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DIRECT TESTIMONY OF WM. JACK REID 

DOCI(ET NO. 06 -EU 

March 10,2006 

Please state your name, occupation and business address. 

My name is William Jack Reid. I am employed by Seminole Electric Cooperative, 

Inc. (“Seminole”) as Director of Fuel Supply. My business address is 16313 N. 

Dale Mabry Highway, Tampa, Florida 33618. 

Please describe your duties and responsibilities as Director of Fuel Supply. 

I am responsible for management and planning of fossil fuels at Seminole’s 

generating facilities and at those purchased power facilities for which Seminole 

has fuel supply responsibilities. In this role, I am responsible for the availability, 

reliability and transportation of fossil fbels, the optimization of the fossil fuel 

supply chain cost, the maintenance of adequate fossil fuel inventories, and the 

evaluation of altemative fossil fuel supply opportunities. My responsibilities also 

include fuel price risk management, the administration of Seminole’s natural gas 

price hedging program, and shared responsibility for fuel procurement (with 

Seminole’s Supply Management Department). 
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Please summarize your background and experience. 

I have 30 years experience in the electric utility industry, with 24 years in power 

generation fie1 management. I have substantial experience in preparing fuel price 

forecasts, generation resource budgets, strategic fuel plans and operation plans, all 

of which are used to make major corporate decisions. 

Much of this experience was gained in my former positions with Kansas Gas and 

Electric Company (KG&E), which later became Western Resources Inc. (WR). I 

started at KG&E in June 1976 in its generation group, where my responsibilities 

included engineering, generation planning and fuel planning. In 1983, I was 

promoted to Fossil Fuels Manager for KG&E. In April 1992, following the 

merger that created WR, I was promoted to Director of Fuel Supply for WR. In 

those positions, I spent nearly a decade coordinating the supply and transportation 

of hels. 

I joined Seminole in my current position as its Director of Fuel Supply on 

February 1, 2002. I am Seminole's designated member to the National Coal 

Transportation Association and was recently seated as a member of the Board of 

Directors of this organization. I also represent Seminole on, and serve as chair of, 

the Florida Reliability Coordinating Council (FRCC) Gas Electricity 

Interdependency Task Force. 
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Have you previously testified before the Commission? 

No. However, I have testified and been accepted as an expert witness on fuel 

supply, transportation and forecasting in various electric and natural gas 

proceedings before the Kansas Corporation Commission. I have also presented 

testimony before several federal agencies on behalf of KG&E and WR. 

What is the purpose of your testimony? 

The purpose of my testimony is to introduce and describe the Seminole fuel price 

forecasts used in the evaluations that led to the selection of SGS Unit 3, explain 

Seminole’s fuel procurement strategy related to the Seminole Generating Station 

(SGS), and address the supply of fuels for SGS Unit 3. 

Are you sponsoring any exhibits in this case? 

Yes. I have prepared and attached to my testimony the following Exhibits: 

Exhibit WJR-1, August 2003 Fuel Price Forecast 

Exhibit WJR-2, April 2004 Fuel Price Forecast 

Exhibit WJR-3, December 2004 Fuel Price Forecast 

Exhibit WJR-4, August 2005 Fuel Price Forecast 

Exhibit WJR-5, June 2005 Global Insights Report 

Exhibit WJR-6, July 2005 Pace Global Energy Services Report 
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5 I. SEMINOLE’S FUEL PRICE FORECASTS 

6 Q. Please describe Seminole’s fuel price forecast methodology. 

7 A. Seminole first prepares a forecast of fuel supply (commodity) and fuel 

8 transportation prices for fuel purchases under Seminole’s existing contracts. These 

9 internally generated forecasts start with known prices and rates for contract fuels 

Are you sponsoring any portion of Seminole’s Need Study in this docket? 

Yes, I am co-sponsoring portions of Sections IV and VI of Seminole’s Need 

Study, and I am sponsoring Appendices C and F to the Need Study. 

10 and their related transportation prices. Over the current contract term, prices are 

1 1  escalated based on underlying contractual pricing formulae. 
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For fuel supply requirements not currently covered by contract, Seminole uses 

long term spot market prices (i.e., long term spot market prices are used for all 

such long term fuel requirements, including the significant portion of such future 

fie1 supply which will likely be under contract in future years). Most spot market 

prices are provided by an independent forecasting consultant, Global Insights. To 

address short-term price volatility, Seminole periodically updates the early years of 

its forecast by using other sources of price information (e.g., NYMEX pricing for 

natural gas and oil and recent bid prices for coal and pet coke). In the analyses 

undertaken to assess Seminole’s 2012 need, Seminole’s use of these short term 

price adjustments had minimal impact, because by the time of the in service date 
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of the options being considered, 2012, the fuel forecasts used only long term 

pricing provided by Global Insights. 

Seminole develops internally the projections of fuel transportation costs (including 

related services) that are not presently covered by contract. Fuel transportation 

includes costs paid directly to transporters (railroads, pipelines, trucking 

companies, etc.) plus the costs for related services required to deliver fuels to 

Seminole (Le., railcars, import terminal services). When a contract renewal is 

required, Seminole analyzes market conditions and historic price increases to 

insure that future costs reflect provide for such events. 

Does Seminole consider fuel price volatility in the future planning of its 

operations? 

Yes. Seminole utilizes sensitivity analyses to assure that its plans are resilient to 

market shifts and robust relative to fuel price uncertainty. As described further in 

Mr. Mahaffey's testimony, Seminole has used a combination of qualitative and 

quantitative techniques to assess the risks associated with fuel price uncertainty. 

Seminole also seeks to maintain a diverse fuel supply portfolio, which combines 

long-term and short-term commitments as a hedge against market uncertainty. 
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What fuel price forecasts have been used by Seminole in its economic 

assessments related to SGS Unit 3? 

Seminole has relied primarily on a long term fuel price forecast. During the time 

period in which Seminole assessed its need for base load capacity and evaluated 

alternative resources (2003 - 2005), Seminole updated its long term fuel price 

forecast to reflect new information provided by Global Insight, the independent 

forecasting consultant retained by Seminole. This periodic updating of fuel price 

assumptions is part of Seminole’s normal practice of updating key variables to 

ensure that its economic models are current. 

During the period in which Seminole’s 2012 base load capacity need was assessed, 

Seminole updated its fuel forecasts three times. The four fuel forecasts Seminole 

used are included as Exhibits WJR-1, WJR-2, WJR-3 and WJR-4. 

Exhibit WJR-1 is Seminole’s August 2003 fuel pnce forecast based upon a March 

2003 updated forecast by Global Insights. This forecast was used by Seminole in 

estimating Seminole’s base load needs at the time Seminole formulated its April 

2004 RFP. 

Exhibit WJR-2 is Seminole’s April 2004 he1  price forecast based upon a 

December 2003 updated forecast by Global Insights. This fuel forecast was used 

in economic screening of self-build and purchased power alternatives in the RFP 

evaluation. 

6 



2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 Q. 

19 A. 

20 

21 

22 

23 

Exhibit WJR-3 is Seminole’s December 2004 fuel price forecast based upon an 

October 2004 updated forecast by Global Insights. This fuel price forecast was 

used in Seminole’s initial present worth revenue requirements analyses in early 

2005 which were used as the underlying base case for the R.W. Beck risk 

assessment. 

Exhibit WJR-4 is Seminole’s August 2005 fuel price forecast based upon a June 

2005 updated forecast by Global Insights. This fuel price forecast was used in 

Seminole’s final economic results underlying the need application and is 

Seminole’s most recent fuel forecast (as of the time of Seminole’s need filing). It 

is a delivered price forecast for various fuels used on Seminole’s system and 

covers the 25 year period from 2006 through 2030. 

Exhibit WJR-5 is Global Insights’ written report associated with its June 2005 fuel 

price forecast depicted in Exhibit WJR-4. This report contains background 

information and the rationale underlying the June 2005 fuel price forecast. 

Please address Seminole’s current forecast of delivered natural gas prices. 

Seminole forecasts the delivered natural gas prices for both pipeline systems 

serving Florida: the Florida Gas Transmission (FGT) and Gulfstream Natural Gas 

(GS) systems. The natural gas price starts at $ 9.11 /MMBtu for GS and at 

$9,25/MMBtu for FGT in 2005. The difference in cost between the pipelines 

relates to the amount of fuel reimbursement required for the pipelines’ compressor 

7 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 Q. 

16 A. 

17 

18 

19 

20 

21 

22 

operations. The forecast anticipates that delivered natural gas prices will decline 

from current levels until 2010, when they will begin to rise again. 

Because the near term commodity price of natural gas for 2005 through 2009 was 

heavily impacted by the 2005 hurricanes (this is captured by the use of NYMEX 

pricing rather than Global Insights longer term forecast), any comparison of a near 

term price to a future price is not representative of the hture market expectations 

for price increases. A valid comparison can, however, be made between the 2010 

and 2030 prices. In 2010, natural gas prices delivered on the GS and FGT 

pipelines respectively are $6.16 and $6.25/MMBtu and increase to $9.91 and 

$10.08/MMI3tu in nominal dollars (Le., no adjustment to remove the effects of 

inflation) in the year 2030. Over this 20 year period the nominal gas price grows 

at an average annual rate of 2.4% per year. 

Please address Seminole’s current forecast for delivered distillate oil. 

As with natural gas, the near term market prices for distillate oil (diesel) have been 

impacted by recent events and do not provide appropriate comparisons to future 

prices. However, the 2010 and 2030 prices provide a good indication of long term 

growth in prices, excluding impacts from recent events. The diesel price starts at 

$10.86/MMBtu in 2010 and increases to $14.37/MMBtu in nominal dollars in the 

year 2030. Over this 20 year time period the nominal diesel price grows at an 

average rate of 1.4% per year. 
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Please address Seminole's current forecast of delivered coal and petroleum 

coke prices. 

Traditionally, the main source of coal for SGS comes from the Illinois Basin, and 

this coal's delivered prices range from $2.16NMBtu in 2005 to $3.35/MMBtu in 

2030, which represents a nominal coal price growth at an average rate of 1.8% per 

year for the 25 year period. 

The delivered price for petcoke starts at $1.77/MMBtu in 2005 and increases to 

$3.12/MMBtu for 2030, which represents a nominal petcoke price growth at an 

average rate of 2.3% per year for the 25 year period. 

Consistent with recent experience, the near term prices for solid fuels are not 

forecast to be as volatile as prices for natural gas and diesel. Also, as the forecast 

shows, over the entire 25 year term coal enjoys significant price advantages 

relative to natural gas. Thus, while gas combined cycle technology had for a 

number of years served as the technology of choice for base load capacity, 

sustained gas price increases for the last several years as well as a forecast of high 

sustained gas prices and a significant differential between the cost of gas and coal 

suggest that coal would be a preferable he1 for a base load technology. 
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Are the fuel price forecasts used by Seminole in its resource planning analyses 

that led to the selection of SGS Unit 3 reasonable? 

Yes. Seminole used the same fuel price forecast methodology in developing each 

of the four he1  price forecasts used in the resource planning analyses that led to 

the selection of SGS Unit 3. That methodology is a reasonable methodology that 

accounts for both he1 and transportation costs that are under contract and those 

that are not under contract. For commodity prices not under contract, Seminole 

uses forecasts from a reputable independent forecasting consultant, and Seminole 

has updated those forecasts as circumstances warranted. Each of the forecasts 

used in Seminole’s resource planning analyses was reasonable for that purpose at 

the time it was made, and the most recent of those forecasts continues to be used 

by Seminole for planning purposes today. 

FUEL PROCUREMENT AND TRANSPORTATION STRATEGY 

How much fuel will be required to operate the Seminole Generating Station 

after completion of SGS Unit 3? 

SGS is expected to bum over 6 million tons of solid fuel per year once SGS Unit 3 

becomes operational. 

What fuels will be used by the SGS Unit 3? 

As explained by Mr. Opalinski, Seminole plans to bum coal in combination with 

as much as 30% petcoke in SGS Unit 3. This is the same mix currently employed 

in SGS Units 1 and 2. Similar to SGS Units 1 and 2, distillate oil will be utilized 
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as a start up and flame stabilization fuel. Distillate oil use at SGS (for unit startup 

and flame stabilization purposes) has amounted to only a very small portion of 

SGS total fuel requirements (Le., approximately 0.3% of total “Btu) .  

Please explain Seminole’s strategy for procuring solid fuel for SGS Units 1 

and 2 and the new SGS Unit 3. 

Seminole’s primary objective is to achieve a balanced portfolio of long term and 

shorter term opportunity (spot market) commodity supply arrangements. Seminole 

will develop complimentary transportation arrangements. 

Seminole is currently operating under long term coal supply arrangements with 

Alliance Coal, LLC to supply 2,750,000 tons of coal a year through the year 2012, 

with an option to extend 4 years through 2016. The Alliance contracts and other 

long term contracts act as a physical hedge to mitigate fuel availability and price 

risk, providing reliable supply and stable pricing with quarterly price adjustments 

tied to industry indices. Currently, Alliance provides approximately 70% of 

Seminole’s annual coal requirements from multiple mines in Kentucky and 

Illinois. Seminole intends that in future years a significant portion of its solid fuel 

supply will continue to be met through long term supply contracts. Seminole’s 

remaining annual requirements for solid fuels (coal and/or petroleum coke) which 

exceed the long term contract supply will be secured through spot market 

agreements for specified quantities for periods typically ranging from 1 to 18 

months. 
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Seminole routinely reviews the short and long term mslrket for opportunities and 

researches other alternative fuel sources such as petroleum coke and other non 

traditional fuel types to obtain the lowest delivered cost of fuel at the quality 

parameters required. Petroleum coke is an opportunity fuel from both domestic 

and international refineries that can be delivered directly to SGS by rail from 

domestic sources andor by rail through terminal facilities located along the US.  

coast. 

FUEL AVAILABILITY FOR SGS UNIT 3 

Has any independent evaluation of fuel availability been undertaken? 

Yes. Seminole requested Pace Global Energy Services (“Pace Global”) to provide 

an independent review of the long term supply availability of solid fuels (petcoke 

and coal) for the Seminole Generating Station. Pace Global’s report found that 

“the supply of solid fuel from domestic and foreign sources will be adequate over 

the study period (present through the year 2040) to meet the requirements of 

Seminole’s existing and new generation.” The report also states that “over the 

period 2005-2040, adequate supplies of petroleum coke will be available from 

domestic and foreign suppliers to meet the partial or full fuel demand requirements 

of new solid-fuel-fired generation in Florida.” 

In light of Pace Global’s findings, Seminole envisions a flexible solid fuel supply 

strategy to maintain reliable and economical sources of solid fuel from domestic 

and foreign sources of supply. Seminole intends to continue to use petroleum coke 

12 
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as a supplemental fuel when it is economical and meets environmental 

requirements. The Pace Global Report is included as Exhbit WJR-6. 

What is Seminole’s current arrangement for transporting solid fuel to SGS? 

Seminole currently transports all solid fuels to SGS by way of CSX rail. CSX 

provides for the transportation of coal from the major eastem U.S. supply regions 

of Illinois Basin, Central Appalachia and North Appalachia and provides for coal 

imports through terminals accessed by CSX at Mobile, Alabama, Charleston, 

South Carolina, and Port St. Joe, Florida. Seminole is working with CSX to add 

other terminals (e.g., Tampa, Florida), to the CSX Contracts. 

CSX transportation is provided under a long term rail transportation contract, 

which runs through December 3 1 , 2008. 

What are Seminole’s coal transportation alternatives for meeting its long 

term needs for SGS Units 1’2, and 3? 

Seminole will negotiate for an extension or renewal of the contract with CSX for 

service beginning in 2009. Such an extension or renewal would meet Seminole’s 

long term fuel supply objectives. CSX has confirmed that the additional 

transportation capacity required for SGS Unit 3 is available, and that CSX requires 

1-2 years advance notice to ramp up equipment and crew levels to accommodate 

the additional tonnage. Such future rail rates are subject to negotiation andor 

resolution before the Surface Transportation Board. 
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In addition to its CSX relationship, Seminole is also looking at other rail, as well 

as water, delivery alternatives. For example, Seminole is presently researching the 

potential use of the Norfolk Southern Railroad, which could provide alternative 

rail access to east coast international coal terminals, as well as to coal supply fiom 

mines in Virginia, Kentucky and Indiana. While this and other alternatives are still 

being developed, if implemented they would give Seminole additional fuel supply 

and transportation alternatives. 

When does Seminole plan on entering into the long term fuel and 

transportation contracts required to support SGS Unit 3? 

Seminole will begin a formal process for solid fuel supply acquisition upon receipt 

of its environmental permits. Before December 31, 2008, Seminole will be 

required to complete the negotiations for an extension or renewal of its existing 

CSX contract, or make other transportation arrangements. The resulting 

contract(s) are anticipated to include the arrangements for the transportation of 

solid fuel for SGS Unit 3, which is currently expected to begin inventory build up 

during 201 1. 

In your opinion, will SGS Unit 3 have a reliable supply of fuel? 

Yes, I am confident there will be reliable sources of fuel for SGS and reliable 

transportation for that fuel. This conclusion is based on my own experience as 

well as the Pace Global fuel supply assessment commissioned by Seminole and on 

Seminole's assessment of its transportation options for that fuel. Seminole will 

14 
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continue to maintain a balanced portfolio of long term and short term supply so as 

to maintain flexibility, minimize the delivered cost of fuel, and address any 

emergency situations that could affect supplies to SGS. 
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5 Q. Does this conclude your testimony? 

6 A. Yes. 
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Exhibit WRJ-1 
1 of1  

AUGUST 2003 FUEL PRICE FORECAST (Nominal $/MBtu) 
Based on the March 2003 Global Insight Long Term Fuel Price Forecast 

DELIVERED PRICES (2) 

Year 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 

AAGR (4) 
2005-2025 
20 10-2025 

Distillate 
Oil 
5.02 
5.31 
5.51 
5.66 
5.80 
5.97 
6.15 
6.38 
6.73 
7.04 
7.38 
7.72 
8.03 
8.34 
8.70 
9.04 
9.38 
9.75 
10.14 
10.57 
10.97 

4.0% 
4.1% 

GS (1) 
Natural 

Gas 
5.01 
4.84 
4.96 
5.1 1 
5.21 
5.36 
5.63 
5.83 
6.00 
6.13 
6.33 
6.50 
6.66 
6.86 
7.04 
7.24 
7.49 
7.73 
7.99 
8.24 
8.50 

Pitts burg Petroleum 
Seam Coke 

13,000 Btu/Lb 14000 Btu/Lb 
1.79 0.97 
1.78 0.99 
1.78 1 .oo 
1.80 1.02 
1.86 1.03 
1.89 1.05 
1.91 1.07 
1.92 1.09 
1.93 1.11 
1.94 1.13 
1.96 1.15 
1.98 1.18 
2.00 1.20 
2.02 1.23 
2.04 1.26 
2.06 1.28 
2.08 1.31 
2.1 1 1.34 
2.13 1.37 
2.15 1.41 
2.18 1.44 

2.7% 1 .O% 2.0% 
3.1% 0.9% 2.1% 

Notes: (1) Natural gas delivered into Florida market area. 
(2) Delivered prices represent: 

Distillate Oil: 1 )  Commodity price to terminals inland from Gulf of Mexico 
or Atlantic ports plus 2) an appropriate adder for transportation by truck to SGS. 
Natural Gas: 1) Commodity price of natural gas; plus 2) FERC 
tariff fuel reimbursement and 3) FERC tariff variable fees (incl. interruptible transportation) 
delivered prices do not include any FERC transportation capacity reservation charges. 
Coal: 1) Commodity price of coal from Pittsburg seam plus 

Petcoke: Similar to coal. 
2) rail transportation, freight rate, plus cost of rail cars. 

(3) AAGR means Average Annual Growth Rate 





Exhibit WJR-2 
10f1 

APRIL 2004 FUEL PRICE FORECAST (Nominal $/MBtu) 
Based on the December 2003 Global Insight Long Term Fuel Price Forecast 

Year 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

AAGR (4) 
2005-2030 
20 10-2030 

Distillate 
Oil 

6.68 
6.22 
6.06 
5.90 
5.85 
6.25 
6.47 
6.70 
7.05 
7.36 
7.68 
8.01 
8.31 
8.62 
8.97 
9.33 
9.69 
10.07 
10.48 
10.93 
11.34 
1 1.79 
12.27 
12.76 
13.31 
13.82 

3.0% 
4.0% 

DELIVERED PRICES (3) 

FGT (1) GS (2) Illinois Basin . .  
Natural 

Gas 
6.30 
5.88 
5.57 
5.47 
5.38 
5.38 
5.60 
5.78 
5.99 
6.16 
6.39 
6.56 
6.77 
7.00 
7.24 
7.49 
7.74 
8.01 
8.27 
8.56 
8.86 
9.16 
9.48 
9.82 
10.16 
10.52 

2.1% 
3.4% 

NaGal  
Gas 
6.24 
5.83 
5.52 
5.42 
5.33 
5.33 
5.55 
5.73 
5.93 
6.10 
6.33 
6.50 
6.71 
6.93 
7.17 
7.42 
7.66 
7.93 
8 -20 
8.48 
8.78 
9.07 
9.39 
9.73 
10.06 
10.42 

High Sulfur 
12,000 BtdLb 

1.79 
1.80 
1.84 
1.89 
2.13 
2.20 
2.27 
2.31 
2.35 
2.43 
2 -48 
2.53 
2.57 
2.63 
2.72 
2.78 
2.83 
2.89 
2.95 
3.05 
3.12 
3.18 
3.25 
3.31 
3.38 
3.45 

2.1% 2.7% 
3.4% 2.3% 

Petroleum 
Coke 

14000 Btu/Lb 
1.06 
1.10 
1.13 
1.16 
1.36 
1.40 
1.43 
1.46 
1.48 
1.54 
1.59 
1.61 
1.62 
1.64 
1.70 
1.72 
1.75 
1.77 
1.79 
1.86 
1.88 
1.91 
1.93 
1.96 
1.99 
2.01 

2.6% 
1.8% 

Notes: (1) FGT means Florida Gas Transportation 
(2) GS means Gulfstream Natural Gas System 
(3) Delivered prices represent: 

Distillate Oil: 1) Commodity price to terminals inland from Gulf of Mexico or Atlantic ports 
plus 2 )  an appropriate adder for transportation by truck to SGS. 
Natural Gas: 1) Commodity price of natural gas; plus 2) FERC 
tariff fuel reimbursement and 3) FERC tariff variable fees (incl. interruptible transportation); 
delivered prices do not include any FERC transportation capacity reservation charges. 
Coal: 1) Commodity price of coal from Illinois basin plus 

Petcoke: Similar to coal. 
2) rail transportation, freight rate, plus cost of rail cars. 

