase in crude processing capacity, an enhanced capability 
to produce transportation fuels from a given barrel of crude, or some combination. For 
example, ConocoPhillips' Wood River refinery upgrading project is projected to increase 
transportation fuel production by approximately 7 percent. Marathon's recent upgrade 
of its Detroit refinery acted to increase the refinery's crude capacity by about 35 percent, 
with a resultant increase in the supply of transportation fuels in the Detroit area. A third 
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Since refiners can always purchase foreign imports or domestic production, the 
Canadian crude producer must match the prevailing delivered45 crude price in the area 
to affect a sale. The farther south that the Canadian crude producers must sell their 
crude, the lower their delivered price, as the cost of the refiners' alternative is also 
dropping because crude transportation costs decrease, for the refiner, as the Gulf Coast 
is approached. 

Unfortunately for the Canadian crude producers, not only is their delivered crude price 
dropping as they move farther south, but their crude transportation costs are 
simultaneously climbing as the distance from Canada increases.46 Consequently, the 
value (or market price) of a barrel of crude at its point of origin4' in Canada falls from 
both effects as the point of sale moves south. As a practical matter, Canadian crude 
producers cannot sell the same crude grade to different refiners at different prices. 
Refiners are sophisticated buyers and are well aware of the Canadian crude pricing 
dynamics, and will always seek to pay no more than the crude value that results from 
the Canadians' most distant sale. Moreover, refiners are entirely comfortable with 
purchasing crude in Canada and making their own transportation arrangements if 
necessary. 

As the Canadian crude producers have pushed south, the Canadian crude cost for 
Illinois refineries has dropped. However, Illinois refineries have a cost advantage, 
relative to their Gulf Coast competition and elsewhere in the world, only for Canadian 
crude. The Illinois refineries' cost advantage translates directly into an improved 
competitive position. Moreover, the Illinois refineries maximize their competitive 
position by maximizing the volume Canadian crude processed. At least in the short- 
term, greater volumes of Canadian crude can be delivered into Illinois only by the 
Southern Access Project. Consequently, the Southern Access Project improves the 
competitive position of Illinois, and other Midwestern, refineries relative to their 
competition and, therefore, helps ensure that Midwestern refineries remain in operation, 
with their associated jobs, for the long-term. 

JOB CREATION 

A number of Midwestern refiners have announced that they are developing refinery 
upgrade projects with the common theme of increasing their capability to process 
Canadian crude. For example, on October 5, 2006, ConocoPhillips announced planned 
upgrades to its large Wood River refinery in southern Illinois at a cost of over $3.9 
billion. The 2-phase project is specifically intended to enable the refinery to process up 
to 200 Mb/d of Canadian bitumen. ConocoPhillips indicated that it will complete the first 
phase, a new coker facility, by 2009, and the second phase, crude unit and coker 
expansion by 2013..48 To provide a sense of the employment that ConocoPhillips' 
project could create, Marathon recently completed a $1 10 million project at its Detroit, 
Michigan, refinery that created 500 construction jobs.49 Attachment 5, Employment at 
Refinery Upgrading Projects, discusses other refinery construction projects and their job 
creation levels. Such Midwestern refiners as BP, Marathon, Sunoco, and Frontier have 
also announced that they either have approved specific refinery upgrading plans or are 
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in the process of commercial development of their plans. The various announced 
Midwestern refinery projects are further detailed in Attachment 6, Refinery Upgrading 
Projections. 

Refining is a highly capital-intensive industry, and refineries almost always have at least 
a few capital projects underway at any one time. In recent years, the larger projects in 
the Midwest have been mostly oriented towards addressing various environmental 
issues, either for lower sulfur transportation fuels or to reduce refinery emissions. For 
example, there have been a number of projects in Midwestern refineries that are 
designed to produce low sulfur gasoline and ultra-low sulfur diesel fuel, in compliance 
with new fuel standards required by the U.S. EPA beginning in 2006. Most of these 
projects have or are nearing completion. These are also projects over which the refiner 
has little discretion as, if they are not implemented, the refinery will likely be forced to 
close. For example, Premcor cited the high cost of environmentally-related capital 
projects as one of the key factors in its decision to close its two Illinois refineries in 2000 
and 2001. 