(4) AAGR means Average Annual Growth Rate 





Exhibit WJR-3 
10f1 

DECEMBER 2004 FVEL PRICE FORECAST (Nominal $/MBtu) 
Based on the October 2004 Global Insight Long Term Fuel Price Forecast 

DELIVERED PRICES (3) 

Year 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

AAGR (4) 
2005-2030 
2010-2030 

Distillate 
Oil 

9.95 
8.69 
7.43 
7.28 
7.30 
7.29 
7.23 
7.17 
7.24 
7.48 
7.75 
8.02 
8.29 
8.56 
8.83 
9.10 
9.37 
9.65 
9.92 
10.20 
10.48 
10.76 
11.04 
11.33 
11.61 
11.90 

0.7% 
2.5% 

FGT (1) 
Natural 

Gas 
8.96 
8.27 
7.1 1 
6.87 
6.62 
6.38 
6.13 
6.27 
6.44 
6.57 
6.76 
6.92 
7.12 
7.17 
7.39 
7.61 
7.81 
8-01 
8.21 
8.42 
8.63 
8.85 
9.07 
9.30 
9.54 
9.78 

0.4% 
2.2% 

GS (2) 
Natural 

Gas 
8.87 
8.20 
7.04 
6.80 
6.56 
6.32 
6.07 
6.21 
6.38 
6.5 1 
6.70 
6.86 
7.05 
7.10 
7.32 
7.54 
7.73 
7.93 
8.13 
8.34 
8.55 
8.76 
8.99 
9.21 
9.45 
9.69 

Illinois Basin 
High Sulfur 

12,000 Btu/Lb 
2.6 1 
2.41 
2.10 
1.78 
2.03 
2.09 
2.15 
2.19 
2.23 
2.30 
2.34 
2.38 
2.42 
2.46 
2.54 
2.58 
2.63 
2.67 
2.72 
2.81 
2.86 
2.90 
2.95 
3.00 
3.06 
3.1 1 

0.4% 0.7% 
2.2% 2.0% 

Petroleum 
Coke 

14000 BtdLb 
1.89 
1.61 
1.32 
1.04 
1.24 
1.31 
1.37 
1.40 
1.44 
1.52 
1.56 
1.62 
1.67 
1.72 
1.81 
1.87 
1.91 
1.94 
1.97 
2.04 
2.07 
2.10 
2.12 
2.15 
2.18 
2.22 

0.6% 
2.7% 

Notes: (1) FGT means Florida Gas Transportation 
(2) GS means Gulfstream Natural Gas System 
(3) Delivered prices represent: 

Distillate Oil: 1) Commodity price to terminals inland from Gulf of Mexico or Atlantic ports 
plus 2) an appropriate adder for transportation by truck to SGS. 
Natural Gas: 1) Commodity price of natural gas; plus 2) FERC 
tariff fuel reimbursement and 3) FERC tariff variable fees (incl. interruptible transportation); 
delivered prices do not include any FERC transportation capacity reservation charges. 
Coal: 1) Commodity price of coal from Illinois basin plus 

Petcoke: Similar to coal. 
2) rail transportation, freight rate, plus cost of rail cars. 

(4) AAGR means Average Annual Growth Rate 
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AUGUST 2005 FUEL PRICE FORECAST (Nominal $/MBtu) 
Based on the June 2005 Global Insight Long Term Fuel Price Forecast 

DELIVERED PRICES (3) 

Year 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

AAGR (4) 
2005-2030 
20 10-2030 

Distillate 
Oil 

12.70 
12.91 
12.19 
11.64 
11.21 
10.86 
9.28 
9.44 
9.48 
9.49 
9.50 
9.61 
9.74 
9.88 
10.02 
10.16 
10.68 
11.07 
11.56 
11.98 
12.4 1 
12.80 
13.20 
13.57 
13.95 
14.37 

0.5% 
1.4% 

FGT (1) 
Natural 

Gas 
9.25 
9.36 
8.85 
7.98 
7.11 
6.25 
6.41 
6.56 
6.94 
7.13 
7.26 
7.4 1 
7.89 
7.41 
7.75 
8.05 
8.16 
8.38 
8.59 
8.8 1 
9.03 
9.23 
9.44 
9.65 
9.87 
10.06 

0.3% 
2.4% 

GS (2) 
Natural 

Gas 
9.1 1 
9.23 
8.73 
7.87 
7.02 
6.16 
6.32 
6.47 
6.84 
7.04 
7.16 
7.3 1 
7.78 
7.30 
7.64 
7.93 
8.04 
8.26 
8.47 
8.68 
8.90 
9.10 
9.30 
9.5 1 
9.73 
9.91 

0.3% 
2.4% 

Illinois Basin 

12,000 Btu/Lb 
2.16 
2.39 
2.10 
2.10 
2.37 
2.44 
2.49 
2.53 
2.57 
2.60 
2.64 
2.67 
2.74 
2.78 
2.82 
2.85 
2.89 
2.97 
3.01 
3.05 
3.09 
3.13 
3.22 
3.26 
3.30 
3.35 

High sulfur 

1.8% 
1.6% 

Petroleum 
Coke 

14000 Btu/Lb 
1.77 
1.55 
1.58 
1.64 
1.92 
2.00 
2.07 
2.12 
2.17 
2.22 
2.28 
2.35 
2.45 
2.52 
2.58 
2.65 
2.70 
2.78 
2.82 
2.86 
2.90 
2.93 
3.02 
3.05 
3.09 
3.12 

2.3% 
2.3% 

Notes: (1) FGT means Florida Gas Transportation 
(2) GS means Gulfstream Natural Gas System 
(3) Delivered prices represent: 

Distillate Oil: 1) Commodity price to terminals inland from Gulf of Mexico or Atlantic ports 
plus 2) an appropriate adder for transportation by truck to SGS. 
Natural Gas: 1) Commodity price of natural gas; plus 2) FERC 
tariff fuel reimbursement and 3) FERC tariff variable fees (incl. interruptible transportation); 
delivered prices do not include any FERC transportation capacity reservation charges. 
Coal: 1) Commodity price of coal from Illinois basin plus 

Petcoke: Similar to coal. 
2) rail transportation, freight rate, plus cost of rail cars. 

(4) AAGR means Average Annual Growth Rate 
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PETROLEUM OUTLOOK 

Short-term Outlook 

Overview 

The past month has done little to ameliorate the “anomalies, paradoxes, mysteries, 
and uncertainties” we commented on a month ago. Crude price have fallen further, 
scarcely surprising as stocks have risen higher, but despite crude stocks in the 
United States now at levels last seen in mid 1999, when the price of WTI was 
around $20/barreL prices still remain close to $50/barrel. Accepting that the historic 
relationship between crude prices and stock levels in days cover is currently in 
abeyance, nevertheless one must ask how much longer can stocks go on building 
without some major downward adjustment in prices? Latest data from the E A  in- 
cludes a further upward adjustment to first quarter OECD stock levels so that end 
March cover is now estimated at some 53 days. If OPEC carries on producing at 
close to cment levels, as it is indicating it will, then total OECD stocks could PO- 
tentially remain around 53 days all year. If that is so then there is no reason to ex- 
pect serious problems in the fourth quarter, and one of the key underpinnings of 
high prices would be removed. For the present, however, the market is likely to re- 
main skeptical of such a potentially rosy outcome and the latest fall in prompt 
prices has merely served to steepen the contango; clearly concern remains about the 
fourth quarter. 

OPEC’s stance cannot be taken for granted. Although Ministers take every oppor- 
tunity to emphasize their role in promoting market stability and price moderation, 
the facts are not so clear. Several points should be noted: (1) first quarter produc- 
tion was at least 0.5 million b/d below that in the fourth quarter, (2) April output 
barely exceeded the new 27.5 million b/d target for the OPEC 10, (3) discussion on 
the second 0.5 millon b/d tranche of extra production agreed at the March 16 meet- 
ing was quickly shelved when prices softened in April, despite prices remaining at 
levels that OPEC spokesmen constantly affirm are “too high”, (4) Saudi prices for 
Western markets for June are set at unattractive levels, possibly not unreasonably 
as it is in the East that crude stocks are low, but scarcely a factor promoting lower 
prices. OPEC will have a few weeks to digest the implications of the latest E A  
data, and June’s data will be published nearly a week before the next Ministerial 
meeting, on 15 June. We would not be surprised to hear talk of output cuts. 

Although global stocks appear to be rising strongly, it is more often US data that 
moves the market. US refmeries have been slow to return from maintenance, but are 
expected to ramp up output steeply in coming weeks whch will pull down crude 
stocks. Gasoline stocks will decline anyway. Although both of these developments 
are normal for the time of year, reports of lower stocks could put an end to M e r  
falls in the crude price. Moreover, the next bout of speculative pressure could be an 
upward push 
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WTI 

BFO 

Our expectation is that prices will not fall much further, will hover around current 
levels for a month or two and will then begin to rise again. OPEC actions could be 
the factor that will precipitate the turnaroun4 but m y  not be. We expect that con- 
cerns about the fourth quarter will remain, and will focus on the increase in call be- 
tween the thrd and fourth quarter without looking too closely at the role that stocks 
might play in alleviating this increase. An outside possibility exists, however, that 
slowing economic growth and further rises in stocks could see prices plunge 
sharply. 

March April May 1-18 

54.28 51.89 49.98 

53.03 52.85 48.78 

WTI Price Outlook Scenarios 
(Quarterly, dollars per barrel) 

65 

55 - 

45 - 

35 - 

25 - 

/ 

OPEC Reference Basket 

. - ,  I I ,  , I ,  I I ,  , I , I 1 , 
1Q03 3Q03 1Q04 3Q04 1Q05 3Q05 1Q06 3Q06 

49.49 47.68 46.85 

Market Review 

Average prices in April were lower than in March as the market seesawed down- 
wards. WTI peaked at nearly $57.50/barrel on April 1, fell to around $50/barrel 
and subsequently spiked to nearly $55/banel in the middle weeks, and ended the 
month some $7/barrel below where it started, having briefly dropped below 
$49/barrel on April 29. In early May prices encountered an important psychological 
support level at $5O/barrel, and tended to rebound quickly whenever they edged be- 
low this level. WTI broke through the barrier in mid May and is currently trading n 
the $47-48/barrel range for prompt crude. The market in the Atlantic basin is still 
characterized by a steep contango, with August WTI trading at over $2/barrel 
above June, and December at nearly $4/barrel above June. Although this reflects 
prompt weakness and expectations of later strength, paradoxically it also helped to 
underpin the $50/barrel support level as any fall was quickly offset by short cover- 
ing, which can be profitable in this market structure. 

Marker Crude Prices 
(Dollars per barrel) 

BFO prices have moved broadly with WTI but the differential between the two 
markers has become very narrow. WTI prices are depressed by very high crude 
stocks in the Midwest, as refineries have been slow to retum fully fkom mainte- 
nance. Meanwhile, BFO prices have been supported by an open arbitrage to Asia 
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Pacific for Atlantic Basin sweet crudes. Movements of West Afiican crudes to Asia 
Pacific in May are expected to be at the highest level since last October, when refin- 
ers were building stocks for the winter. 

A number of factors underlie the downward trend in prices. Rising US crude stocks, 
seen as a proxy for global stocks, have reached levels not seen since July 1999. 
Gasoline stocks are also looking healthy, although the market is still nervous about 
the summer. The prospects for total crude supply look good following upward revi- 
sions to OECD stocks data and as OPEC output continues to rise and is seen as ris- 
ing further, albeit there remains an imbalance in terms of crude quality, with the 
market looking for lightlsweets and only heavier/sours on offer at the margin. Saudi 
Aramco reports that is has offered its tern customers more crude but has had no 
takers of the quality on offer. There seetlls to be no shortage of prompt supplies. 
The belief is developing that demand growth rates are slowing; concern about the 
impact of high oil prices on economic activiiy is growing, while the data suggest 
slowing growth in the United States, and possibly China, the two primary motors of 
oil demand growth Speculative support has also faded as s t r e n m g  of the U.S. 
dollar has contributed to the hedge funds moving investments away from comodi- 
ties and into currency. The net long position of the non-commercial players on 
NYMEX has fallen very sharply, ftom a new peak at the beginning of April at over 
88 thousand lots, most recent data shows holdings down to less than one hundred 
lots. 

For some weeks, there was a widespread feeling among market analysts and com- 
mentators that prices “ought” to have fallen further. Mast believed that the 
$50/barrel support level would eventually be breached and then prices would fall to 
the mid $4Os/barrel, before rising again lata in the summer and, in the view of 
some, reaching new records next winter. Now that the $50 support level has been 
breached, the market needs to catch its breath and decide where it goes next. The 
contango structure is still being maintained, however, by strong expectations of 
tightness later in the year, whether in crude markets as the US. and Asia-Pacific 
compete for available supplies, or in product markets as demand stretches the capa- 
bilities of refining systems, especially in the United States, and has actually deep- 
ened since mid month. 

Demand and Supply Fundamentals 

Ecorzom ics 

Doubts about the world economy’s short-term outlook have once again increased, 
mainly because of renewed inflation worries, high global energy prices, and signs of 
weakness in some G-7 economies. Furthermore, the global economy’s growth en- 
gme-the US economy-appears to have downshifted ths year more than had been 
anticipated by most forecasters, includmg Global Insight. This less robust economic 
outlook is reflected in recent fmancial market volatility and lower yields on long- 
term government bonds. Whde the downside risks have increased, one should not 
exaggerate them. Despite its slowdown, the US economy still has a considerable 
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us 

amount of steam, most of Asia outside of Japan is going very strong, and other 
emerging markets are growing at paces well above their trend. In a similar vain in- 
flation concerns appear to be excessive, since the global economy's persistent gap 
between potential and actual output should continue to constrain inflationary pres- 
sures around the globe, as well as dissuade central banks from tightening their 
monetary policies too aggressively. Furthermore, periodic currency appreciation in 
countries that float their exchange rates against the US dollar has further reduced 
inflationary pressures m many countries, including most major economies in Europe 
and Asia, giving the monetary authorities a strong reason to delay raising their pol- 
icy rates. To be sure, the dollar's depreciation does act as a headwind for economies 
with floating currencies against the greenback, such as the Eurozone members. In a 
world where the US economy remains the main engine of global growth, however, a 
depreciating US dollar will be the only remedy for avoiding global stagnation. 
Given the huge US current account deficit, there can only be two ways of escaping 
fiom this predicament. Either the other major industrialized countries adopt policies 
that put their economies on a much more robust growth path, or there will be a dol- 
lar crash and US recession, which would in all likelihood trigger a global recession 
and unleash deflationary pressures around the globe. 

2004 2005 2006 

Q4 Ql Q2 Q3 Q4 Q1 ~ 

3.9 3.6 3.5 3.4 3.2 3.0 

Forecast ahlights: Global Insight's latest bottom-up forecast of the global econ- 
omy, which was completed 15 May, projects world economic growth to slow fiom 
4.1% in 2004 to 3.1% in 2005. The estimated number for 2004 represents a sub- 
stantial improvement fkom the world economy's lackluster performance during the 
preceding three years; however, it no longer has any sipficant cushion to allow for 
potential policy errors or external shocks, since the projected, 3.1% annual pace is 
equal the global economy's long-term trend growth rate. On a year-on-year basis, 
we estimate the world economy's qyarterly growth decelerated to 3.5% in the fourth 
quarter of 2004, aRer having peaked at 4.4% in the second quarter of last year. We 
estimate global growth further decelerated in the first quarter of this year, to about 
3% year-on-year b/y), but moderating global oil prices and strong international 
trade growth should sustain the pace close this trend rate for the remainder of 2005. 
With recent data releases indicating that the US economy is holding up better in the 
second quarter than had been anticipated, we expect adjustments to our forecasts 
will elevate our June global GDP growth projections by at least one or two tenths of 
a point, which puts the world economy in a less-vulnerable position in case there are 
adverse shocks or policy errors. 

Canada 

France 

Real GDP Growth, World and Major Seven Economies 
(Year-on-Year percent change) 

I 

3.0 2.9 2.5 2.4 2.6 2.7 

2.3 2.0 1.8 2.3 1.9 2.0 

Germany 

Italy 

UK 
Japan 

! I I 

0.4 0.5 0.5 0.9 1.6 1.3 

0.8 -0.2 -0.3 -0.4 0.5 1.3 

2.9 2.8 2.4 2.4 2.2 2.2 

1 .o 0.3 0.7 1 .I 1.5 1.3 
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Demand 

Latest estimates of demand continue to show divergent views of the prospects for 
this year. Whereas the E A  has made another marginal reduction to its growth esti- 
mate, albeit leaving it at 1.8 million barrels per day @/d) in round numbers, and 
most other analysts are also tending to hold or even reduce their growth estimates, 
this month the U.S. Department of Energy (DOE) has increased its estimate of 
growth to 2.3 million b/d. The increase results fiom a 0.1 million b/d downward ad- 
justment to 2004 actuals, but the effect is to leave the DOE much more optimistic 
than others. 

Provisional demand data for the first quarter shows European demand much weaker 
than expected, primarily due to very low deliveries of gasoil and diesel in Germany. 
This may be partly because the timjng of Easter meant the reduced number of 
working days occurred in the fist quarter this year, but also reflects the ongoing 
reluctance of German consumers to restock with heating oil at current prices, and 
may be indicative of economic weakness. Elsewhere North American demand also 
shows signs of a slowing in gasoline sales, thought to be a response to high prices at 
the pump, and in diesel, as truck tonnage movements are reported down. Fuel oil 
use has been high, however, in response to high natural gas prices, and jet continues 
to grow strongly. In Asia, Japanese nuclear power station output remains below ex- 
pectations which results in increased use of low sulfur fuel oil (LSFO) and crude 
for direct burning, and in South Korea demand has recently been looking up, with 
higher consumption in both the industrial and transport sectors. 

For China, there are the usual conflicting reports. Some reports focus on signs of a 
slowing in apparent demand, but this is heavily influenced by stocks movements, 
which are believed to have been abnormal over the past year. If this effect is ex- 
cluded, it may be that a more steady growth pattern can be seen in which slowdown 
is scarcely evident. A firther complication is the impact of Government price con- 
trol measures that shield consumers fiom the full effect of international prices and 
so diminish the incentive to economize. At the same time, however, the inability to 
recover their costs discourages traders fiom importing products, so supply falls 
short of potential demand. If domestic oil prices were raised and electricity prices 
de-controlled, that would end one constraint on consumption, but it might also lead 
to price-induced conservation. What the net result of these two effects would be re- 
mains a matter of substantial uncertainty. 

Non-OPEC Production 

There is general agreement that non-OPEC production will increase this year but 
views differ concerning the scale and timing of the increase. There is also general 
agreement that, whatever the increase, it will not match the rise in demand so an in- 
creased call on OPEC is inevitable. The uncertainties over timing are sigtllficant in 
that most of the increases are scheduled for the second half of the year. If they come 
through on time, that will ease the pressure on OPEC and the reduction of its spare 
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capacity cushion in the winter quarters. Ifthe more pessimistic estimates prove cor- 
rect -- especially if combined with robust demand growth -- then the winter quarters 
could be very tight indeed 

Globally production fiom around 60 new projects is due this year but the location 
of the largest scheduled increments - Russia, Brazil, and Angola, with increases 
also due in the U.S. Gulf of Mexico - explains and underlines the uncertainty over 
timing. In Russia conflicting projections create uncertainty, while in the deep off- 
shore waters of Brazil and Angola the scope for last minute technical problems re- 
mains substantial. In the Gulf of Mexico there remains scope for M e r  technical 
problems and delays, and for summer disruptions fiom hunicanes; hll  recovery 
fiom hurricane Ivan is still some months away. The BTC pipeline carrying Azeri 
crude fiom the Caspian to the Mediterranean is due to start filling and testing in 
July, with fist exports due in the fourth quarter, resulting in further large incre- 
ments to supply next year, but any problems that come to light during testing could 
delay fist exports into next year. Estimates of total annual growth are between 0.5 
million b/d and 1 .O million b/d, but in the light of the record of recent years we are 
inclined to discount the higher end estimates and continue to include a non-specific 
downward adjustment averaging some 0.2 million bld over the balance of the year. 

OPEC Production 

OPEC output rose by a further 0.5 million b/d in April to approaching 29.5 million 
b/d (IEA assessment), with the largest increase again in Saudi Arabia but with other 
countries recording smaller rises, though Iraq remains stuck on some 1.8 million 
b/d. Although OPEC ministers continue to make much of their efforts to supply 
what the market needs and to contribute to market stability and a lessening of 
prices, these protestations need to be tempered by the facts, as emphasized in the 
Forecast Highlights section; OPEC rhetoric and action continue to be slightly out of 
sync. In fairness, it should be added that further output increases are expected in 
May, but any decision on further formal additions now seems scheduled to await 
discussion at the June 15 meeting. 

The EA'S assessment of OPEC capacity is unchanged this month, save for a deci- 
sion to settle on a figure for Saudi capacity of 10.5 million b/d in place of the 10.0- 
10.5 range shown for some months, and leaves effective spare capacity at some 1.3 
million b/d, almost all in Saudi Arabia. The assessment of OPEC capacity will be 
raised steadily as the year progresses as a succession of new projects come on 
stream. By the end of the year, sustainable capacity should be conservatively at 
least 0.5 million b/d higher than at the begmning. This excludes any increases in 
Saudi Arabia, where the build up in Qatif and Abu Safah should take the total in- 
crement to 1 million b/d or more, while additions from countries where current reli- 
able information is lacking may add more still. 
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OPEC Compliance in April 2005 
(Million barrels per day) 

Estimated 
Sustainable Spare 

Target Production (1) Production Capacity (2) Capacity 
as of Mar.16 Apr 2004 vs. Target (IEA Mar05) 

Algeiia 0.878 1.35 0.47 1.35 0.00 

Indonesia 1.425 0.95 -0.48 1 .oo 0.05 

Iran 4.037 3.90 -0.14 4.00 0.10 

Kuwait (3) 2.207 2.45 0.24 2.50 0.05 

Libya 1.473 1.64 0.17 1.65 0.02 

Nigeria 2.265 2.45 0.19 2.45 0.00 

Qatar 0.71 3 0.78 0.07 0.80 0.02 

Saudi Arabia (3) 8.937 9.45 0.51 10.50 1.05 

UAE 2.400 2.45 0.05 2.55 0.1 0 

Veneruela 3.165 2.16 -1.01 2.20 0.05 

OPEC 10 27.500 27.57 0.08 29.00 1.43 

Iraq (4) 1.83 1.95 0.12 

Total OPEC 29.40 30.95 1.55 

Exd. VenezuelaMigenanndonesia/lrq 1.33 

1. Secondary source estknates of OPEC production regulary differ. The above retkcts the IEA estimate except for Iraq. 
2. Capace fgures are levels achievabb within 30 days and sustahabb for 90 days. 
3. Fgures for Saudi Arabia and Kuwait each include 50% of the Neutral Zone. 
Note: Saudi Arabia capacity fgure represents md point of /EA‘S estbnate of 10.0-10.5. Saudi Arabia itself claims its capacity is now 
I1 mikn b/d. 
4.lra9 estimate represents the average of the past fwelve months. Post war production has not yet exceeded 2.5 “ion Wd. 
Iraq capacw Qure represents gross capacw, before any reinjection. 

- - --------l--.----l__.-ll__l._--._.-.,-..-..- 

Market Balance 

Total OECD Commercial Inventories 

Following last month’s large upward adjustment to the estimated end January stock 
position, another large adjustment has been made this month, this time to the end 
February position. End February stocks are now assessed as 21 million barrels 
higher than was thought a month ago. The first look at the end March position for 
total OECD suggests a small stock draw during March, as refinery maintenance 
allowed crude stocks to rise while product stocks were drawn down, more than off- 
setting the build in crude. This leaves end March stocks 119 million barrels above 
those of March 2004. The first quarter as a whole now shows a contra-seasonal 
build of 0.2 rmllion b/d for total OECD and forward cover at the end of the b s t  
quarter is assessed by the E A  at 53 days, two days above year-ago levels. Ths is 
the frst time since 1996 that total OECD stocks have built in the frrst quarter; by 
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Crude 

Produds 

Total 

comparison, the past five years have seen an average first quarter stock draw of 
some 0.4 million b/d. 

N. America Europe Asia-Pacific Total OECD 

High High LOW High 

High High LOW High 

High High LOW High 

Turning to the global position, the top-down balance still suggests demand exceeded 
supply in the first quarter, suggesting a stock draw of around 0.5 million b/d was 
necessary. A stock draw of around 0.7 million b/d in non-OECD areas is thus indi- 
cated. Increasing evidence is accumulating that Chinese stocks were drawn down 
heavily in the first quarter, so a large non-OECD stock draw is certainly credible 
although the size of the implied draw is quite large. Any reductions in demand esti- 
mates for the first quarter in non-OECD areas would reduce the scale of the implied 
stocks draw. 

Crude 

Produds 

Total 

The table below shows the overview position in each region and illustrates the un- 
balanced nature of stocks holdings. It also shows the danger of making generaliza- 
tions about stocks levels. Total OECD stocks are hgh while those in Asia-Pacific 
remain low as stocks in OECD Asia Pacific represent only some 17% of total 
OECD stocks. Moreover, within a region stocks for an individual product can be 
worryingly lower or higher than for all products taken together. 

High High LOW High 

High High LOW High 

High High LOW High 

N. America Europe Asia-Pacific Total OECD 

Atlantic Basin Inventon’es 

us 
Crude stocks have continued to rise, notably in PADD 2 and at Cushing, thereby 
contributing to softening of the WTI price, as well as price more generally. Total 
stocks at end April reached 327 million barrels according to weekly data, up by 10 
million barrels since end March and some 17 million barrels above the average of 
the previous five years. Imports were again above 10 million b/d, as they have been 
for eight of the past twelve months, but were scarcely changed from March’s level, 
and the other element of supply, domestic production, fell slightly. The major rea- 
son for the further rise in stocks was the slow return of refineries fiom maintenance: 
crude throughput in April averaged 15.3 million b/d, below the average of the pre- 
vious five years, and only 0.13 million b/d above March’s level. Runs this year, 
however, have been atypical, with January to March all well above any previous 
year’s levels, but with April barely above March, whereas the average March-to- 
April increase of the previous five years was 0.7 million b/d. Runs are still expected 
to be ramped up sharply once maintenance is finally completed to well over 16 mil- 
lion b/d and utihzation later in the summer could again match last year’s figures of 
around 97%. Ths will inevitably pull crude stocks down and imports will need to 
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average consistently above 10.5 million b/d over the summer months in order to 
keep end-summa stocks in line with the average of the previous five years. 

Gasoline stocks rose by 2 million barrels in April, to end the month at 214 million 
barrels, 8 million barrels above the average of the previous five years. A rise like 
this is around the norm for the time of year. Although the average gasoline yeld 
over April was a new record hgh for the month, it was eclipsed by the increase in 
distillate yields as refiners apparently took advantage of the high absolute level of 
gasoline stocks to maximize distillate yields and thereby benefit fiom distillate and 
diesel prices above those of gasoline, as well as contriiuting to replenishing low dis- 
tillate stocks. 

Despite this unseasonal preference for making distillate over gasoline, distillate 
stocks still fell by 2 million barrels over the month to 102 million barrels, slightly 
below the average of the previous five years of 105 d o n  barrels, but above the 
past two years. A modest stock draw in April is normal, with the stock build in 
preparation for winter normally beginning in May. Achieving an adequate stock 
build over the summer still should not prove a problem as gasoline yields are not 
expected to need to be exceptionally high, allowing distillate yields to move towards 
the top end of the range. 

Europe 

According to provisional Euroilstock data, crude stocks in Europe fell slightly dur- 
ing April, but remain very high, close to record levels for the time of year. The nar- 
row differential between BFO and WTI has kept the transatlantic arbitrage closed 
and penned North Sea crudes into Europe. The arbitrage is expected to open in 
coming months and North Sea output will reduce with n o m 1  summer mainte- 
nance, so stocks are expected to drift downwards over the summer but with rising 
output in Nigeria and Libya, and later in the year fiom Azerbaijan, Europe should 
remain well supplied with crude. 

Gasoline stocks have been falling since January, following the normal seasonal pat- 
tern, aRer the abnormal rise in January. With continuously declining demand, 
stocks would be expected to be at the bottom of their hstoric range, but in fact cur- 
rent gasoline stocks are above the level of three of the past four years as, despite 
modest yields, total levels of throughput have been high, producing high gasoline 
output. Stocks of gasoline in independent storage in the Rotterdam area were at the 
highest early May level of the past ten years. 

Gasoil stocks are also high. European refinery production and Russian exports have 
both been at record hgh levels for the time of year while demand has been weak as 
German heating oil consumers continue to avoid buying at high prices. Stocks in 
independent storage in the Rotterdam area, however, are relatively low. 
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Prospects for the Global Balance 

The upward revisions to the end January and end February stocks positions over the 
past two months have put a rather dif5erent gloss on the global outlook Stocks in 
terms of days cover looked low at 50-5 1 days, but the end March level of 53 days 
(will next month's data show another upward adjustment, this time to March?) pro- 
vides a much more secure basis for the remainder of the year. Moreover a recent 
statement fiom the OPEC President that OPEC will continue to increase its output 
to 30.5 million bld should reassure the market that OPEC is not currently thinking 
of a cut to output when ministers meet on June 15. 

Assuming that OPEC output continues around current levels through the summer in 
order to allow stocks to build, and that demand and non-OPEC supply turn out 
broadly as currently projected, then global stocks could remain between 53 and 54 
days for the remainder of the year, a level that just a few months ago seemed mcon- 
ceivable, but now possible because of upward revisions to stocks and a change in 
OPEC attitude. The exact end year position obviously depends on the particular 
combination of supply and demand projections, hence a projection based on the 
EA'S figures plus flat OPEC output implies around 54 days by the end of the year, 
while the US. DOE, which has higher projections for demand growth and lower 
projections for non-OPEC supply, estimates cover equivalent to 51 days. Our pro- 
jection, assuming demand might still prove a little stronger than current estimates 
and that new non-OPEC supply might suffer some deferments, indicates end year 
cover of around 53 days. 

This is all rather different to the way things looked only a short while ago. On these 
figures the summer stock build should certainly prove sufficient to allow a draw in 
the winter quarters. Even a fourth quarter stock build is not impossible, indeed bal- 
ance suggests that unless OPEC cuts back then a small build looks likely. Increases 
in output fiom new capacity to be commissioned in Nigeria and Iran over the sum- 
mer months now look secure, and neither country will be inclined to make c o m p -  
sating cuts elsewhere. The outlook for the fourth quarter could still vary between 
tight and relatively easy depending on OPEC capacity increments over coming 
months. 

Stock cover of this magmtude would badtionally have been associated with much 
lower prices, but that link between stocks and prices remains broken, at least as an 
indicator of absolute price levels. On the other hand, the rising level of stocks in the 
Atlantic basin is undoubtedly one factor responsible not only for the steep contango 
in Atlantic basin prices, but also for the decline in the absolute level of prices. How 
OPEC will view this turn of events remains to be seen. 

Turning away fi-om global stocks levels and looking at the regonal and quality im- 
balance, however, yields a different perspective. US. refinery runs have been kept 
low by an extended maintenance season, but could rise by as much as 1 million b/d 
over coming weeks, which would reduce crude stocks by nearly 30 million barrels 
over a month unless supply increases to offset the fall. Domestic production should 
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rise in the third quarter but imports will need to rise too. Much depends on the qual- 
ity of crude that U.S. refiners will seek Many are understood to have invested heav- 
ily over the past year so as to be able to handle hgher volumes of heavy/sour cru- 
des, on which margins are potentially more attractive, and if that enables them to 
absorb high volumes of Middle East crude without needing to compete unduly with 
AsiaPacific refiners for lightlsweets then obtaining the necessary levels of imports 
should not be a problem Crude stocks would still fall seasonally, but the fall should 
not cause alarm. Given the unpredictability of market reactions to stocks reports 
over recent months, however, a rational response is far fi-om assured. Similarly fal- 
ling gasoline stocks over May to August, although a normal seasonal pattern, could 
easily spook a market looking for excuses to mark up prices. 

AdPacific also remains a wild card. Cold weather in the fkst quarter has depleted 
stocks of middle distillate heating fuels in Japan and Korea, and Chinese stocks 
both of crude and products are believed to have been run down sharply. Refineries 
in the region are mostly runnjng close to capacity and if China needs to import to 
replenish depleted inventories and if recent firm demand in Japan and Korea contin- 
ues, then the call for both crude and products imports ftom outside the region could 
prove substantial. 

OECD Commercial Stocks and Forward Supply 

3,000 61 
2,500 59 
2,000 57 
1,500 55 
1,000 53 

50 0 51 

0 49 
3Q03 iQ04 3Qo4 l a 5  3Q05 

---Stocks (Left scale, mllion barrels) 

- Forward Supply (Right scale, days) 

Crude Price Forecast 

Base Case 

Now that the $50/barrel support level for WTI has been breached there would ap- 
pear to be scope for some fiuther downside movement in price in response to stock 
levels which are looking increasingly healthy, even bloated, in the Atlantic basin. 
How long such softness might last, however, is a major uncertainty. The global bal- 
ance now looks easier, and the prospects for the fourth quarter could be seen as less 
worrying, but the substantial rise in the “call on OPEC crude plus stocks” between 
the third and fourth quarters could still worry a market focused more on OPEC’s 
output versus capacity and less on the potential contribution of changes in stocks; a 
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rise of say 1.5 million bld in the call does not mean OPEC needs to increase output 
by that amount, as the third quarter will see a stock build and the fourth a draw, so 
much of the increase in call will be met by stock movements. T h  is not the popular 
perception, however, as the steep contango WTI between June and December sug- 
gests not just prompt oversupply but continued concern about the winter. 

May Jun July AwJ SeP OCt 

The behavior of non-commercial players on NYMEX could prove important. They 
have currently reduced their net long holding to virtually nil and if prices fall further 
might begin buying asain, supporting a price rise, though they may wait a while 
longer to see how things develop. OPEC actions are also uncertam. Now that the 
balance is looking easier and prices have fallen below $50/barel the more hawkish 
members may want to press again for output cuts to prevent further falls in re- 
sponse to higher stocks. The Kuwaiti minister and OPEC President reportedly re- 
cently suggested, however, that $40/barrel would be an acceptable level for the 
OPEC basket, some $5/barrel below its current level. If that thinking proves domi- 
nant, then no cuts would be expected. 

WTI 

BFO 

We still expect prices to remain below $50/bmel for a whde, reflecting the ready 
availability of prompt crude and oversupply m the Atlantic basin, but $50/barrel 
proved a much more resilient support level than we had anticipated, and the hedge 
h d s  unexpectedly fast liquidation of their holdings now makes them mure likely to 
support a rise than a fall in prices. Even if OPEC do not make actual cuts, the tone 
of their pronouncements may change. Accordingly we now think that prices may 
even recover sooner than previously projected, on the back of falling stocks of crude 
and gasoline in the United States, and continued concerns about the winter, even 
despite the easier outlook for the balance. 

52.85 50.00 48.50 49.00 49.50 50.00 51 .OO 

51.89 48.75 47.25 47.50 48.00 48.25 49.00 

Alternative Cases 

High-Price Scenario: A higher price scenario could result from: 

Geo-political concerns; 

Renewed Chinese Imports; 

Further terrorist attackdpolitical tension in the Middle East; 

Major losses in Nigeria, Iraq, or elsewhere; 

OPEC implementing cuts in fear of prices falling too rapidly; 

Disappointments with increments to OPEC capacity; 
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Further disruptions and delays in new non-OPEC production; 

Further upward pressure from financial traders. 

The greatest concern remains terrorist action, which could result in price spiking to 
very high levels. Absent such a development, prices above $60/barrel for WTI now 
look less likely but remain possible. Any major loss of output anywhere would 
cause a spike, as the spare capacity cushion will remain thin all year. It is uncertain 
what scale of loss would drive governments to take emergency action to curb con- 
sumption and release strategic stocks, however if they did so we would be in a 
wholly different world and prices would depend on these reactions and their timing. 
Cuts by OPEC or a succession of geo-political alarms could push price sharply up. 

Low-Price Scenario: A lower price scenario could result f?om 

Recession or at least further economic slowdown, and resultant substan- 
tially weaker demand, especially itom the United States and China; 
Further upward revisions to stocks data; 

Further easing of concerns about loss of supply due to higher stocks and 
slowing demand growth; 

OPEC are slow to cut as stocks rise due to intimal dissent; 

Non-OPEC supply proves more robust than expected; 

0 Financial traders build net short positions. 

In this situation, prices would moderate steadily but would remain above $35/barrel 
due to the perception of tightness next winter. It will still take some time for a size- 
able cushion of spare capacity to be restored. 

Oil Product Prices 

Gasoline 

Weekly data for April show demand growth of 0.9%. Monthly data for the first 
quarter now shows growth of 1.2%, less than indicated by previous weekly data. 
Monthly gasoline demand data is very volatile, hence, year-on-year comparisons 
can be misleading as the growth in any individual month is influenced by develop- 
ments in the same month a year earlier. Hence, although U.S. gasoline consumption 
remains on a growing trend, the rate of growth is still highly variable. By removing 
seasonality and reducing month-to-month volatility by taking a twelve month mov- 
ing average, it is clear that the rate of growth has been slowing since the middle of 
last year, when it had reached 2%; it is now down to below 0.9%. Data from the 
Department of Transportation show a declme in “Highway miles traveled” since 
around the same time. Moreover, the DOE’S “Product Supplied” data does not, 
strictly speaking, report actual demand, i.e. purchases at the pump, but deliveries 
from primary storage into the distribution system whch take place some weeks in 
advance of purchases at the pump and are based on assumptions about consumer 
demand If motorists reduce consumption, there will be a lag before ths shows up 
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in DOE statistics. Nevertheless, a recent reported survey showed 58% of US. mo- 
torists saying they would drive less if prices stay hgh. All these signals seem to 
suggest that demand is slowing, possibly due to price, but whether this will seri- 
ously reduce demand for the summer driving season remains to be seen. The DOE’S 
forecast is unchanged this month at 1.8% growth for the summer quarters. 

Stocks at end April were hgh in absolute terms and closely in line with the average 
of the previous five years in terms of days cover. As mentioned in the stocks sec- 
tion, rehers achieved a new record high yield of gasoline for April, at 57.1%, and 
this despite also setting a new record high yield for distillate. Distillate stocks are 
towards the low end of the range for the time of year but there is plenty of time to 
raise them before winter, so there is no reason to think that gasoline yields cannot be 
very high this summer ifnecessary. Imports of finished gasoline and components, 
which amount to around 10% of total gasoline supply, have also been high recently, 
with imports of finished gasoline very high and the 4 week average for total imports 
including components has been over 1 million b/d for the past three weeks. The is- 
sues of unscheduled rehery outages and grade proliferation remain sources of con- 
cern, however, despite a supply outlook that looks healthy. 

Gasoline prices relative to crude were volatile over April and reports of problems at 
refhzies, mostly on gasoline units, resulted in upward spikes, but latterly high im- 
ports and rising stocks have led to a softening. Spreads are currently very close to 
where we projected for the month. Supplies of high octane components remain tight 
but this does not seem to be seriously affecting prices of regular grades. The arbi- 
trage from Europe has only been open intermittently as European prices, although 
falling, have remained stubbornly high, and further adjustments are still expected. 
We expect US. prices relative to crude to continue to soften through the summer as 
it becomes apparent that supply is adequate, and for European prices to fall further 
to maintain a (mostly) open arbitrage. The forecast spreads are unchanged. 

Dktillate 

Latest data brings yet another marking down of distillate deliveries. Although 
March still shows a year on year increase of 4.5% following cold weather early in 
the month, data for January and February now point to declines in both months. 
Overall deliveries over the first quarter now exactly match those of last year. Within 
the total, highway diesel continues to grow, although growth in January and Febru- 
ary was well below the trend rate, while deliveries of heating oil were very low, as 
the weather in the North East in January and February was much milder than in the 
previous two winters. Weekly data for April shows total distillate deliveries 2.2% 
up on a year ago. 

Stocks are towards the lower end of the historic range but we do not anticipate a 
problem in replenishing them in time for next winter. Although by this stage of the 
year &stillate yelds in the refineries would normally be well down on their early 
winter peak and moving toward their mid summer low, ths year yelds have risen 
steadily since January with April a full percentage point above any previous April, 
at just over 26%, a level not normally reached till October or later. It appears that, 
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in distinction to the market, refiners felt sufficiently relaxed about the gasoline posi- 
tion to be able to maximize distillate yields to take advantage of distillate and diesel 
prices above those of gasoline in April. With diesel prices still well above gasoline, 
and expected to remain so for a couple of months more at least, we expect refiners 
to continue to favor distillate, though recent data suggests that to do so does not 
'necessarily imply low gasoline yields. Imports in April were lower than in the first 
quarter but were in line with April imports over recent years; indeed during April 
the Gulf Coast was exporting diesel to Europe where prices were very high, a rever- 
sal of the more usual direction of trade. 

As mentioned last month, to see such high prices this late m the year is unprece- 
dented. April spreads for all three middle distillate grades were not only extremely 
high for April but in each case set a new record high for any month of the year, at 
least for the past ten years. It is not possible to explain these prices in terms of de- 
velopments in the U.S. market alone, such prices must rather be seen in the context 
of very high prices in Europe also, which in turn partly reflect high prices East of 
Suez. The whole complex of high prices seems to be inter-related, with extra Indian 
demand the only clearly identifiable unusual feature, since elsewhere in the East 
demand has been relatively muted in the face of high prices. Spreads of all three 
grades in New Yak Harbor have now come off several dollars fiom the peak levels 
reached in late April, but are still extremely high for the time of year. In Europe, 
spreads are narrowing and in the East we expect some moderation as Persian Gulf 
reheries return fiom maintenance. Nevertheless, Far East maintenance only peaks 
in May and June so some additional demand may still be expected there and India 
continues to draw in low sulfur diesel. China remains a major uncertainty. Its stocks 
are believed low and there are reports of diesel shortages in the retail sector, but 
Government price control measures make importing product uneconomic as local 
prices are below international prices. 

In the absence of any real clarity as to exactly why global middle distillate prices 
should be at such unusually high premia, we feel the best course is to profile 
spreads back down to lower levels but to keep them at the upper end of historic 
ranges. 

Residual Fuel 

High natural gas prices have continued to contribute to increased resid use by utili- 
ties. Deliveries over the first four months of the year were higher than for the same 
period in the previous three years. Refiners, meanwhile, continue to squeeze resid 
yields down, laving an increased proportion of total deliveries to be met kom im- 
ports; 51% of deliveries were supplied by imports in the January to April period. In 
addition, increased Mexican utility demand has resulted in increased exports. 