Refiners are interested in upgrading their facilities to process more Canadian crude for 
several reasons: recognition that the supply of Western Canadian crude is increasing 
significantly and, therefore, will be available for the long term; attractive prices for many 
types of Canadian crude, particularly the heavier grades; improved security of supply 
and shorter delivery times; and, for some, a desire to integrate their Canadian upstream 
crude production business with their US.  downstream refining business. The relative 
importance of these reasons varies among refiners but, in the aggregate, they are 
prompting refiners to propose an unprecedented number of upgrading projects for their 
Midwestern refineries. 

In general, refiners are deeply reluctant to commit to expensive refinery upgrading 
projects that are designed to process a specific type of crude unless they are confident 
that the crude grade will be readily available for a number of years. The refinery 
upgrading projects that Midwestern refiners have announced are exclusively geared 
towards processing various types of Canadian crude. Moreover, most of these 
upgrading or expansion projects are oriented towards improving refinery capability to 
process Canadian heavy crude. 

The great bulk of heavy crude processed by United States refiners is obtained from 
Canada, Mexico, and Venezuela. Of these sources, only Canada offers a high 
probability of being able to deliver more heavy crude and, accordingly, it is unlikely that 
a heavy crude upgrading project in the Midwest would be oriented towards processing 
heavy crude from Mexico or Venezuela. It is the case today that Mexico provides the 
United States with about 1 MMbld of heavy crude.50 However, Mexico's lar est heavy 
crude field, Cantarell, has passed its peak production and now is in decline' and it 
appears that Mexico will struggle to maintain its crude export volumes. Many industry 
observers are of the view that Venezuela, which also sells large volumes of heavy crude 
to U.S. refiners, will struggle to maintain their current crude production levels, 
irrespective of the stated objectives of the state-owned oil company. 
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These upgrading projects, and their attendant jobs, are all predicated upon being able 
to receive Canadian crude, as only Canada offers a combination of supply availability 
and security, delivery time, crude cost, and upstream-downstream integration 
possibilities that makes these upgrading projects attractive. It is exceedingly unlikely 
that any sizable upgrading project in the Midwest would proceed absent access to crude 
from Western Canada, and the Southern Access Project provides the Midwestern 
refineries with just such access. 

STRENGTHENED CRUDE TRANSPORTATION HUB 

In 2004, approximately 985,000 b/d of crude transited Illinois to other Midwestern states 
and to the Canadian province of Ontario. These volumes are extremely important to the 
refineries that receive them and, for many refineries, could not be replaced via other 
pipelines if the crude no longer could transit Illinois. 

Recent pipeline projects designed to facilitate the movement of Canadian crude farther 
south, thus reducing the United States' need for waterborne foreign shipments, suggest 
that Illinois will develop into an even more important crude transportation hub. For 
instance, Enbridge recently completed the reversal of the Spearhead pipeline, which 
enables the shipment of crude from the Chicago area to the major crude transportation 
hub located in Cushing, Oklahoma. The completion of the Southern Access Expansion 
Program will provide the required volume of crude to more effectively utilize Spearhead, 
and, thus, begin to provide Canadian crude to regions outside of the traditional market 
area for Canadian crude. 

Southern Access will not only provide additional capacity to the Chicago area, but it will 
also provide the foundation for the future expansion of the system. Enbridge's 
proposed extension of Southern Access (referred to as the Mainline Extension 
Program) will continue the pipeline farther south to Wood River and/or Patoka, Illinois, 
with a minimum capacity of 200,000 b/d.52 By providing additional access into the 
principal Midwestern crude hub in Patoka, the pipeline extension would considerably 
increase the availability of Canadian crudes into this vital hub. This extension would 
also provide a connection to the ExxonMobil pipeline that is being reversed to allow 
crudes to be transported from Patoka to the Gulf Coast of Texas, a significant initial step 
in providing Gulf Coast refiners with access to Canadian crudes. Further information 
regarding crude pipelines and refinery expansion projects is provided in Attachment 4, 
Product Pipeline Overview, and Attachment 6 ,  Refinery Upgrading Projects. 

These projects represent the first stage of infrastructure adaptations that are necessary 
to enable U.S. refineries to access the growing supply of Canadian crudes. As 
Canadian supply volume grows, it is likely that other pipeline projects will follow that will 
be primarily directed towards transporting Canadian crude through Illinois. 
Consequently, the Southern Access Pipeline will serve to further integrate and 
strengthen Illinois' position as the vital crude transportation hub for the Midwest. 
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