Regarding prices, the past month has seen a change fiom the trend we commented 
on a month ago. Whereas resid prices had been following crude closely, with dis- 
counts little changed since last October, over the past month, as crude price have 
fallen, low s u h  resid prices have declined more slowly, and high sulfix grades 
have actually risen in absolute terms. Discounts relative to crude have thus nar- 
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rowed by some $7-8.barrel. The strength of higher sulfur grades has been caused by 
the coincidence of higher Mexican demand and reduced exports from Venezuela 
due to refinery maintenance, and partly by strength of import demand in Asia where 
refinery maintenance has reduced local supply. With the end of maintenance around 
the world, the expected summer peak of Russian exports, and with more increases 
in Middle East crude supply, the supply of high sulfur resid is expected to ease and 
discounts to widen again. Similarly for the lower sulfur grades the relatively higher 
price may draw in more exports and push prices down again relative to crude. We 
are not, therefore, assuming that recent price strength heralds the beginning of an 
imminent major narrowing of resid spreads, but as crude prices begin to harden 
again we expect discounts to widen again 

Long-term Outlook 

Making the link between the immediate and the longer term is always a challenge in 
projections that extend some years into the hture. Changes in the here-and-now do 
not necessarily mean that the outlook for say five or ten years hence has changed. 
However, crude oil prices have stayed at or near $50harrel since October 2004. 
Faced by a short term change of this magnitude the requirement to consider the im- 
plications for not just the s h o r t / "  term is unavoidable. It has become our 
view, however, that developments over recent months have implications for the 
longer term 

Changes since January include the following: 

Prices have remained much higher; 

Nevertheless, demand expectations have been stronger; 

Supply expectations have been weaker; with yet more non-OPEC disap- 
pointments; and increased uncertainty over OPEC capacity increments; 

The call on OPEC crude has increased; 

OPEC aspirations have changed. 

It is the final point that we believe is crucial. Up till early April high there did not 
seem to be any substantial evidence that prices were having any effect on demand. 
All the indications were that demand growth estimates for 2005 might again be un- 
derstated and that OPEC would again be called on to produce at close to capacity. 
Over the course of April some doubts have begun to creep in regarding the apparent 
insensitivity of demand to price, but nevertheless the high call on OPEC crude this 
year seems unlikely to change even if there are no more increases in demand growth 
estimates. OPEC members have observed the inexorable rise in prices since early 
2002, but especially since early 2004, an era when price have consistently exceeded 
$30/barrel, and have seen demand rising strongly, apparently oblivious to price, If 
the market could bear $50/'barrel, why should OPEC settle for less? 

With the formal abandonment of the $22-28/barrel price band, OPEC has set itself 
free to decide on a new target price. %lst no formal decision has yet been made, 
aspirations have risen with rising prices. OPEC now seems to aspire to a price for 
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its Reference Basket (ORB) of $40-50/barrel. Until the middle of 2004 the value of 
the ORB was $0.50-$1 SOharrel below Brent. Since mid 2004, however, as prices 
have risen sharply and as OPEC output increases have put more heavy crude onto 
the market, the value relative to Brent has fallen to a discount of $3-5/barrel. An 
aspiration of $40-50/barrel for the ORB therefore implies a range of say $44- 
54harrel for Brent and somewhat higher for WTI 

With aspirations having ratcheted up, the issue then becomes: if OPEC members 
now aspire to prices in this range, what is there to stop their achieving them? 

Supply Prospects 

Non-OPEC output is not expected to be able to respond much in the next few years 
as oil companies are already l l l y  committed to a number of long lead time projects 
and do not have the capacity in terms of manpower to start additional projects. Oil 
companies anyway remain cautious and will not assume that high prices are neces- 
sarily here to stay, but will stick with lower “screening values” for assessing the 
profitability of projects. 

As for OPEC, with production close to capacity the old problem of cheating on 
quotas has, for the present, ceased to be an issue. Even if those members with in- 
crements to capacity scheduled to come on stream over the next year or so choose 
to produce fiom those increments, regardless of any agreements on production re- 
straint, that might still have little impact on prices, as many of the incrernents are of 
light sweet crudes that can be easily placed in the market without depressing prices. 
Relatively few increments to capacity are definitely expected in the Middle East, 
and even if those that are expected produce at maximum, Saudi Arabia could easily 
cut back its own output by sufficient to keep prices fiom falling, and would proba- 
bly involve other Arab Middle East producers in the policy. 

It has been observed that OPEC has been powerless over recent months to stop 
prices from rising. That is largely true, but it remains far fiom powerless to stop 
them fiom falling. Even just the threat kom Saudi Arabia to cut back on output 
would probably be sufficient to end a fall in price in current circumstances. So how 
far would the Saudis be prepared to allow prices to fall before stepping in and cut- 
ting output? 

In recent high level dmussions with the US.  Government prominent Saudis have 
opined that prices around $55/barrel are “too high”. Such references are probably 
to WTI rather than the ORB. That would suggest that currently it is recognised 
that the upper end of the potential $40-50ibanel band for the ORB is regarded as 
too high, too liable to induce economic slowdown at this stage of the economic cy- 
cle, and too liable to induce measures that might undermine the long term demand 
for oil. On the other hand it is unlikely that $4O/banel as a floor has been con- 
ceded We therefore believe that for the next two to three years OPEC will seek to 
defend a floor for the ORB around $40/barrel, say $45ibarrel for WTI. 
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Over the next few years every member of OPEC will see increments to capacity 
fkom developments already under way. The list of projects is long and includes 
light, medium, and heavy crudes. Longer term, however, OPEC members will have 
to decide how much to invest in adding more new capacity. They all recognise that 
most projections of the longer term future indicate an increased call on OPEC cru- 
des, as the rate of growth of non-OPEC output falls short of that of demand On 
the other hand no-one wants to spend money on adding to capacitythat will then sit 
idle as part of the spare capacity cushion that the present world oil market seems to 
require. In addition growing budgetary requirements from areas other than oil, no- 
tably welfare expenditure as many countries are facing high levels of youth unem- 
ployment, create increasing competition for revenues from oil. One policy option 
therefore would be to delay investments, just sufficient to keep the market tight and 
prices high. That would increase the probability of being able to utilise new capac- 
ity and not keep it idle, while also maximising the price, and making money avail- 
able for other projects. The difficulty, howeva, is that such a policy, whilst nomi- 
nally possible, would require OPEC members to show a degree of co-ordination 
that has historically not been seen. While competition for revenue may delay in- 
vestments to a certain degree, therefore, nevertheless individual states are still likely 
to make their own independent decisions, each member believing that in its own 
uniqueness and in its ability to sell all its production without depressing the price; 
the problem of having to maintain idle capacity will be someone else’s. Indeed, 
there may be some truth in this: many members face circumstances that mean that 
there is always a strong demand for their particular production, provided it is com- 
petitively priced relative to other crudes, and therefore that their production can be 
maxirnised with little impact on general price levels. For example: 

Libya, Algeria, Nigeria All produce light sweet crudes that are in strong demand f a  
their quality in both Europe and North America, and increas- 
ingly even in Asia Pacific as regional production of such quali- 
ties is static while demand is rising. 

Venezuela 

Indonesia 

UAE 

Is close to the US, meaning freight costs are low and output 
can respond more quickly to demand. Supply is regarded as 
secure despite political differences. Many US reheries have 
been built specifically to use cheap extra-heavy Venezuelan 
crudes. 
Produces sweet crudes and enjoys proximity to fast-growing 
Asian markets. Indonesia is anyway now a net importer of oil. 
Most of its grades are lighter than other Middle East crudes 
and some are particularly highly prized in Japan for their qual- 
ity. 

This means that it is predominantly the Middle East producers of heavier, more 
general purpose crudes, Saudi Arabia, Kuwait, Iran, Iraq, and Qatar, who could 
face greater difficulties with marketing their output, and on whom the burden of 
maintaining spare capacity would primarily fall. Neither Iran nor Qatar have good 
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track records on quota compliance, but equally neither is expected to be able to add 
very much to its capacity. When Iraq manages to restore and build up its output it 
is likely to be granted special status in relation to quotas. Thus the burden may 
come to rest mostly on Saudi Arabia, possibly aided by Kuwait, a situation not that 
different fi-om today. 

Against this background, in the longer term the spare capacity cushion could in- 
crease in size again, easing market concerns, while individual OPEC members 
choose to utilize the capacity on which scarce revenue resources have been spent. 
All the more would this be so if, as a response to price, demand does not grow as 
strongly as previously projected. 

Demand Prospects 

At price levels around or below $50hmel we do not believe that the resultant retail 
prices to consumers in OECD countries, or even in China or other richer non- 
OECD countries, will be high enough to provoke widespread “don’t consume” de- 
cisions. Such prices may be high enough to encourage consu~ners to consider in- 
vesting in more energy efficient appliances when those appliances are next due for 
replacement, but are probably not high enough to bring forward that date. The pro- 
gressive introduction of more efficient appliances, notably cars, will eventually im- 
pact on demand, but it will take some years before that impact becomes sizeable. 
Nevertheless there are early indications that behaviour is moving in that direction, 
for example a downsizing by US motorists from large SUVs to medium and small 
SWs.  Even small S W s  may be rather fuel inefficient, but less so than their larger 
counterparts. With around 50% of new car sales in the US in terms of S W s  the 
impact of this over time could be significant. In Brazil sales of dual fuel vehicles 
able to run on cheap locally-produced ethanol, as well as on gasoline, have in- 
creased dramatically. In the longer term, therefore, even in OECD countries the 
cumulative effect of individual decisions to use energy more efficiently, aided by 
continuing technological progress in improving efficiency, and possibly abetted by a 
variety of regulatory, fiscal, or policy measures, may result in slower demand 
growth. 

Outside OECD, however, even short term reactions to high prices may be different. 
Here prices may prove high enough to provoke “don’t consume” decisions among 
poorer consumas. More importantly, however, in many such countries retail prices 
of fuels to households are subject to price control and are kept well below interna- 
tional market levels by systems of subsidies. There are signs that the burden of 
maintaining these subsidies at current prices is becoming intolerable for some gov- 
ernments. Hence there have been reports of increases in retail prices recently in a 
number of Asian countries, China, Malaysia, Thailand, Indonesia, Vietnam, If ths 
trend spreads, whch we expect to occur, it will have an impact on demand. Subsi- 
dies, once removed, are unlkely to be reinstated, so an increasing proportion of 
consumers will progressively be exposed to the true international cost of the fuels 
they use. 
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Implications for Price 

Beyond the next few years, therefore, we still expect OPEC to seek to defend a 
price in the $40-50/barrel band, but with the progress of time this may become 
more difficult. 

Demand may be trimmed both by income-elasticity and priceelasticity ef- 
fects, aided by technology improvements and the turn-over of the capital 
stock, and policy measures; 

Non-OPEC capacity will continue to rise and whde we do not expect sig- 
nificant supply responses to price in the early years, nevertheless high 
prices will provide an incentive to get projects on stream as quickly as pos- 
sible; 

Later, additional non-OPEC supply may result as settled high prices are 
progressively factored into project evaluations; 

OPEC’s own output capacity will rise, and there will be increasing pres- 
sures to use that capacity rather than keep it idle; 

The spare capacity cushion may rise, easing market concerns. 
Against this background we have decided to raise our projection of prices beyond 
just the short term. We have projected the price of WTI to fall to around $45/barrel 
by 2008 and then staying fairly constant in nominal terms for some years. This im- 
plies a falling real terms price, reflecting the difficulties we believe OPEC will face 
in maintaining high prices; they will be forced to accept broadly flat nominal prices 
but will be unable to maintain their real-terms value. 
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NATURAL GAS OUTLOOK 

Short-term 

JUNE 2005 

Natural gas supply trends remain negative in the United States, but slightly positive 
for Canada. The most recent supply-and-demand indicators show a neutral position 
of the market in March and April after it tightened this winter. 

Canadian receipts into Alliance and Nova slightly exceeded year-ago levels while 
Canadian demand is down; thus exports to the United States are up. Also, Mexico 
is reported as having reduced its imports of natural gas from the United States. 
Natural gas demand appears weak while fuel oil demand rises despite high oil 
prices. Although this usually signals some inter-fuel substitution away from gas, 
there cannot be much remaining capacity to switch. Almost all the indicators are 
now showing supply dif€iculties. 

US natural gas demand fell about 6% in January and February according to EIA 
monthly reports. Canadian demand was also down, as high prices and weather 
trends contn%uted to weaker consumption. Most of the decrease was in the m e  
sectors, with industrial demand down about 5%, and power generation demand ac- 
tually neutral. These trends could be reflective of 2005 as a whole. Industrial natu- 
ral gas consumption has been lagging output since 2003, and with manufacturing 
growth slowing m 2005, natural gas consumption could decrease. The power- 
generation sector is expected to increase demand for natural gas 6% in 2005. Sig- 
nificant new power generation is coming on line in Florida, and along with stringent 
environmental regulations, high oil and coal prices, and limited hydroelectric avail- 
ability, natural gas has room to grow even with $7 prices. Overall natural gas de- 
mand will decrease by 1.6% in 2005, reflecting near $7-prices. 

US natural gas prices fell to less than $7 in mid-April, and then battled back and 
forth, finally entering May headed lower. The June bid week price is expected to 
also hold at $6.62. The daily shifts m natural gas prices have apparently been fol- 
lowing the movements of the crude oil market. Summer prices are expected to re- 
main at $6.5047, as high oil prices, negative trends in US. supply, and the start of 
storage injections all contribute to a tightening market and sustained, high expecta- 
tions. 

The outlook for North American natural gas supply remains negative, as the huge 
decline in offshore production in 2004 and the recent drop in onshore Texas produc- 
tion would have to be reversed for it to be otherwise. Net imports of natural gas will 
increase in 2005, but this will only offset part of the US.  production drop. During 
2004, offshore gas production declined more than 1 billion cubic feet per day 
@cud). In January and February 2005, Texas onshore production also fell more 
than 1 bcf7d. It is increasingly lkely that US. production will decline more rapidly 
in 2005 than in 2004. Other information-such as expansive reserves additions in 
the United States, high levels of drilling, recovery fiom hurricane damage, and high 
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natural gas prices-suggest some possible offsets to the recent negative trends in 
production later in 2005 or in 2006. A small gain in LNG imports is expected for 
2005, to a more than 2-bcf7d level. 

The supply and demand balance occurs at a lower volume level in 2005 and at a 
higher price than in 2004. LNG imports are expected to change this deteriorating 
balance, but a surge in LNG imports is still several years away. 

If the decline m Texas onshore production is correct, US.  natural gas supply will 
decrease 2 4 %  in 2005. This follows a drop of 1.3% in 2004, mostly in the second 
half of 2005, and primarily from the offshore markets. The trends in other U.S. re- 
gions are more down than up, although the Rocky Mountains region continues to 
expand. 

Still, there are positive trends for some areas of the US production outlook for 
2005: 

Reserve additions continue to exceed production. Part of the reserve addi- 
tions reflects higher prices rather than additions to discoveries or producing 
wells. 

The Cheyenne Plains pipeline will add 540 million cubic feuday (mmcf7d) 
of takeaway capacity for the Rocky Mountains. Production is increasing in 
Colorado and Wyoming. Rocky Mountain production is growing around 
0.3-0.5 bcudper year. 

Drilling activity will remain strong at 2,000 gas welldmonth and a 160 in- 
crease in the rig count as of May 2005. 

Recovery from Hurricane Ivan will restore most of the 150 bcf of offshore 
production lost during 2004. 

Deepwater gas production continued to increase in 2004, with 14 new pro- 
jects coming online. Several large offshore projects are expected to come 
online this year, including Thunder Horse. Shallow-water declines over- 
whelm the deep-water increases, however. The Minerals and Management 
Service (MMS) expects total offshore production to increase after 2007. 

0 

0 

The MMS has released a forecast showing that the production from the Gulf of 
Mexico will increase substantially after 2007. This will be a welcome change, as 
Gulf production fell 500 bcf in 2004, and may continue to fall in 2005. Trends in 
onshore production are generally ambiguous in 2005, while trends in total produc- 
tion are negative. Most other onshore basins will experience neutral to net decreases 
in supply; thus, it is becoming more difficult to find evidence that production will 
reverse these negative trends in 2005. 

Although net imports will increase in 2005, most of this is expected to come from 
Mexico and Canada rather than from LNG. For 2006, LNG will provide most or 
all of the gain fiom net trade. Although LNG lmports will increase in 2005, most of 
the growth will come at the end of 2005 and continue into 2006. 
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Demand 

Demand destruction is likely to OCCUT in 2005, as a decrease in overall availability 
coupled with growing demand in the power sector squeeze consumption in energy- 
intensive industry. Thus, several sectors will be squeezed, such as fertilizers, chemi- 
cals, paper and other energy-intensive industry. Consumption levels are expected to 
decline despite both economic and weather trends favorable to growth. Early indica- 
tors for 2005 show a decrease in consumption of natural gas. 

Power generation is growing about 1% so far mto 2005. The growth rate is ex- 
pected to increase this summer with hot weather. Also, low hydro levels will sup 
port an increase in natural gas use. Cooling degreedays will increase at the national 
level, but this will not have as great an impact on gas generation. In 2004, the 
Northeast and some other northern states had a very mild summer, while the South 
experienced fairly normal temperatures. Since most of the nation's gas generation 
occurs in Texas, Louisiana, Florida, and California, and since these states had 
nearly normal weather in 2004, the increase in gas demand in 2005 will be lower 
than extrapolating fkom national degree days. 

Natural gas demand in the power sector is expected to increase in 2005, as a result 
of growing demand and constraints fkom other power sources. From 2003 to 2010, 
the power sector will account for nearly 80% of US natural gas demand growth. 
Utilization of baseload coal and nuclear plants has been trending up. During periods 
of slow growth, increased utilization of coal plants has meant weaker gas demand, 
as seen in 2004. The difference for 2005 is that demand growth of 1.2% will be 
higher than the increases in coal and nuclear generation, implying greater gas usage. 

Price 

U.S. natural gas prices fell to less than $7 in mid-April, and then battled back and 
forth, finally entering May headed lower before turning back up m June. The daily 
shifts in natural gas prices have apparently been following the movements of the 
crude oil market. Although other fundamentals for natural gas have slowly been 
shifting to a more neutral position, oil prices remain near $50/barrel and supply dif- 
ficulties support high prices. 

0 The weather adjusted changes in storage suggest a neutral supply-and- 
demand balance for recent months. 

0 Working gas in storage remains 200 bcf better than year-ago levels. 

Although production trends are negative, the rig count has risen 160 during 
the past year. 

Demand growth is negative for the first part of 2005, although forecasts of 
gas use for power generation show si@icant growth for 2005. 

Although natural gas demand is down, fuel oil consumption is up, suggest- 
ing some additional switching capacity has come to the market. 

Natural gas net imports are up so far in 2005, with LNG, Canada, and re- 
duced exports to Mexico all contributing. 

0 

0 
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Natural gas production is reportedly up in Mexico and Canada so far in 
2005, although the increase is minor, and could be reversed. 

Weather effects are supportive of high prices, as water flows in the Pacific 
Northwest are expected to be about 70% of normal, whde summer tem- 
peratures could be wanner. 

0 In the longer term, energy policy is evolving towards clean coal and new 
nuclear as well as opening up areas for drilling. 

The most recent data on U.S. natural gas production is showing a sharp decline m 
January and February in Texas that contributes to a 2% decrease for the country as 
a whole. Although high frequency data is often revised, the simultaneous decrease 
in consumption, the increase in net imports, and the relative neutrality of the storage 
indicator support rather than contradict a downward trend in US. production. Since 
the United States still supplies 85% of its own natural gas consumptions, this re- 
mains quite serious. The implication is that high natural gas prices will be with us 
for a longer time than would be the case if production were increasing. Summer 
prices are expected to remain at $6.5047,  as high oil prices, negative trends in 
US. supply, and the start of storage injections all contribute to a tightening market 
and sustained, high expectations. 

Outlook 
LNG's Importance Will Increase. Although demand growth has been restrained 
by high prices recently, a steady pace of growth is expected over the long term. An- 
nual increases are expected to average about 1 bcfd between 2005 and 2030. With 
prospects for traditional gas supply sources bearish, natural gas prices will evolve 
to reflect the interaction between new domestic and imported sources of natural gas. 
Supply costs for potential incremental supplies are all higher than supply costs dur- 
ing the previous decade. LNG will be the predominant source of incremental s u p  
plies, owing to more limited growth prospects for other domestic and import 
SOLlrCeS. 

The contribution from new supply sources in size, timing, and cost will be a major 
determinant of long-term natural gas prices. Although LNG imports are already in- 
creasing, the first big test of the impact of LNG on prices will come later this dec- 
ade when several LNG terminals come on-line. Prices could fluctuate temporarily, 
depending on how trends in domestic production and Canadian imports evolve be- 
tween now and then. Continued weakness in North American supplies would pro- 
vide a supply gap large enough for the hlgher LNG supplies to fill, while improve- 
ments in those other supplies could cause supply capacity s~nplues during ths pe- 
riod that would drive down prices temporarily. We are currently anticipating that 
this buildup in LNG supplies will supplement North American supplies sufficiently 
to enable prices to drop down to a more sustainable level. Fluctuations are not de- 
picted in our projections because they cannot be timed with precision. 

Prospects for North American supplies are somewhat uncertain in the near term, 
but generally weak in the long term The Minerals and Management Service has 
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recently projected that production fiom the Gulf of Mexico, which has been declin- 
ing, will increase after 2007. Onshore U.S. production in general is ambiguous, 
with Rocky Mountain increases offsetting declines in most other areas. 

The Gap Between Demand and Traditional Supplies Will Grow. With the Ca- 
nadian gas industry facing struggles similar to those confronting U.S. producers, 
imports fiom Canada have little scope to rise, and are most likely to decline in the 
long term. Canadian natural gas reserve additions have lagged production for sev- 
eral years, implying lower gas production in the future. Canada is planning to un- 
dertake the Mackenzie Delta pipeline project, with construction starting in 2006. 
However, this project is relatively expensive, at $7 billion, and the established re- 
serves are still lagging the desired level to support the pipeline. Rising costs and 
lagging reserves may delay this project. 

Alaskan North Slope gas will begin to flow to the lower-48 states during the second 
half of the forecast period, eventually rising to 3 trillion cubic feet (tcq per year. 
The required increase in LNG imports will be more than twice this amount. 

LNG currently makes up a very small portion of US. supplies, just 2% in 2003 and 
3% in 2004. That share will grow substantially, potentially exceeding one-fourth of 
total supplies by 2030. There will be a market for 5-9 additional LNG terminals by 
2010 and 15-20 new LNG terminals by 2030. Imports projected for the medium 
term reflect analysis of hown projects, as discussed in detail in a separate section 
below. 

Long-Term Prices Will Average $4.00-4.50. While expanding LNG imports will 
fill most of the growing gap between domestic demand and domestic supply, it is 
unclear if LNG will actually displace U.S. production. The difference is important 
for pricing. When demand and supply increase at about the same rate, the impact 
on prices would be less. If LNG displaces lower48 production, the resulting price 
competition would drive prices down. Global Insight expects that the process will 
be a combination of the two; LNG will meet all growth other than that met by Arc- 
tic pipelines. Also, LNG will cost a little less to produce that the marginal U.S. 
supply. LNG will thus displace a small part of US. lower-48 production, thereby 
lowering prices. The supply cost of incremental supplies of US. lower-48 gas is 
expected to be between $4 and $5 per " B t u  in 2003 dollars. Future LNG supply 
costs are about $3.00 to $3.75 at a 10% rate of return. At a normal 16% retum and 
with a higha level for sovereign take, LNG will price closer to $4.50. Thus the in- 
teraction between the two supply sources is expected to produce prices in the middle 
of this range of supply costs, at around $4.00-4.50. 

Technically speaking, there will be no "supply gap" per se, but rather, a market 
niche for LNG at a given price. This is because demand and supply eventually bal- 
ance at a given price level. A much higher price than projected here would both de- 
stroy more demand and attract more domestic supplies, requiring fewer LNG sup- 
plies. With ample LNG supplies available at lower prices, thou& competition 
would eventually drive prices back toward the levels projected here. Given our ex- 
pectation of the prices of competing fuels and competing sources of natural gas, the 
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projection of long-term wellhead prices in the $4.00-4.50 range reflects our estima- 
tion of the point at which a stable long-term supply/demand balance could best be 
achieved. 

Prices are expected to decline toward this range as LNG supplies build up later this 
decade. Prices will then gradually shiR to a slow growth within this range, as supply 
costs gradually rise. Although below current prices, this expected long-term price 
level is nevertheless about $2.00 above 1990s levels. Not only were there more in- 
cremental supplies available at lower costs then, but there was an overhang of spare 
producing capacity. 

How LNG Will Help Set the Price Level. The interaction between domestic gas 
and LNG in setting the price level is complex. LNG costs are a bit lower than CUT- 

rent U.S. supply costs, and LNG is the principal marginal supply on an annual av- 
erage basis. Domestic production will continue to account for the majority of gas 
supply, such that it will remain the swing supply source--at least at times-in 
many U.S. regions. Thus, the costs of both supplies will contriiute to the general 
natural gas price level, with LNG costs setting a floor price while domestic supply 
conditions determine the peak and seasonality of prices. Prices will hold close to the 
supply cost at which domestic supply can be sustained but above the supply costs 
for new LNG facilities. Thus LNG will be able to pick up market share by provid- 
ing for demand growth and also a small amount of displacement. 

The five to eight year gestation period for LNG projects and the relatively high cost 
of some projects will make it difficult for LNG to substantially displace U.S. con- 
ventional production. There are many reasons why the costs of conventional domes- 
tic supplies should remain a key driver of U.S. natural gas prices. While LNG and 
Arctic gas supplies are expected to meet most of the increase in U.S. demand, con- 
ventional production from the lower-48 is still expected to provide the majority of 
required supplies. US. conventional production can adjust quickly downwards 
(though only slowly upwards) to changes in market balances, thanks to the rapid 
decline rate for existing U.S. conventional production, which in 2001 averaged 
27%. Because about one-fourth of U.S. production has to be replaced each year, a 
slowdown in exploration would quickly eliminate any oversupply. Also, because 
production now operates at high rates throughout the year while US. demand is 
strongly seasonal with a high variability depending on weather, prices will be influ- 
enced by the value placed upon firm supply during the peak winter heating season. 
Storage supplements production and imports during the winter peak, but storage 
capacity is not unlimited. Thus, US.  natural gas prices in peak periods rise until 
prices constrain demand to available supply, which at h e s  in recent winters has 
been far above domestic supply costs. Estimates of LNG supply costs are a meas- 
ure of the lower price in the market rather than the average natural gas price. That 
LNG will be on the margin does not mean that seasonal price variations will disap- 
pear. Rather, most LNG producers will be able to obtain some rent in the U.S. mar- 
ket from the occasional seasonal peaks. 
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LNG Projects 

Because of the rising importance of LNG in natural gas pricing, this section pro- 
vides detail on LNG projects. LNG inli-astructure m the United States is already 
expanding, and mcreases in LNG imports are expected to accelerate in the next few 
years as multiple new projects come into operation. Increases over the latter part of 
this decade will be equivalent to one new LNG terminal per year. 

Increases in LNG Imports Expected This Decade 
Year LNG Imports LNG Imports LNG Imports Change mw (Bcfday) fiom Prior Year 

P C f l h Y )  
2003 506 1.38 0.6 

2004 649 1.78 0.4 
2005 740 2.0 0.2 
2006 1247 3.3 1.3 
2007 1744 4.7 1.3 
2008 2072 5.9 1.2 
2009 2579 7.1 1.2 
2010 3018 8.3 1.2 

LNG receiving and regasification terminals in this couniry are being proposed in 
conjunction with development of LNG supply projects in producing countries. Con- 
sidering the LNG taminals m conjunction with the supply projects is useful m de- 
termining whether and when the projects might proceed. Some LNG industry par- 
ticipants are choosing to specialize. Marathon has decided to develop the LNG pro- 
ject in Equatorial Guinea and sell the LNG to BG Group. Other companies, such as 
Cheniere, Main Pass Energy, and Excelerate Energy, are developing LNG import 
terminals for the United States. These are specialized companies. While most world 
trade in LNG is supplied by integrated companies such as Royal Dutch Shell, this is 
not the case for the United States at present. By 2010, the major oil companies 
could reassert their dominance, since they have a large stake in many of the projects 
that are likely to be developed. 

The United States imported 506 bcf of LNG in 2003 and will likely import 3 tcf by 
2010 if most of the approved projects and several of the proposed projects go 
ahead. In order to support our market balance forecast that relies upon LNG, 
Global Insight surveyed the potential supply to ensure that the timing of supplies to 
satisfy needed increases is feasible. 

Construction is under way on several projects. The projects that are judged most 
likely to go forward are those that (1) have sufficient reserves of natural gas to sup- 
port world-scale LNG plants, (2) have the active support of a coalition of intema- 
tional oil companies and support of the host country, (3) have plans and progress on 
developing an LNG terminal, and (4) have a lkely market. Projects now under con- 
struction will increase U.S. LNG imports to about 40 billion cubic meters @cm) by 
2007. Likely projects should add about 60 bcm to imports by 2010. These projects 
are not definite, and there is room for more projects or replacement projects. Also, 
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there will be a sigmficant short-term trading in LNG that could provide 10 to 20 
bcm to the United States by 2010 %om other projects. 

LNG Terminals 

The United States has expedited the LNG terminal approval process so that deci- 
sions will be made within a dehitive time frame. Several LNG tenninals have al- 
ready received licenses &om FERC. Offshore terminals are regulated by the U.S. 
Coast Guard, while FERC permits are required for the pipeline facilities. Intema- 
tional projects require only pipeline permits fiom FERC to serve the U.S. market. 
LNG terminals in Canada that use existing export pipelmes to the United States 
would not be subject to any US. permifAng requirements. 

There are four existing LNG terminals in the United States, and all have applied for 
expansions. Approvals have either been received or are m process for all four exist- 
ing terminals: Lake Charles, Elba Island, Cove Point, and Distrigas. In addition, 
several proposed LNG terminals have received approvals: 

Sempra: Hackberry LNG in Louisiana has its FERC license but construe- 
tion was deferred until later in 2005, 

Chaiere: Freeport Texas LNG terminal is licensed and under construc- 
tion; Sabine Louisiana LNG terminal has FERC approval. 

Excelerate Energy: Energy Bridge platform, 100 miles offshore Texas, will 
receive its first cargo in mid-March 2005. 

Many other terminals are at various stages of the permitting process. Over 40 ter- 
minals have been proposed, and 5-9 new LNG terminals will be constructed in the 
United States by 2010. In addition, LNG terminals are being developed in the Ba- 
hamas, Baja California, and eastern Canada to serve the U.S. market. 

LNG Supply Projects 

There are six LNG plants under construction that will supply the U.S. gas market. 
More than 15 additional LNG plants that are either planned or proposed could be 
operational by 2010. In total, these projects have the potential of adding up to 5.7 
tcf to U.S. gas supplies within seven years, more than twice the amount that will be 
required within this time frame. Their level of commitment to the US. market at 
this point varies from project to project. 
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200fJ2007 

Planned 

(BcflYear) 

World LNG Projects with Potential to Supply the U.S. Market This Decade 
2008+ Planned or contracted 

Planned or Pro- 
posed 

(BcfNear) 

U.S. LNG Terminal 

194 U.S., Europe 

~ ~~ ~ 

Zountry and LNG Project 

%patorial Guinea- Boiko Island 

Vigeria-Trains W&V 

2005-2006 
Under Construc- 

tion 

(BcflYear) 

3 99 

165 

Ugeria-hew 

BG, Lake Charles 

Shel1,Total 

4mola-Soya I 

200 Shell, Total U.S. 

487 cp. CVT 

Vigeria-Floating LNG 

Nmay-Snohvit 199 

250 Shell 

Europe, Statoil, Cove Point 

380 

730 

Conoco Phillips Freeport 

Exxm Mobil 

Sabine 

Total 1741 892 3190 

CVT, us. 
Europe, BG Lake Charles, 

Elba Island 

BG, U.S., Europe 

Egpt-Idku II 
I 

Emt-Idku III 

I I Europe, US. 
Vigeria-Train VI 

Niieeria-Brass River 

Vigeria-West Niger Delta I I 240 I us. 

Norway-Snohvit II I I 200 I statoil, cove Point 

I 160 
~~~ T BP, Shell Cove Point 

PERU-Camisea I Hunt Oil 194 I I 

Russia-Sakhalin II 233 

233 I Shell 

Baia. Mexico 

Trinidad-Train Iv 253 Tractebel, BG, BP, Repsol 

Lake Charles, Cove Point, 
Elba Island 

Trinidad-Debottlenecking trains 
I,II and m 

Tractebel, BG, BP, Repsol 

Lake Charles, Cove Point, 
Elba Island 

100 

Trinidad-Trains V&VI Tractebel, BG, BP, Repsol 

Lake Charles, Cove Point, 
Elba Island 

U.S., Mexico 

Venezuela 
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COAL OUTLOOK 

Shorf-term Outlook 

We’re in the shoulder months, but coal prices are still fuming 

0 The first signs of coal-on-coal competition are beginning to emerge 

Production is rising but must grow more to meet rising demand 

Market Outlook 

Imports are booming as foreign coal prices look more attractive 

We are still officially in the shoulder months, when markets are traditionally soR, 
but we are seeing a slight firming in most markets and strong upward price move- 
ment in the Westan coals. Even though Appalachian (both North and Central) coal 
prices are currently hi& low inventories throughout much of the East have kept 
coal purchases moving at a steady pace. For Westem coal regions, improvments in 
rail shipments are allowing demand to expand throughout the Midwest and East in 
response to $800+ SO2 prices and those high Appalachian prices. 

Indeed, we are seeing s i m c a n t  price shifts in both the Powder River Basin and 
Western Bituminous coals. We have been expecting the PRB move for some time, 
and the price of the 8800 Btu coal &om that regioq which began the year below 
$6/ton, has now moved into the $8 range. Earlier in the year, we were less confident 
that the Westem Bituminous coal price would rise as quickly, but events have tran- 
spired that have led us to revise our outlook for this year by adding a few dollars 
per ton to the outlook, as opposed to dropping the price several dollars over the 
year. Specifically, the Western Bituminous coals have benefited &om the second 
surge in SO2 prices that created greater urgency among EasternMidwestern buy- 
ers, the belief that buying out of the West should be diversified due to transportation 
issues, and the continued uncertainty on the environmental fiont due to significant 
doubts as to the viability of the mercury regulations. 

For Eastern and Midwestern coal buyers, the question of buying coal fiom the West 
means greater concern about transportation rates and service than mine-mouth 
prices. Not that the latter is insigmfkant; as mentioned last month, the precipitous 
rise in PRB prices in early 200 1 sent many prospective coal buyers who were look- 
ing at that region into a hasty retreat. Yet there is no doubt that the rail rate is the 
major component of the delivered coal price as Western coal tries to penetrate fur- 
ther east. Several recent developments are being watched carefidly by East- 
ernMidwestem coal buyers in that regard, specifically the suits against the BNSF 
and UP pricing practices out of the PRB (filed separately by the WCTL and the 
US.  Department of Justice) and a major approval by the Surface Transportation 
Board for the DM&E to be a t h d  option out of the PRB. 
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In ths Coal Monthly issue, we have expanded our price coverage out through the 
end of December 2008. With natural gas prices so high and very little excess coal 
capacity in evidence, most observers agree that we are there is nothing to constrain 
coal prices in the current market. Yet, as shown in our forecast, we do foresee a 
moderation in prices coming down the road. This will not arrive overnight, but al- 
ready we are beginning to see the first signs of coal-on-coal competition begjnning 
to emerge. Specifically, foreign import prices have been falling dramatically and the 
volume moving into the United States is already rising sharply. We are forecasting 
imports of 31.3 million tons for this year (up from 27.3 million last year), but this 
figure is less than half what could ultimately be imported if there is no downward 
price response from Central Appalachia. Likewise, we are just now starting to see 
PRB coal moving firther east, posing the question of how much market share Ap- 
palachian producers are willing to cede before adjusting their price as well. The 
coal-on-coal situation only intensifies as scrubbers are added, allowing buyers to 
leverage off a number of competing regions as well as alternatives such as petro- 
leum coke. 

Coal Production 

Higher electricity generation, coupled with greater tonnage needed due to more use 
of lower Btu western PRB coal, leads us to forecast a roughly 22 million ton in- 
crease in production for 2005, nearly 2% above last year’s output. We show lower 
exports and higher imports for both 2005 and 2006, but these are offset by antici- 
pated growth in stockpile levels as many power companies seek to get out from un- 
derneath the hand-to-mouth lifestyle they have been forced to deal with due to ex- 
tremely low inventory numbers. 

We anticipate that electricity demand will drive coal demand even higher in 2006, 
aided in part by a few new units (Gilbert, Hardin) and greater transmission access 
by coal-fired generators to areas such as PJM. 

Output in the East dropped sigtllficantly in the fist  p r t e r ,  but we are expecting a 
gradual recovery to slightly higher levels over the next several quarters. Growing 
imports continue to cut into the (largely Central) Appalachian market share, but 
Powder River Basin coal is also beginning to show signs of impacting Northern 
Appalachian markets in light of high SO2 prices coupled with generally high Appa- 
lachian coal prices. By 2006, however, we anticipate stronger growth in the Appa- 
lachian market as come coals are forced to become more price-competitive and de- 
mand for coal-fired electricity generation continues to rise. 

Production fiom the Interior region began with a very strong push in the first quar- 
ter of this year, but now appears to have settled to a more sustainable level for the 
short term While many observers (such as the Department of Energy) are looking 
for a relatively substantial decline in output from this region, we are projecting a 
modest increase. T h ~ s  more optimistic outlook is based less on any intrinsic superi- 
ority of Interior coals, and more on the inability of other regons to increase their 
production any more than we are currently forecasting. 
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Production in the West has been increasing at the rate of about 20 million tons an- 
nually, a development pushed by high SO2 prices, high Eastern coal prices, and a 
grudgingly slow improvement in transportation out of the region. We anticipate a 
strong near-tam market for coals out of both the PlU3 and Western Bituminous re- 
gions for the same reasons. 

The Stock Situation 

“Exceeding low inventories” has been the catchphrase in descriiing the coal stock- 
pile situation over the last six months, but the situation is not necessarily as clear- 
cut as that term implies. A first glance at the firstquarter 2005 consumption and 
production estimates suggests that very little was actually added to inventory levels, 
but we question that assumption in light of the lower burn (relative to the frst quar- 
ter of 2004), even after adjusting for more Western coal in the mix (due to lower 
heating values). In any event, we are anticipating inventories rising to just short of 
165 million tons by the end of June, a level that actually exceeds last year’s level. 
With a normal summer drawdown, however, we are looking at about 155 million 
tons by the end of the year. Nevertheless, unless several regions ante up with in- 
creased production, this will be a stretch and we may end 2005 with an mvmtory 
level no larger than the 147 million tons registered at the end of 2004. 

Coal Stocks (million tons) 

I Jan2005 I Jan2004 I Percent I - EOY I - EOY 1 Percent I 
I I 1 Difference 1 2004 I 2005 I Chanm I 

~ 

146.1 I 152.0 I -3.9% I 147.3 5.2% 

Exports & Imports 

Coal exports slowed considerably in the first quarter of 2005 after a very fast start 
in January, but are still running about 5% ahead of the 2004 pace. Met coal s h p  
ments continue to lead the way and we expect demand for this component of steel- 
making to remain strong throughout the year. On the steam coal side, there is still 
very little interest in Atlantic markets. Indeed, global markets have not really re- 
sponded with higher prices to a series of supply disruptions in South Africa (major 
rail delays), a roof fall at a major Australian mine, and adverse weather disrupting 
Indonesian operations. Canadian imports are down so far ths  year and U.S. coal 
exporters continue to watch the Ontario deliberations carefully, but the lkelihood 
that all coal plants could be closed even within several years of the 2007 target date 
set by the new provincial government appears remote at ths time. 

The major price decline that has occurred in Colombian and most other Atlantic 
coals has not been met by reciprocal reductions in Central Appalachian coals, so 
interest by US. power companies is mounting. Preliminary data for March, re- 
leased on May 11, suggests that lmports topped 3 million tons in a single month for 
the first time. This greater interest in iTTq)orts is b e g ” g  to manifest itself in the 
form of lnland plants, as in the case of the Gainesville (Florida) Deerhaven station, 
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which is starting to solicit foreign bids for the first time. U.S. railroads are report- 
edly being more cooperative in considering these lands of shipments, although the 
railroads will still likely evaluate them on a case-by-case basis. 

US. Exports and Imports (Million Tons) 

- m - YTD - Percent Forecast Forecast 
2005* 2006 

U. S. ExpOrts-Total 10.1 9.7 4.6% 43.8 38.8 

U.S. Imports 7.7 5.3 43.9% 31.3 .34.1 

- 2005 - 2004* Change - - 

'112) is through March 2005 

Long-Term Outlook 
The issue of long-term coal pricing is one lacking widespread consensus, perhaps a 
problem common to more fuels than just coal. In this article, we will critically ex- 
amine our contention that most coal prices will eventually decline in real terms, with 
a start date perhaps sooner than most expect. We review the major issues that lead 
us to the conclusion that the kind of pricing we have seen recently in many mining 
regions of the country is not sustainable. 

A number of well-versed coal consultants believe that high coal prices are a perma- 
nent fixture of the energy landscape. They point to: 

0 the absence of any meaningful competition from natural gas in the electric- 
ity dispatch order due to high fuel prices, 

the rise in production costs in coal mining, and 

the consolidation of the coal industry that has led to unprecedented market 
power for a very small number of suppliers. 

In this article, we will address these issues and explain why we believe they will ul- 
timately work in the direction of lower prices. 

Coal Prices Will Decline in the Long Term 
(2003 cents per mnBtu delivered to power sector) 
200 1 

50 I 

1990 2000 2010 2020 203( 
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What do we mean by high or low prices? In discussing coal prices in general, this 
may be little more than a semantic problem. Our perspective is that prices will and 
must be considerably higher than they have been historically (pre-2000), but that 
current pricing levels are too high to be sustained. Yet we continually encounter the 
assumption that prices will not move too far from the current markers, so we do be- 
lieve there exists a strong professional difference on this point. 

The high energy price environment. There have been major price increases in vir- 
tually every fuel source since 2000, including coal, oil, natural gas, and uranium. 
There is a feeling among many observers that high prices in other energy sectors 
breed high prices in all of them, and to a limited extent, we concur. Certainly the 
very high price of natural gas lifts the ceiling on how high coal prices can be (al- 
though, as we will explain further, they do not necessarily mean that coal prices will 
rise sigtllficantly). Yet we also believe that each of those four fbels have individual 
industry structures, resource availabilities, and production differences that, under 
the right circumstances, would allow one or more to break from the pack With re- 
gard to coal, we believe that is the case. Its abundance in the United States allows 
for potentially strong competition (which currently does not exist) so long as the re- 
turn on new coal investment appears promising, which we think it will. 

What about a lack of competition from other fuels? Indeed, natural gas prices at 
$6.00-7.00 per million Btu ("Btu) will do nothing to strike fear into the hearts of 
coal producers. Yet we anticipate gas prices to subside to levels at which we believe 
coal suppliers will have to exercise some pricing restraint if they still wish to cap- 
ture a sigtllfcant share of the new generation market, factoring in the cost of high 
capital investment in boiler equipment and environmental compliance. Moreover, if 
coal prices really do remain as high as current levels, how much more attractive 
does that make nuclear power, which is already gaining sigmficant mmentum on 
the bases of both improved plant performances and, perhaps more Importantly, 
concern over global climate change? Yet, as described in the next paragraph, it is 
really the prospect of coal-on-coal competitiownot competition with natural gas- 
that leads us in the direction of lower prices. 

Coal-on-coal competition. Our theory of coal-on-coal competition as a principal 
source of lower coal pricing rests heavily on the additional leverage power compa- 
nies can attain by accessing coal from beyond their current procurement areas. Jn 
the near term, this may mean bringing Powder River Basin or western bituminous 
coal into the Midwest and East, a trend now well under way. Over the next few 
years, however, a much broader form of inter-regional coal competition should 
merge as power plants add pollution control equipment, particularly scrubbers for 
SO2 control. Plants that currently rely on low-sulfur coal are highly restricted to 
three coal regons-the Powder River Basin (PRB), the western bituminous regions 
(Uinta and Green River Basins), and Central Appalachia. Installing scrubbers gives 
plants in the Midwest and East a good shot at using coal fiom two regions of low 
mining cost and high reserves, the Illinois Basin and Northern Appalacha. The low- 
sulfix areas are hghlighted on the map in ovals and the hgh-sulfur areas are de- 
picted with rectangles. 

JUNE 2005 GLOBAL INSIGHT, INC. PAGE 28 



Exhibit WJR-5 
38 of 60 

Critics of this theory often counter that the extreme consolidation in the coal indus- 
try simply means that everyone’s prices will remain high and that competition will 
not actually develop. That certainly is a possibility. Yet as we look at major battle- 
grounds as to where we think this competition might develop (the Carolinas, for ex- 
ample), we find it hard to accept that coal companies will “stick to their guns” on 
high pricing when they are reaping such strong profits and face losing a massive 
market opportunity. With regard to the Carolinas, we foresee strong competition 
involving both two high-sulfur regions (Northern Appalachia and Illinois Basin). In 
looking at Central Appalachia producers, the current “incumbents” in the Carolina 
market, we also find it difficult to believe that they will be willing to give up their 
current status without a fight, especially considering that the Carolinas are their 
own backyard in market terms. 

Finally, we expect foreign (import) coal prices to be much more attractive as prices 
fall in the face of lower ocean freight rates and declining demand as the Kyoto 
greenhouse-gas treaty begins to take a toll on European coal demand. To that end, 
with regard to our recent example, it is noteworthy that Progress Energy (Carolina) 
is currently testing foreign coals at stations other than their Sutton plant, which has 
taken South American coal for the past few years. Finally, we are aware of a large 
number of companies exploring in eamest the possibility of burning petroleum coke 
(petcoke). As production of that byproduct of the refining process continues to 
ramp up, power companies are finding it an attractive source of lower-than-coal 
cost fuel. Its (generally) much higher s u l k  content becomes largely a non-issue 
when units are equipped with scrubbers. While certain qualities of petcoke (e.g., 
volatile matter) may prolxbit 100% burning in existing coal-based units, a substan- 
tial percentage of the fuel can in fact be bumed in most instances. 
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The theme of this argument is that following the 2005-06 period, power companies 
are likely to have a much wider array of coal opportunities at their disposal. %le 
we do not expect this development to lead to “low” coal prices, we do anticipate 
that the prices we project in our long-term forecasts accurately portray achievable 
pricing levels we will see in a more competitive environment. 

Production costs. The final component of the argument that coal prices will not fall 
is based on the premise that production costs have risen and will not be coming 
down. We counter with three items in this regard. 

First, a good deal of the rise in production cost increase has been based on the rise 
in diesel fuel and steel markets (affecting a wide array of items, such as mining ma- 
chinery parts). These material costs, like energy, have also experienced major price 
spikes. While certain contributors to production costs, such as trucking in Central 
Appalachia, will not be retreating from their recent rises, the majority of the mate- 
rial costs that increased substantially in the past few years are going to decline in 
the years ahead, although they will not reach their pre-2000 levels. 

Second, in looking at “production costs,” many analysts include the various fees 
and taxes to which coal is subjected. Yet some of these, such as royalties and sever- 
ance taxes, are based on a percentage of the selling price. If the selling price were to 
decline, so would these secalled “production costs,” with virtually no impact on the 
profit picture for the coal company. 

Finally, and most importantly, production costs are heavily affected by productivity 
changes, and we expect this picture to improve for most of the coal industry. There 
has always been a strong correlation between capital investment and productivity 
levels in the coal industry, and as coal prices began to wane in the late 1990s, we 
saw capital investment decline markedly as well. The failure of new capital invest- 
ment to return until just recently has had a major, negative impact on productivity 
levels in virtually all regions. There may be some regions where reserve degradation 
argues against any productivity improvement (notably Central Appalachia), but we 
expect most regions to respond as investment recovers. We are not looking for the 
historical productivity gains that were registered in much of the 1980s and 1990s, 
because many of those gains were achieved by simply closing less-efficient mines. 
We do expect, however, that the targeted, selective investment that is now becoming 
the trademark of the coal industry will produce worthwhile returns in both financial 
and productivity terms that will result in a lowering of production costs for coal 
mines. 

Conclusion: In conclusion, we do not expect a return to the low pre-2000 coal price 
levels; however, we do see a substantial set of factors that will lead coal pricing 
away from the very hgh levels we have experienced over the last year or so. These 
reasons include potential competition from other fuel sources (natural gas and nu- 
clear), lower production costs in the future, ancCmost importantly-competition 
from within the coal industry itself. 
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U.S. ECONOMIC OUTLOOK’ 

Highlights 

Real GDP growth will average 3.0% per year in 2004-30. 

0 The outlook for inflation remains moderate. Consumer price index (CPI) infla- 
tion will average 2.6% per year over the forecast period. Core inflation will average 
2.7%. 

High investment and a slower growing labor force should result in higher pro- 
ductivity growth Nonfarm business productivity growth averages 2.4% over the 
forecast period, compared with the 2.2% average experienced since 1953. 

0 

account surpluses grow. 
The current account deficit is negative through 2025. Afterward, the current 

oil is $26.3 per barrel in 2003 to $30.4 per barrel in 2030. 
Real oil prices will creep up over the forecast period. The real price of imported 

0 

rate eventually settling at 4.95%. 
The labor market improves over the forecast period, with the unemployment 

The federal budget deficit remains in deficit throughout the forecast period. 

Long-Term Forecast 
Real GDP. The trend projection assumes that the U.S. economy experiences no 
major mishaps between now and 2030. The projection is identical with our Febru- 
ary 2005 baseline forecast through 2015, and represents Global Insight’s best esti- 
mate of the economy’s path over that period. Beyond 2015, the projection should be 
interpreted as the mean of all possible “near-fill-employment” paths the economy 
could follow. The smooth-growth characteristics of the trend projection make it 
most useful for tasks largely impervious to short-term cyclical fluctuations, such as 
planning capacity additions and evaluating new markets. This projection is also the 
best base fiom which to evaluate the effects of various assumptions about key ex- 
ogenous elements, such as fiscal policy or energy prices, on the overall economic 
outlook 

Annual real GDP growth averages 3.0% in 2004-30, about the same rate as the 
average of the past 25 years. The economy’s underlying growth will slow after 
20 1 1, as baby boomers begin to retire, slowing labor force growth. Potential output 
growth should hold up fairly well in the future, with greater business fixed invest- 
ment and R&D spending offsetting the slowdown in labor force growth. Eventually, 
though, the effects of weaker labor force growth become dominant and, in a sense, 

Global Insight’s Long-term US Economic Outlook, February 2005. 
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self-perpetuating. As output growth drops o& business fixed investment rises more 
slowly, limiting capital stock growth and thus fbture output gains. 

Employment. Slower long-run increases in the labor force indicate more moderate 
long-run employment growth in the fkture. Total civilian employment will rise at an 
average annual rate of 1.0% ikom 2004 to 2030. Total establishment employment 
will rise l2om 131.5 million in 2004 to 172.0 million in 2030, an increase of 31%. 
Manufacturing’s share of total employment will continue to decline over the fore- 
cast pericd, falling to 7.3% in 2030, f+om 10.9% in 2004. The broad service sector 
will generate an increasing share of employment growth in the forecast period, al- 
though the federal government’s share of employment will decline during the fore- 
cast period. 

Inflation. Over the long run, inflation is a monetary phenomenon Its future course 
will be determined by policies implemented by Alan Greenspan and his successors. 
Since we do not know who his successors will be, we assumed the Fed will try to 
stabilize the inflation rate in the second half of the forecast. 

The CPI is expected to average 2.6% annual increases in 2004-30, somewhat less 
than the 4.4% average in 1977-2003. The broader-based GDP deflator will rise 
2.3% per year. 

Consumption. Expenditures, in the long term, are primarily deterrnined by the 
growth of real permanent income, demographic influences, and changes in relative 
prices. The share of personal consumption expenditures in GDP will stabilize at just 
under 70% of GDP. Real consurnptiOn expenditure growth will average 2.7% per 
year over the forecast. In per capita terms, growth will advance about 1.9% per 
year, down 0.3 percentage point fiom the 1978-2004 rate. The share of consump- 
tion devoted to services will rise, mainly because of rising health expenditures, 
while that for goods will fall over the forecast period. 

The long-term outlook for auto and light truck sales calls for a slowdown in the rate 
of increase relative to past performances. Vehicle sales growth will average close to 
1.0% over the next 25 years. Light-vehicle sales are forecasted to reach 21.4 million 
units by 2030. Although the number of vehicles per person has increased si@- 
cantly in the past 20 years, the United States is approaching a saturation point in the 
rate of vehicle ownership. Future growth in vehicle sales will be primarily driven by 
growth in population and demand for replacement vehicles. Automobile sales 
should be relatively strong throughout the projection period, averaging 7.9 million 
units per year. 

Energy conservation efforts will continue. This stems partly from a stocWflow phe- 
nomenon: despite the trend toward minivans and spodutility vehcles, for example, 
the average new vehcle is still more hel-efficient than the existing stock Gasoline 
usage per vehicle should fall for several more years, even if relative energy prices 
remain flat. Similar considerations apply to business capital and housing stocks. 
The ongoing employment shift from manufacturing to services also implies lower 
energy usage per unit of output. 
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Real personal disposable income, which climbed 3.2% in 1970-2003, will rise 
3.1% annually over the next 25 years. Ths does not take into account the rising 
volume of withdrawals from existing retirement plans. 

Housing. Household growth clearly depends on population growth, but real in- 
comes, employment, the age distriiuticm of the population, and societal values also 
influence it. Net additions to the housing stock are closely linked to household 
growth, which is the primary driver of housing starts. Many analysts tend to over- 
look another key factor for housing starts: the geographic location of the demand for 
net additions. 

The 25-34-age cohort is key for the demand for new housing. This is the age group 
where individuals typically purchase their first home. The demand for new housing 
was boosted by the large gains in this age group in the late 1960s and 1970s, as the 
baby-boom generation entered the housing market. Unfortunately for the housing 
sector, the baby-boom generation began to pass through this age bracket in the mid- 
1980s, limiting the demand for additions to the housing stock The number of 
households m this cohort will begin a modest increase after 2005. The overall head- 
ship rate will gradually increase toward older segments due to the shift in the age 
composition. 

The demographic demand for housing will be about the same over the next 25 years 
as over the past 25 years. Thus, housing starts are projected to average 1.6 million 
units annually in 2003-29, about the same as during 1972-2004. Meanwhile, the 
housing stock will climb flom 1 11.4 million units in 2004 to 142.5 million Units in 
2030. 

Business Fixed Investment. Good profitability and solid demand growth should 
keep investment healthy over the next 25 years. The share of GDP devoted to busi- 
ness fvred investment will hover around 10.0-12.5% of GDP through most of the 
forecast period. The effective capital stock (in 2000 dollar terms) is projected to in- 
crease 3.7% annually, below the average growth rate recorded for 1970-2003. In- 
ventory investment will remain a small percentage of GDP. Although inventories 
have played significant roles during past business cycles, inventory investment 
represents an average in the stable growth scenario and is thus artificially smooth. 
Capital inflow will contribute to net domestic investment throughout the forecast 
period, although the federal debt clearly hurt it in the later years of the forecast. The 
government saving projection assumes that state and local governments continue to 
m modest operating surpluses. 

The composition of investment will continue to change in the forecast period; both 
structures’ share of investment and equipment’s share rises over the forecast period. 

International Trade. A decline in the dollar relative to industrialized-country- 
currencies, combined with modest unit labor cost growth, will stimulate US. ex- 
ports abroad and result in an eventual lmprovement in the US. current account bal- 
ance. Global Insight projects that real exports will expand at an average annual rate 
of 7.3% over the entire forecast period. Real imports, meanwhile, will grow at an 
average annual rate of 5.2%. 
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RESIDUAL FUEL OIL #6 - GULF COAST CARGOES 
SPOT PRICE - DOLLARS PER BARREL 
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Jun-02 
Jul-02 
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0.7% 
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9.77 
I 1  -58 
14.04 
14.39 
14.39 
16.49 
19.36 
20.57 
20.24 
21.15 
18.86 
20.03 
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23.80 
23.18 
26.12 
28.89 
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28.89 
32.49 
32.47 
33.45 
31.18 
30.09 
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22.96 
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21.38 
23.16 
19.34 
16.83 
17.78 
16.40 
16.44 
20.42 
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24.49 
23.25 
25.24 
26.45 
28.57 
24.92 

SULFUR CONTENT 
1 .O% 
10.28 
9.06 
10.80 
13.22 
14.12 
14.09 
15.57 
18.49 
19.95 
19.56 
20.37 
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27.24 
31.06 
31.26 
30.41 
27.74 
27.52 
25.33 
24.14 
23.85 
23.52 
21 -77 
20.51 
19.88 
22.24 
18.84 
16.17 
16.44 
15.43 
15.28 
19.28 
22.60 
22.89 
23.30 
22.40 
24.15 
25.53 
27.36 
23.68 

June 2005 

3.0% 
8.14 
7.60 
10.10 
12.72 
12.90 
13.34 
15.02 
17.71 
19.01 
18.51 
18.13 
18.03 
19.09 
20.79 
21.38 
18.70 
20.99 
22.66 
20.37 
20.28 
23.48 
22.98 
20.56 
16.48 
18.48 
20.62 
18.62 
15.10 
16.76 
17.54 
17.34 
17.57 
19.57 
15.54 
13.64 
14.63 
14.65 
15.00 
18.92 
21.66 
21.64’ 
21.26 
21.83 
22.50 
24.66 
22.90 
18.73 
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Dec-02 
Jan-03 
Feb-03 
Mar-03 
Apr-03 
May-03 
Jun-03 
JuI-03 
Aug-03 
Sep-03 
Oct-03 
NOV-03 
Dec-03 
Jan-04 

Mar-04 
Apr-04 
May-04 
Jun-04 

Feb-04 

JuI-04 
Aug-04 
Sep-04 
Oct-04 
NOV-04 
Dec-04 
Jan-05 
Feb-05 
Mar-05 
Apr-05 
May-05 

Forecast 
Jun-05 
JuI-05 
Aug-05 
Sep-05 
Oct-05 
NOV-05 
Dec-05 
Jan-06 
Feb-06 
Mar-06 
Apr-06 
May-06 
Jun-06 
JuI-06 
Aug-06 
Sep-06 
Oct-06 
NOV-06 
Dec-06 

Global Insight, Inc. 

27.28 
32.01 
34.77 
33.60 
25.25 
26.61 
28.11 
29.95 
29.13 
25.73 
28.37 
28.02 
26.98 
26.78 
25.41 
25.24 
28.70 
32.23 
31 -98 
30.36 
29.64 
29.61 
34.42 
31.08 
28.76 
30.89 
29.91 
34.70 
39.92 
40.01 

39.04 

37.97 
37.54 
37.40 
38.37 
39.69 
39.05 
38.32 
36.08 
35.41 
36.43 
37.97 
36.83 
35.29 
34.32 
33.66 
34.58 
35.34 

38.43 

25.89 
30.90 
33.75 
32.71 
24.30 
25.65 
27.15 
28.98 
28.14 
24.78 
27.42 
26.78 
25.63 
25.86 
24.66 
24.57 
27.63 
31.07 
30.89 
29.38 
28.63 
28.52 
33.27 
29.71 
27.32 
29.83 
29.03 
33.77 
38.43 
38.57 

37.70 
37.19 
36.67 
36.16 
36.16 
36.67 
37.70 
37.70 
37.19 
35.12 
34.09 
35.12 
36.67 
35.64 
34.09 
33.06 
32.54 
33.06 
33.57 

June 2005 

22.21 
29.37 
27.76 
22.70 
19.64 
21.10 
22.38 
25.51 
25.84 
22.31 
24.27 
23.96 
22.29 
22.55 
21.99 
23.36 
24.65 
27.25 
24.97 
24.87 
25.42 
25.98 
31.29 
22.01 
22.44 
26.66 
27.01 
30.56 
34.57 
36.83 

32.50 
32.00 
32.45 
31.01 
31.01 
31.51 
32.50 
32.50 
32.00 
30.02 
29.02 
30.02 
31.51 
30.51 
29.02 
28.03 
27.54 
28.03 
28.53 
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DISTILLATE FUEL OIL #2 - GULF COAST CARGOES 
SPOT PRICE - CENTS PER GALLON 

Jan-99 
Feb-99 
Mar-99 
Apr-99 
May-99 
Jun-99 
JUl-99 
AUg-99 
Sep-99 
Oct-99 
NoV-99 
Ds-99 
Jan-00 
Feb-00 
Mar-00 
Apr-00 
May-00 
Jun-00 
JuI-00 
Aug-00 
Sep-00 
Oct-00 
NOV-OO 
Dec-00 
Jan-01 
Feb-01 
Mar-01 
Apr-0 1 
May-0 1 
Jun-01 
JuI-01 
Aug-01 
Sep-01 
Oct-01, 
NOV-01 
Dec-01 
Jan-02 
Feb-02 
Mar-02 
Apr-02 
May-02 
Jun-02 
Jul-02 
Aug-02 
Sep-02 
Oct-02 

Global Insight, Inc. 

Posted Price at Spat Price at 

June 2005 

Tampa, FL 
35.77 
33.25 
40.99 
47.19 
45.91 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

83.88 
83.85 
76.39 
80.82 
81.74 
80.43 
89.42 
100.97 
98.35 
101.93 
92.03 
103.51 
88.49 
74.88 
80.39 
82.43 
79.36 
71.69 
74.74 
74.45 
64.1 1 
56.10 

54.19 
54.70 
64.01 
67.49 
67.58 
65.24 
68.76 
71.23 

79.64 

53.28 

78.89 

Gulf Coast 
30.99 
28.35 
36.09 
40.60 
39.66 
41.27 
48.07 
53.20 
58.25 
56.47 
62.1 5 
64.41 
72.16 
74.76 
72.63 
69.74 
73.09 
75.97 
76.30 
86.47 
96.53 
93.98 
96.33 
82.25 
84.73 
76.81 
69.07 
73.1 1 
75.24 
74.12 
68.09 
71.68 
71.31 
60.32 
52.39 
50.04 

51 -63 
61.17 
64.22 
63.93 
62.03 

50.82 

65.38 
68.03 
75.62 
75.46 
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NOV-02 
DX-02 
Jan-03 
Feb-03 
Mar-03 
Apr-03 
May-03 
Jun-03 
JuI-03 
Aug-03 

Oct-03 
NOV-03 

Sep-03 

Dec-03 
Jan-04 
Feb-04 
Mar-04 
Apr-04 
May-04 
Jun-04 
JuI-04 
Aug-04 

Oct-04 
NOV-04 

Sep-04 

Dec-04 
Jan-05 
Feb-05 
Mar-05 
Apr-05 
May-05 

Forecast 
Jun-05 
JuI-05 
Aug-05 
Sep-05 
Oct-05 
NOV-05 
Dec-05 
Jan-06 
Feb-06 
Mar-06 
Apr-06 
May-06 
Jun-06 
Jul-06 
Aug-06 
Sep-06 
Oct-06 
No"-06 
Dec-06 

Global Insight, Inc. 

75.21 
82.86 
90.54 
1 14.35 
104.61 
84.95 
78.53 
77.56 
80.30 
83.36 
75.68 
83.49 
84.52 
88.52 
98.46 
91.87 
97.39 
99.40 
105.92 
104.79 
111.93 
1 19.05 
127.25 
151.41 
138.64 
126.44 
134.16 
135.75 
159.35 
158.95 
148.36 

136.24 
134.97 
136.24 
138.78 
143.22 
145.76 
148.30 
148.30 
139.41 
133.70 
129.90 
126.09 
123.55 
124.31 
127.36 
132.94 
131.93 
131.67 
131.48 

June 2005 
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70.03 
79.36 
87.52 
104.68 
87.83 
71.96 
70.10 
73.50 
76.19 
79.29 
71.30 
79.44 
80.72 
84.57 
94.42 
87.36 
88.77 
89.42 
99.00 
96.83 
106.59 
114.41 
124.23 
145.98 
131.90 
11 8.95 
126.60 
129.55 
151.48 
149.27 
138.87 

125.77 
124.61 
125.77 
128.07 
132.11 
134.42 
136.73 
136.73 
128.65 
123.46 
120.00 
11 6.53 
1 14.23 
1 14.92 
1 17.69 
122.77 
121.84 
121.61 
121.44 
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1995 
1996 
1997 
1998 
1999 
2000 
200 1 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
201 2 
2013 
2014 
201 5 
201 6 
201 7 
201 8 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

0.7% 

15.18 
18.04 
16.59 
12.85 
15.99 
27.54 
22.90 
23.41 
29.04 
29.52 
36.99 
36.1 I 
34.90 
34.59 
38.24 
37.40 
38.36 
38.82 
38.69 
38.49 
38.26 
38.48 
38.78 
39.09 
39.39 
39.71 
41.56 
42.85 
44.53 
45.91 
47.33 
48.87 
50.45 
51.94 
53.47 
55.12 

RESIDUAL FUEL OIL #6 - GULF COAST CARGOES 
SPOT PRICE - DOLLARS PER BARREL 

NOMINAL 
1 .OOh 

14.69 
17.47 
16.15 
12.14 
15.33 
26.05 
21 -68 
22.32 
28.02 
28.46 
35.76 
34.82 
33.66 
33.36 
36.88 
36.07 
37.00 
37.44 
37.31 
37.12 
36.90 
37.1 1 
37.39 
37.70 
37.99 
38.29 
40.07 
41.32 
42.94 
44.28 
45.64 
47.13 
48.66 
50.09 
51.56 
53.16 

3.0% 

13.77 
15.58 
14.41 
9.69 
14.28 
20.65 
17.12 
20.50 
23.93 
24.73 
31.44 
29.73 
28.61 
28.32 
31.00 
29.94 
30.41 
30.50 
30.15 
29.72 
29.28 
29.18 
29.13 
29.10 
29.04 
29.00 
30.05 
30.68 
31.57 
32.23 
32.88 
33.95 
35.05 
36.08 
37.15 
38.30 

CONSTANT 2004 DOLLARS 
0.7% 

29.82 
24.21 
24.35 
29.67 
29.52 
36.34 
34.87 
33.08 
32.12 
34.79 
33.28 
33.34 
32.93 
32.05 
31.15 
30.25 
29.71 
29.22 
28.74 
28.26 
27.80 
28.39 
28.57 
28.97 
29.15 
29.32 
29.54 
29.76 
29.89 
30.02 
30.20 

1 .O% 

28.21 
22.93 
23.21 
28.62 
28.46 
35.13 
33.63 
31.90 
30.97 
33.55 
32.10 
32.15 
31.76 
30.91 
30.04 
29.17 
28.65 
28.18 
27.72 
27.25 
26.81 
27.38 
27.55 
27.94 
28.1 1 
28.28 
28.49 
28.70 
28.83 
28.95 
29.12 

3.0% 

22.36 
18.10 
21 -32 
24.44 
24.73 
30.88 
28.71 
27.12 
26.30 
28.20 
26.64 
26.43 
25.87 
24.97 
24.06 
23.15 
22.53 
21.96 
21.40 
20.84 
20.30 
20.54 
20.46 
20.54 
20.46 
20.37 
20.53 
20.68 
20.77 
20.86 
20.98 

Global Insight, Inc. June 2005 Page 1 



Exhibit WJR-5 
49 of 60 

1995 
1996 
1997 
1998 
I999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
201 5 
201 6 
201 7 
201 8 
201 9 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

DSTILLATE FUEL OIL #2 - GULF COAST CARGOES 
SPOT PRICE - CENTS PER GALLON 

NOMINAL 

Posted Price at 
Tampa, FL 

50.68 
63.75 
58.57 
42.17 
50.99 
88.17 
75.28 
69.15 
87.20 
114.38 
137.70 
126.06 
122.21 
11 9.66 
121.29 
11 8.00 
122.67 
124.96 
125.47 
125.62 
125.72 
127.30 
129.14 
131.06 
132.94 
134.90 
142.12 
147.50 
154.31 
160.15 
166.18 
171 5 3  
177.06 
182.22 
187.54 
193.31 

CONSTANT 2004 DOLLARS 

Spot Price at Posted Price at Spot Price at 
Gulf Coast Tampa, FL Gulf Coast 

47.48 
58.98 
54.10 
38.19 
47.07 
80.85 
68.91 
65.64 
80.59 
108.16 
133.38 
121.65 
11 7.91 
11 5.41 
1 16.94 
1 13.72 
118.18 
120.34 
120.80 
120.89 
120.96 
122.43 
124.15 
125.96 
127.72 
129.56 
136.44 
141.56 
148.04 
153.59 
159.32 
164.49 
169.83 
174.82 
179.97 
185.55 

95.47 
79.61 
71.93 
89.08 
1 14.38 
135.28 
121.74 
11 5.85 
111.11 
I 1  0.34 
105.01 
106.62 
105.99 
103.94 
101.67 
99.40 
98.28 
97.32 
96.37 
95.38 
94.46 
97.1 1 
98.36 
100.41 
101.68 
102.96 
103.70 
104.44 
104.88 
105.32 
105.90 

87.55 
72.87 
68.28 
82.32 
108.16 
131.03 
1 17.49 
111.76 
107.16 
106.38 
101.21 
102.72 
102.08 
100.06 
97.85 
95.63 
94.52 
93.56 
92.62 
91.63 
90.72 
93.23 
94.40 
96.33 
97.52 
98.71 
99.44 
100.18 
100.62 
101.07 
101.65 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 
201 I 
201 2 
201 3 
201 4 
201 5 
201 6 
201 7 
201 8 
201 9 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Henry 
Hub 

2.1 1 
2.27 
3.88 
4.26 
3.22 
5.38 
6.13 
6.79 
6.81 
6.57 
5.69 
4.89 
5.13 
5.28 
5.43 
5.79 
5.98 
6.1 1 
6.25 
6.71 
6.25 
6.57 
6.86 
6.97 
7.18 
7.39 
7.60 
7.81 
8.01 
8.21 
8.41 
8.62 
8.80 

Seminole Natural Gas Price Forecast 
Henry Hub & FGT Mobile Bay Zone 2 

(Dollars per Million Btu) 

(Current) 

Bidweek Cash (2004=1 .O) Hub 
FGT FGT Deflator Henry 

2.09 2.00 
2.26 2.21 
3.89 4.22 
4.26 3.81 
3.24 3.33 
5.39 5.49 
6.1 5 6.10 
6.75 6.89 
6.81 6.78 
6.57 6.47 
5.69 5.61 
4.89 4.85 
5.13 5.09 
5.29 5.26 
5.43 5.41 
5.79 5.77 
5.99 5.96 
6.1 1 6.09 
6.25 6.26 
6.72 6.69 
6.25 6.25 
6.58 6.59 
6.87 6.87 
6.97 6.98 
7.18 7.19 
7.39 7.39 
7.60 7.60 
7.81 7.82 
8.01 8.02 
8.21 8.21 
8.41 8.42 
8-62 8.63 
8.80 8.81 

0.891 
0.904 
0.924 
0.946 
0.961 
0.979 
I .ooo 
1.01 8 
1.035 
1.055 
1.077 
1.099 
1.124 
1.151 
1.179 
I .207 
1.236 
I .265 
1.295 
1.327 
1.360 
1.394 
1.428 
1.464 
1.500 
1.537 
1.575 
1.614 
I .654 
1.695 
1.737 
1.781 
1.825 

2.31 
2.45 
4.10 
4.39 
3.27 
5.38 
6.02 
6.56 
6.48 
6.13 
5.21 
4.38 
4.49 
4.52 
4.53 
4.72 
4.76 
4.74 
4.74 
4.97 
4.50 
4.62 
4.70 
4.65 
4.67 
4.68 
4.69 
4.70 
4.70 
4.69 
4.68 
4.67 
4.65 

(2004s) 
FGT 

Bidweek 

2.29 
2.44 
4.1 I 
4.40 
3.29 
5.39 
6.04 
6.52 
6.48 
6.14 
5.21 
4.38 
4.49 
4.52 
4.53 
4.73 
4.77 
4.75 
4.74 
4.97 
4.51 
4.62 
4.71 
4.66 
4.67 
4.69 
4.70 
4.70 
4.70 
4.69 
4.68 
4.67 
4.65 

FGT 
Cash 

2.19 
2.39 
4.46 
3.93 
3.38 
5.49 
5.99 
6.65 
6.45 
6.04 
5.13 
4.34 
4.46 
4.49 
4.52 
4.71 
4.75 
4.73 
4.75 
4.95 
4.50 
4.63 
4.71 
4.66 
4.68 
4.69 
4.70 
4.71 
4.70 
4.69 
4.68 
4.67 
4.65 
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Year 

Jan-98 
Feb-98 
Mar-98 
Apr-98 
May-98 
Jun-98 
JuI-98 

AUg-98 

Oct-98 
NOV-98 

Sep-98 

Dec-98 
Jan-99 
Feb-99 
Mar-99 
Ap  r-99 
May-99 
Jun-99 
Jul-99 

AUg-99 
Sep-99 
Oct-99 
NOV-99 
Dec-99 
J a n 4 0  
Feb-00 
Mar-00 
Apr-00 
May-00 
Jun-00 
JuI-00 

Aug-00 
Sep-00 
Oct-00 
NOV-00 
Dec-00 
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Table B - I  

Seminole Natural Gas Price Forecast 
Henry Hub & FGT Mobile Bay Zone 2 

(Current Dollars per Mill ion Btu) 

Henry FGT 
Hub Bidweek 

2.27 
2.04 
2.26 
2.33 
2.27 
2.03 
2.36 
1.93 
1.63 
2.07 
2.00 
2.12 
1.80 
I .81 
1.64 
1.88 
2.35 
2.23 
2.28 
2.62 
2.90 
2.55 
3.06 
2.14 
2.36 
2.61 
2.61 
2.88 
3.08 
4.37 
4.36 
3.83 
4.62 
5.29 
4.50 
6.02 

2.28 
2.01 
2.25 
2.29 
2.25 
2.01 
2.36 
I .92 
1.61 
2.03 
1.99 
2.10 
I .79 
1.78 
1.62 
1.89 
2.35 
2.23 
2.27 
2.62 
2.90 
2.54 
3.03 
2.14 
2.35 
2.63 
2.63 
2.90 
3.08 
4.41 
4.38 
3.83 
4.62 
5.29 
4.51 
6.03 

FGT 
Cash 

2.17 
2.19 
2.38 
2.09 
2.06 
2.06 
1.75 
1.91 
1.79 
2.02 
1.64 
1.80 
1.72 
1.75 
2.12 
2.20 
2.24 
2.23 
2.73 
2.47 
2.67 
2.30 
2.31 
2.36 
2.61 
2.74 
2.98 
3.55 
4.21 
3.88 
4.32 
4.96 
4.92 
5.39 
8.70 
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Year 

Jan-Ol 
Feb-01 
Mar-01 
Apr-Ol 
May-Ol 
Jun-01 
Ju1-01 

Aug-01 
Sep-Ol 
Oct-01 
NOV-01 
Dec-Ol 
Jan-02 
Feb-02 
Mar-02 
Apr-02 
May-02 
Jun-02 
Jul-02 

Aug-02 
Sep-02 
Oct-02 
NOV-02 
Dec-02 
Jan-03 
Feb-03 
Mar-03 
Apr-03 
May-03 
Jun-03 
JuI-03 

Aug-03 

Oct-03 
Nov-03 

Sep-03 

Dec-03 
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Table 6-1 

Seminole Natural Gas Price Forecast 
Henry Hub & FGT Mobile Bay Zone 2 

(Current Dollars per Mill ion Btu) 

Henry FGT 
Hub Bidweek 

9.91 
6.22 
5.03 
5.35 
4.87 
3.73 
3.16 
3.19 
2.34 
1.86 
3.16 
2.24 
2.61 
2.03 
2.39 
3.41 
3.36 
3.37 
3.26 
2.95 
3.27 
3.72 
4.1 3 
4.13 
4.96 
5.66 
9.1 1 
5.14 
5.12 
5.95 
5.30 
4.69 
4.93 
4.43 
4.45 
4.86 

9.94 
6.27 
5.05 
5.34 
4.86 
3.74 
3.21 
3.18 
2.35 
1.86 
3.13 
2.26 
2.61 
2.06 
2.41 
3.44 
3.40 
3.42 
3.30 
3.01 
3.30 
3.72 
4.26 
3.93 
4.94 
5.68 
8.85 
5.1 I 
5.13 
5.98 
5.49 
4.73 
4.96 
4.43 
4.48 
4.86 

FGT 
Cash 

8.00 
5.37 
5.01 
5.08 
3.90 
3.42 
2.99 
2.87 
2.1 1 
2.40 
2.27 
2.31 
2.19 
2.23 
2.96 
3.42 
3.55 
3.29 
3.07 
3.14 
3.58 
4.13 
3.85 
4.55 
5.44 
7.73 
5.94 
5.26 
5.81 
5.81 
5.03 
4.99 
4.61 
4.63 
4.47 
6.14 
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Year 

J a n 4 4  
Feb-04 
Mar44  
Apr-04 
May44 
Jun-04 
Jul-04 

Sep-04 
Oct-04 

Dec-04 
Jan-05 
Feb-05 
Mar-05 
Apr-05 
May-05 
Jun-05 

A u ~  -04 

Nov-04 

JuI-05 
Aug-05 

Oct-05 
NOV-05 

Sep-05 

Dec-05 
Jan-06 
Feb-06 
Mar-06 
Apr-06 
May-06 
Jun-06 
JuI-06 

Aug-06 
Sep-06 

Nov-06 
Dec-06 

Oct-06 

Table B-1 

Seminole Natural Gas Price Forecast 
Henry Hub & FGT Mobile Bay Zone 2 

(Current Dollars per Mill ion Btu) 

Henry FGT 
Hub Bidweek 

6.1 6 
5.76 
5.1 5 
5.37 
5.94 
6.68 
6.14 
6.04 
5.08 
5.81 
7.67 
7.81 
6.21 
6.29 
6.30 
7.33 
6.80 
6.10 
6.76 
6.53 
6.35 
6.66 
7.65 
8.02 
8.23 
7.66 
7.34 
6.39 
6.23 
6.29 
6.21 
5.99 
5.90 
6.25 
7.58 
7.66 

6.16 
5.78 
5.17 
5.37 
5.95 
6.69 
6.17 
6.07 
5.10 
5.75 
7.64 
7.97 
6.24 
6.30 
6.24 
7.33 
6.75 
6.14 
6.79 
6.55 
6.37 
6.65 
7.64 
8.01 
8.22 
7.65 
7.33 
6.37 
6.23 
6.30 
6.25 
6.01 
5.92 
6.25 
7.57 
7.66 

FGT 
Cash 

6.14 
5.37 
5.40 
5.71 
6.33 
6.27 
5.93 
5.41 
5.17 
6.96 
7.76 
6.80 
6.26 
6.30 
6.96 
6.98 
6.66 
6.68 
6.59 
6.38 
6.51 
7.27 
7.88 
8.17 
7.89 
7.48 
6.73 
6.27 
6.23 
6.20 
6.03 
5.89 
6.08 
7.07 
7.63 
7.88 
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Year 

Jan-07 
Feb-07 
Mar-07 
Apr-07 
May47  
Jun-07 

Aug-07 
Sep-07 
Oct-07 

Dec-07 
J a n 4 8  
Feb-08 
Mar48  
Ap r-08 
May-08 
Jun-08 
Jul-08 

Sep-08 

Nov-08 
Dec-08 
Jan-09 
Feb-09 
Mar-09 
Apr-09 
May-09 
Jun-09 

JuI-07 

N o v a 7  

Aug-08 

Oct-08 

JUl-09 
Aug-09 
Sep-09 
Oct-09 
Nov-09 
Dec-09 

Table B-I 

Seminole Natural Gas Price Forecast 
Henry Hub & FGT Mobile Bay Zone 2 

(Current Dollars per Mill ion Btu) 

Henry 
Hub 

7.98 
7.1 I 
7.15 
6.38 
6.30 
6.29 
6.02 
5.79 
5.69 
6.00 
6.98 
7.17 
6.51 
5.64 
5.65 
5.73 
5.61 
5.84 
5.37 
5.24 
5.15 
5.47 
5.96 
6.13 
5.55 
4.73 
4.79 
4.94 
4.86 
5.12 
4.63 
4.51 
4.41 
4.71 
5.11 
5.27 

FGT 
Bidweek 

7.97 
7.10 
7.13 
6.36 
6.29 
6.30 
6.06 
5.81 
5.71 
6.00 
6.96 
7.16 
6.51 
5.63 
5.64 
5.71 
5.61 
5.85 
5.40 
5.27 
5.17 
5.47 
5.94 
6.13 
5.55 
4.73 
4.78 
4.92 
4.86 
5.13 
4.67 
4.54 
4.43 
4.71 
5.10 
5.26 

FGT 
Cash 

7.44 
7.14 
6.65 
6.30 
6.25 
6.08 
5.83 
5.68 
5.84 
6.58 
7.08 
6.75 
5.95 
5.64 
5.68 
5.62 
5.71 
5.49 
5.24 
5.13 
5.30 
5.73 
6.04 
5.75 
5.01 
4.75 
4.85 
4.84 
4.97 
4.75 
4.50 
4.39 
4.54 
4.91 
5.17 
5.46 
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Seminole Electric 
Coal Prices (FOB CSX) 

(Current Dollars per Ton) 

Year 

1998 
I999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
201 2 
2013 
201 4 
2015 
2016 
2017 
2018 
201 9 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Illinois Basin 
Medium Sulfur High Sulfur 
11,000 BtuLB 12,000 BtulLb 

Global Insight, Inc. 

21 .a5 
21.42 
21.26 
31.96 
25.45 
24.10 
34.22 
40.16 
37.48 
35.48 
36.03 
36.36 
36.70 

37.93 
38.77 
39.62 
40.49 
41.40 
42.35 
43.33 
44.35 

46.44 
47.53 
48.64 
49.79 
50.95 
52.1 5 

54.63 
55.92 
57.25 

37.1 a 

45.38 

53.38 

19.90 
18.81 
17.51 
29.93 
23.34 
22.09 
31-83 
31.52 
29.66 
29.33 
28.74 
28.53 
28.85 
30.02 
30.87 
31 52 
32.12 
32.74 
33.37 
34.03 
34.72 
35.42 
36.12 
36.84 
37.58 
38.33 
39.10 
39.88 
40.68 
41.50 
42.34 
43.19 
44.06 

Central 
Appalachia 
12,400 Btullb 

25.77 
24.30 
24.70 
46.71 
28.96 
34.00 
58-15 
63.31 
58.1 3 
49.1 2 
46.67 
46.21 
46.26 
47.21 
48.50 
49.74 
50.73 
51.46 
52.59 
53.96 
55.36 
56.78 
58.21 
59.69 
61.21 
62.77 
64.37 
66.01 
67.33 
68.68 
70.07 
71.40 
72.93 

Pittsburg 
Seam 

13100 BtuRb 

22.74 
20.84 
22.25 
36.31 
27.75 
28.93 

51.77 
41.47 
33.1 1 
32.73 
33.1 1 
34.24 
34.92 
35.53 
35.88 
36.20 
36.52 
36.85 
37.17 
37.51 
37.86 
38.20 
38.52 
38.83 
39.15 
39.50 
39.86 
40.19 
40.53 
40.89 
41.25 
41.61 

48-33 

Petroleum 
Coke 

14000 BWLb 

14.75 
14.03 
9.45 
14.07 
12.17 
16.01 
9.33 
9.33 
10.46 
11.66 
13.30 
14.69 
15.56 
16.43 
17.39 
18.45 
19.93 
21.10 
22.27 
23.43 
24.89 
25.59 
26.11 
26.58 
26.98 
27.39 
27.62 
27.86 
28.10 
28.35 
28.60 

June 2005 

Colombian 
Low Sulfur 
11300 BtulLb 

26.01 
23.47 
25.12 
32.08 
25.36 
30.60 
53.96 
46.38 
36.84 
36.13 
36.55 
36.41 
34.58 
34.29 
34.29 
34.51 
34.94 
35.43 
36.28 
37.19 
38.18 
39.21 
40.28 
41.06 
41.90 
42.78 
43.72 
44.68 
45.21 
45.76 
46.35 
46.95 
47.57 

Venezuelan 
Low Sulfur 
12200 BtulLb 

28.45 
27.32 
28.44 
38.75 
31.51 
32.61 
45.76 
51.13 
42.42 
41.53 
40.76 
40.59 
38.56 
38.23 
38.23 
38.49 
38.96 
39.51 
40.45 
41.47 
42.57 
43.72 
44.91 
45.78 
46.72 
47.71 
48.75 
49.82 
50.41 
51.03 
51.68 
52.35 
53.04 
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Seminole Electric 
Coal Prices (FOB CSX) 
($2004 Dollars per Ton) 

Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 I 
2012 
2013 
2014 
2015 
2016 
2017 
201 8 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Illinois Basin 
Medium Sulfur High Sulfur 
11,000 BtulLB 12,000 BtulLb 

24.52 
23.70 
23.02 
33.79 
26.48 
24.62 
34.22 
39.46 
36.19 
33.63 
33.45 
33.07 
32.66 
32.31 
32.18 
32.12 
32.07 
32.01 
31.96 
31.92 
31.86 

31.78 
31.73 
31.69 
31.65 
31.61 
31.57 
31.53 
31.49 
31.45 
31.41 
31.36 

31 .a2 

Global Insight, Inc. 

22.34 
20.81 
18.96 
31.64 
24.28 
22.56 
31.83 
30.97 
28.65 
27.80 
26.68 
25.95 
25.67 
26.09 
26.1 9 
26.1 1 
25.99 
25.89 
25.76 
25.65 
25.53 
25.41 
25.29 
25.1 8 
25.06 
24.94 
24.83 
24.71 
24.60 
24.48 
24.37 
24.25 
24.14 

Central 
Appalachia 

12,400 BtulLb 

28.92 
26.89 
26.75 
49.39 
30.13 
34.73 
58.15 
62.19 
56.14 
46.56 
43.34 
42.04 
41.17 
41.03 
41.14 
41.20 
41.06 
40.68 
40.60 
40.66 
40.71 
40.74 
40.76 
40.79 
40.81 
40.84 
40.87 
40.90 
40.71 
40.52 
40.33 
40.14 
39.95 

Pittsburg 
Seam 

13100 BtulLb 

25.52 
23.05 
24.09 
38.40 
28.87 
29.55 
48.33 
50.86 
40.05 
31.39 
30.39 
30.12 
30.47 
30.35 
30.14 
29.72 
29.30 
28.87 

28.01 
27.58 
27.16 
26.75 
26.32 
25.89 

28.45 

25.48 
25.08 
24.69 
24.30 
23.91 
23.53 
23.16 
22.80 

Petroleum 
Coke 

14000 BtulLb 

15.97 

9.83 
14.37 
12.17 
15.73 
9.01 
8.85 
9.71 
10.61 
11.84 
12.77 
13.20 
13.61 
14.08 
14.59 
15.39 
15.90 
16.37 
16.81 
17.42 
17.49 
17.4 1 
17.30 
17.13 
16.97 
16.70 
16.43 
16.18 
15.92 
15.67 

14.84 

June 2005 

Colombian 
Low Sulfur 

11300 Btullb 

29.19 
25.96 
27.20 
33.93 
26.38 
31.26 
53.96 
45.56 
35.58 
34.24 
33.94 
33.12 

29.80 
29.08 
28.59 
28.28 
28.01 
28.01 

28.07 
28.13 
28.20 
28.05 
27.94 
27.04 
27.76 
27.68 
27.33 
27.00 
26.68 
26.36 
26.06 

30.78 

28.03 

Venezuelan 
Low Sulfur 

12200 Btullb 

31.93 
30.23 
30.80 
40.97 
32.77 
33.31 
45.76 
50.23 
40.97 
39.37 

36.93 
34.32 
33.23 
32.43 

31 53 
31.24 
31.23 
31.25 
31.30 
31.37 
31.45 
31.28 
31.15 
31.04 
30.95 
30.87 
30.48 
30.10 
29.75 
29.40 
29.06 

37.85 

31 .a8 



Florida 
Delivered Coal Prices 

(Current Dollars per Ton) 

Year 
Illinois Basin Central Pittsburg Petroleum Colombian Venezuelan 

Medium Sulfur High Sulfur Appalachia Seam Coke Low Sulfur Low Sulfur 
11,000 BtulLB 12,000 BtuLb 12,400 BtuLb 13100 Btu/Lb 14000 BtuLb 11300 BtulLb 12200 BtulLb 

from Farmersburs from Providence, from Pike County, from Waynesburg, from Puerto from Lake 
Maricaibo Indiana Kentucky Kentucky Pennsylvania Bolivar 

2000 38.17 36.72 40.97 45.05 
2001 49.18 49.49 63.29 59.54 
2002 42.65 42.41 45.51 50.94 
2003 41.90 41.56 51.13 52.92 
2004 52.63 51.46 75.86 73.15 
2005 59.06 51.33 81.49 77.25 
2006 56.34 49.68 76.27 66.90 
2007 54.52 49.52 67.44 58.79 
2008 55.28 49.17 65.20 58.70 
2009 55.92 49.25 65.03 59.48 
2010 56.54 49.85 65.35 60.99 
2011 57.36 51.32 66.62 62.13 
2012 58.45 52.49 68.24 63.19 
2013 59.63 53.48 69.81 64.01 
2014 60.84 54.42 71.14 64.81 
2015 62.07 55.37 72.22 65.62 
2016 63.36 56.34 73.72 66.45 
2017 64.69 57.37 75.46 67.30 
2018 66.07 58.48 77.24 68.17 
2019 67.50 59.61 79.05 69.07 
2020 68.95 60.76 80.89 69.98 
2021 70.46 61.94 82.80 70.90 
2022 71.99 63.13 84.75 71.81 
2023 73.56 64.36 86.74 72.75 
2024 75.17 65.62 88.80 73.73 
2025 76.81 66.90 90.89 74.72 
2026 78.50 68.21 92.68 75.71 
2027 80.22 69.55 94.51 76.72 
2028 81.98 70.92 96.37 77.75 
2029 83.78 72.32 98.28 78.80 
2030 85.63 73.75 100.23 79.87 

NOTE. All transportation rates are assumed to be from the CSX origin points listed above 
except for the petroleum coke and South American shipments made by Ocean vessel. 

25.69 
3054 
35.19 
20.84 
16.03 

18.22 
20.18 
21.94 
23.09 
24.23 
25.46 
26.80 
28.51 
29.80 
31.14 
32.50 
34.15 
35.37 
36.45 
37.36 
38.19 
39.04 
39.71 
40.32 
40.75 
41.28 
41.82 

36.58 

38.72 
66.81 
59.79 
44.89 
40.81 
40.83 
40.99 
39.39 
39.35 
39.55 
39.97 
40.58 
41.27 
42.28 
43.27 
44.38 
45.54 
46.76 
47.89 
49.12 
50.32 
51.55 
52.82 
53.66 
54.47 
55.1 9 
55.99 
56.81 

44.23 
64.14 
70.31 
53.93 
48.23 
46.88 
47.1 5 
45.44 
45.48 
45.77 
46.29 
47.03 
47.86 
49.04 
50.17 
51.44 
52.78 
54.1 8 
55.56 
57.05 
58.49 
59.96 
61.47 
62.50 
63.49 
64.33 
65.28 
66.26 
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Florida 
Delivered Coal Prices 

($2004 Dollars per Ton) 

Year 
Illinois Basin Central Pittsburg Petroleum Colombian Venezuelan 

Medium Sulfur High Sulfur Appalachia Seam Coke Low Sulfur Low Sulfur 
11,000 BtulLB 12,000 BtulLb 12,400 BtulLb 13100 BtdLb 14000 l3tulLb 11300 BtulLb 12200 BtulLb 

Indiana Kentucky Kentucky Pennsylvania Bolivar Maricaibo 
from Farmersburi from Providence, from Pike County from Waynesburg, from Puerto from Lake 

2000 41.33 39.76 44.36 48.78 
2001 52.01 52.33 66.92 62.96 
2002 44.37 44.1 1 47.34 52.98 
2003 42.80 42.45 52.22 54.06 
2004 52.63 5 1.46 75.86 73.1 5 
2005 58.02 50.43 80.05 75.89 
2006 54.41 47.98 73.66 64.61 
2007 51.68 46.94 63.93 55.73 
2008 51.33 45.66 60.54 54.50 
2009 50.87 44.80 59.16 54.1 1 
2010 50.32 44.37 58.16 54.28 
2011 49.85 44.60 57.91 54.00 
2012 49.58 44.52 57.89 53.60 
2013 49.40 44.30 57.83 53.02 
2014 49.24 44.04 57.58 52.45 
2015 49.07 43.78 57.10 51.88 
2016 48.91 43.50 56.91 51.30 
2017 48.75 43.24 56.86 50.72 
2018 48.58 43.00 56.80 50.13 
2019 48.42 42.77 56.72 49.55 
2020 48.28 42.54 56.64 49.00 
2021 48.14 42.32 56.58 48.44 
2022 48.01 42.1 0 56.51 47.89 
2023 47.87 41.88 56.44 47.34 
2024 47.73 41.66 56.38 46.81 
2025 47.59 41.45 56.31 46.29 
2026 47.46 41.24 56.03 45.77 
2027 47.32 41.03 55.75 45.26 
2028 47.1 8 40.82 55.47 44.75 
2029 47.05 40.61 55.19 44.25 
2030 46.91 40.40 54.91 43.76 

NOTE: All transportation rates are assumed to be from the CSX origin points listed above 
except for the petroleum coke and South American shipments made by Ocean vessel. 

26.24 39.55 
30.54 66.81 
34.57 58.73 
20.1 3 43.35 
15.20 38.68 
15.39 37.91 
16.58 3729 
17.96 35.06 
19.07 34.21 
19.59 33.55 
20.07 33.1 1 
20.61 32.84 
21.19 32.63 
22.01 32.64 
22.45 32.61 
22.89 32.63 
23.31 32.67 
23.91 32.74 
24.17 32.73 
24.30 32.76 
24.31 32.74 
24.25 32.73 
24.1 9 32.73 
24.01 32.44 
23.78 32.1 3 
23.45 31.76 
23.1 8 31.44 
22.91 31.12 

45.18 
64.14 
69.07 
52.08 
45.72 
43.53 
42.89 
40.44 
39.53 
38.82 
38.35 
38.06 
37.84 
37.86 
37.81 
37.82 
37.87 
37.93 
37.96 
38.04 
38.06 
38.07 
38.08 
37.78 
37.45 
37.02 
36.66 
36.30 
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EXECUTIVE SUMMARY 

BACKGROUND & OVERVIEW 

Seminole Electric Cooperative, Inc. (“Seminole”) retained Pace Global Energy Services, LLC 
(“Pace Global”) to assess from the present through the year 2040 (the “Study Period”) the supply 
availability of petroleum coke, low-sulfur coal, and mid- to high-sulfur coal (collectively referred 
to as “solid fuel”) for proposed new electric generation facilities in Florida. Pace Global 
analyzed the availability of petroleum coke supply and engaged Hill & Associates Inc. as a 
subcontractor to evaluate the availability of coal supply for Seminole’s new generation. Key 
findings providing an integrated view on solid fuel availability are presented below; the 
supporting analysis and commentary underpinning these statements follows in individual reports 
dedicated to petroleum coke and coal. 

KEY FINDINGS 

1. 

2. 

3. 

4. 

5 .  

Seminole’s proposed new solid-fuel-fred generation in Florida is expected to require on 
an annual basis 0.6-8.0 million short tons (“mmt”) of petroleum coke and 1.2 mmt or 
more of coal, in addition to its existing annual requirements of approximately 4.0 mmt of 
solid fuel. These estimates assume certain fuel heat contents and blends. Seminole’s 
existing and new generation’s actual fuel requirements will likely vary from these 
estimates, but not significantly enough to change materially the conclusions of this report. 

The supply of solid fuel from domestic and foreign sources will be adequate over the 
Study Period to meet the requirements of Seminole’s existing and new generation. 

Seminole’s existing and new generation will most likely access petroleum coke supply 
from Gulf Coast, Midwest, and Caribbean refineries. These facilities currently supply 
quantities of fuel adequate to meet Seminole’s existing and new generation’s projected 
annual requirements. 

Over the Study Period, refineries in the aforementioned regions are anticipated to add 
incremental coking capacity in response to the increased demand for transportation fuels 
and more sour, heavy crude streams. 

Coal supply for Seminole’s new generation is expected to come from Central Appalachia, 
Illinois, Northern Appalachia, Colombia, and Venezuela. These coal supply basins over 
the Study Period are expected to produce at levels sufficient to meet the incremental 
demand resulting from the commercial operation of Seminole’s new generation. 
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Exhibit WSR-6 
3 of 59 

, 6. All of the aforementioned coal supply basins, with the exception of Central Appalachia, 
are expected either to increase their level of production or have the capability to do so in 
the future. 

7. Supply from Central Appalachia will decrease over the Study Period from its present 
level of 190 mmt, but growth in production in Illinois and Northern Appalachia as well as 
increased imports will offset the decline in Central Appalachian production. 
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KEY FIN DIN GS 

1. 

2. 

3. 

4. 

5 .  

6 .  

7 .  

Pace Global expects over the period 2005-2040 (the “Study Period”) adequate supplies of 
petroleum coke (“pet coke”) will be available from domestic and foreign suppliers to 
meet the partial or full fuel demand requirements of new solid-fuel-fired generation in 
Florida. 

The world’s supply of pet coke will increase from current production levels in response 
to the increased production of transportation fuels from an increasingly heavy and sour 
quality crude oil stream. 

New solid-fuel-fired generation in Florida will most likely access pet coke supply from 
Gulf Coast, Caribbean, and Midwest refineries. These facilities are expected to add 
additional coking units in response to the increased demand for higher value 
transportation fuels. 

Although increased worldwide demand for and utilization of pet coke is expected over 
the Study Period, particularly in Asia, Pace Global anticipates that Gulf Coast, Caribbean, 
and Midwest supply will largely remain in the Atlantic Basin. 

Due to the Kyoto Protocol, pet coke demand in Northern Europe and the Mediterranean 
region, the alternative market for Gulf Coast and Caribbean supplies, is expected to 
stagnate or decline gradually over the Study Period. 

The cement industry is expected over the Study Period to remain the dominant end user 
of pet coke, however, the paper and fertilizer industries, which have relied extensively on 
natural gas as an energy and feed stock have recently shown increasing interest in pet 
coke as a source of energy and raw material for their plants. Power generators are 
expected to increase their share of pet coke consumption, as they increasingly install 
fluidized-bed boilers and scrubbers to comply with emissions restrictions. 

The majority of pet coke production in the Gulf and Caribbean will be only water 
accessible, while pet coke shipments in the Midwest region will continue to rely on 
railroads and river barges. 
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s INTRODUCTION 

Seminole Electric Cooperative, Inc. (“Seminole”) has retained Pace Global Energy Services, 
LLC (“Pace Global”) to assess from the present through the year 2040 the supply availability of 
pet coke to meet the partial fuel requirements of new base-load electric generation facilities in 
Florida whose development is under consideration. Based on information previously conveyed 
by Seminole, Pace Global has for the purposes of this report assumed that Seminole is 
contemplating a new plant of approximately 800 megawatts that has the capability to burn both 
coal and pet coke starting around 2012. 

A number of variables will determine the plant’s actual pet coke consumption-including, but 
not limited to its: efficiency, annual capacity factor, and heat content of its fuel. For the 
purposes of this report, it is assumed that Seminole’s new generation will consume annually 0.6- 
0.8 million short tons (“mmt”) of pet coke,’ in addition to Seminole’s existing annual 
requirement of approximately 1 .O mmt of pet coke. This projection is included to serve as a very 
high-level estimate of what Seminole’s proposed plant might require and to facilitate discussion 
in the report. Seminole’s new generation’s actual fuel requirements will likely vary from these 
estimates, but not significantly enough to change materially the conclusions of this report. 

Given the estimated requirements established above, Pace Global in the four sections of the 
report that follow: 1) provides background discussion on pet coke qualities which make it 
desirable as a fuel; 2) reviews current pet coke supply; 3) identifies pet coke end uses; and 4) 
details pet coke market dynamics. The Study Period covers a lengthy span of time-the present, 
the projected start up of Seminole’s new generation facility in five years, and the distant future. 
In the commentary that follows, Pace Global provides a review of the current market, 
expectations for the period 2006 through 2025, and probable trends for the period 2026-2040. 

All tonnage figures used throughout this report are expressed in tons of 2,000 pounds (so-called “short tons”). Pet 
coke internationally is priced and sold in metric tons. One short ton is equivalent to 0.907 metric tons. 
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Sulfur Content 
High-Sulfur 
p4.5 %) 

PET COKE BACKGROUND 

Application lndustry 

Fuel Cement 
Electric Utilities 

When discussing pet coke, it is important to remember that pet coke is a by-product of the 
process to refine crude oil into more valuable finished products, such as gasoline and jet fuel. 
The supply of pet coke results from the demand for refined petroleum products, not for pet coke 
itself. Refiners continuously monitor and adjust their refinery processes to accommodate 
differing crude slates; consequently, pet coke quality varies considerably making it impossible to 
identify pet coke with a single set of specifications. The typical specification ranges for pet coke 
are as follows: 

Mid-Su’fur 
(>2.5 %) 

0 Moisture: The water content of pet coke is usually low, (less than 0.5 percent to 10.0 
percent); 

0 Ash: Pet coke has less than 1.0 percent ash; 
0 Energy content: Pet coke averages approximately 14,000 British Thermal Units per 

pound (“Btu/lb.”); and 
0 Hardness: Pet coke ranges on the Hardgrove Grindability Index (“HGI”) from 32 to 70.2 

Aluminum 
Steel 

Manufacturing 

In addition to these physical properties, sulfur content also plays a key role in determining how 
pet coke supply is used. Exhibit 1 provides an overview of the typical sulfur content of pet coke 
used in various applications. 

(’1 .OO%) 

Exhibit 1: Typical Pet Coke Sulfur Content by Application 

Additives 
Mod if i e rs 

Product Component 

Source: Pace Global 

Seminole intends to utilize pet coke as a fuel; therefore, this report will focus on “fuel-grade” pet 
coke as opposed to “anode-grade” coke, which typically has sulfur content of 2.5 percent or less. 
Through blending, however, the sulfur level in some fuel-grade product can be reduced to levels 

The HGI test attempts to mimic the operation of a continuous solid-fuel pulverizer. The test results in a value 
generally between 30 and 100. The higher the HGI value of the material input into a solid-fuel processing mill, the 
closer that mill will operate near its design capacity. The HGI test is highly non-linear, such that a change in HGI 
from 90 to 80 results in a small decrease in mill capacity while a change from 50 to 40 leads to a considerably 
greater decrease in mill capacity. 
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suitable for anode-grade applications. Consequently, in practice, there is not a bold distinction 
purely on the basis of sulfur content between fuel-grade and anode-grade product. Other 
parameters, such as HGI and metals content also determine how pet coke is utilized. 
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SUPPLY 

PRODUCTION 

In 2004, total worldwide pet coke production is estimated to have totaled around 62 mmt. The 
major centers for pet coke production are North America producing slightly less than 42 mmt, 
South America producing almost 10 mmt, Asia producing just less than 6 mmt, and Europe 
producing 4 mmt. U.S. marketable pet coke production in 2004 was slightly more than 43 mmt 
(37 mmt of fuel-grade product and 6 mmt of anode-grade product). 

Given transportation costs, Pace Global anticipates the pet coke for Seminole’s proposed new 
generation will come from refineries: situated on the Gulf Coast, in the Caribbean, and in the 
Midwest. These three regions currently produce approximately 66 percent of the world’s supply 
pet coke. When combined, the Gulf Coast and Midwest regions account for 82 percent of pet 
coke production in the U.S. 

Worldwide production of pet coke has increased over the past ten years at a compound annual 
growth rate of slightly more than three percent. Exhibit 2 provides an overview of domestic and 
foreign pet coke production over the past decade. 

. 

Exhibit 2: Pet-Coke Production. 1993-2004 

70 

, 
60 

50 

L 40 

E 
E 30 
3 

20 

10 

0 
1993 1995 1997 1999 2001 2003 

/”on-U.S. Pet-Coke Production H U.S. Pet-Coke Production] 

Source: Pace Global 
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The primary drivers behind this growth are increasing demand for refined products and 
deteriorating qualities of crude oil. Currently, the U.S. is the single largest producer of pet coke; 
its world market dominance results from high U.S. demand for transportation fuels and light 
petroleum products and the ability of its Gulf Coast refineries to process cheaper, heavier crude 
oils located in nearby countries, such as Venezuela and Mexico. 

PRODUCTION CAPACITY 

There are 674 refineries in the world, 108 of them currently have coking units. Worldwide 
annual pet coke capacity at the end of 2004 was estimated to stand at approximately 82 million 
mmt, with just over 48 mmt of this capacity located in the U.S. 

With more than 24 mmtlyear of installed production capacity, the U.S. Gulf Coast is home to the 
largest concentration of fuel-grade coking facilities in the world. The Caribbean region contains 
an additional 8 mmtlyear of fuel-grade production capacity. Refineries in the Midwest are 
currently shipping pet coke to end users in Florida; therefore, Pace Global has also views these 
production facilities as possible supply sources for Seminole’s new generation. The Midwest 
thus offers an additional 8 mmt of capacity. Seminole’s proposed new generation in Florida 
would at present likely have access to over 40 mmt of production capacity. 

In Exhibits 3, 4, and 5 ,  Pace Global details annual fuel-grade pet coke production capacity by the 
major regions expected to supply Seminole’s proposed new generation. 
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(mmt) * 

Gulf Coast 

Exhibit 3: Gulf Coast 

- 

No. 

2 
3 
4 

2 

- 
5 

Company 
Citgo 

~~ 

Flint Hill Resources 
Valero Refining Co. 
Phillips 66 
BP 
Deer Park Refining LTD 

Production 
CaDacitv 

Corpus Christi, TX 1 0.3 

Sulfur 
(%) 

3.9 
3.0-5.5 
nla 
4.3 
6.0 

HGI I 

'Jo 
"Joint venture between ExxonMobil and PDV Chalmette, Inc. 

Source: Energy Argus Petroleum Coke, EIA, and Pace Global. 
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Midwest 

Exhibit 4: Midwest 

Annual 
Production 

Source: RDI, Energy Argus Petroleum Coke, and Pace Global. 
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Caribbean 

Exhibit 5: Caribbean Region 

Source: Energy Argus Petroleum Coke and Pace Global. 

The majority of coking capacity additions are expected to take place in the U.S. (particularly 
along the Gulf Coast to handle sour imported crude and in the Midwest to process heavy crude 
from Canada) and the Caribbean. Over the longer-term, e.g., the next 20 years, Pace Global 
expects additional delayed coking capacity to come on-line throughout the world with continued 
emphasis on the North America due to its proximity to large heavy sour crude oil reserves and 
the lower investment cost of adding coking capacity, instead of other technological solutions, to 
serve growing transportation fuels demand. 

In Exhibit 6, Pace Global details the nine fuel-grade coker additions that are either being planned 
or considered for the Gulf Coast, Midwest, and Caribbean. 
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Refinery 
Location 

Port Arthur, TX 
Lake Charles 
Hartford, IL 
Lima, OH 

Robinson, IL 
Venezuela 
Venezuela 

Exhibit 6: Potential Fuel-Grade Pet Coker Additions 

Expected 
Onstream 

Year of 
Incremental 

Status Capacity 
Under construction 2006:Q2 

Planning 2008 
Pianning 2008 
Planning 2008 

Under review 2008 
Under review 201 0 
Under review 2010 

Producer 
Premcor 

Citgo 
ConocoPhillips 

Premcor 
Marathon 
Hamaca 
El Palito 

1 7 

Puerto La Cruz I Venezuela 1 Under review 1 201 0 

Source: Pace Global 

Through its industry sources, Pace Global has learned that the refineries listed above intend to 
increase their pet coke production capacity in the next five to ten years. For instance, 
ConocoPhillips has recently confirmed budgeting to expand their coking operations at its Wood 
River, Illinois refinery. 

PET COKE QUALITY 

Pace Global expects that pet coke quality will continue to deteriorate as refineries process 
increasingly heavy-sour crude oils. Within the past decade, the gravity, as measured on the 
American Petroleum Institute (“API”) Scale, of the crude processed at refineries in the US. has 
decreased at a rate in excess of 0.10 degree per year. This decline in crude quality is expected to 
accelerate in the future and will produce pet coke, which is generally harder and contains higher 
quantities of sulfur and metals. Any plant adding pet coke to its current fuel mix will likely 
require additional crushing capacity to handle supply that is often harder than coal. 

The level of sulfur content, hardness, and metals concentrations determine the pet coke’s 
application and thus its market value. A carbon usage pet coke generally requires a sulfur content 
of less than 2.5 percent and low metals content. When the sulfur content exceeds 2.5 percent, the 
pet coke becomes less suitable as a carbon source. The higher sulfur, fuel-grade pet cokes have 
been categorized into four price ranges based on their sulfur content and hardness. The best 
quality fuel-grade pet coke has sulfur content of 4.5 percent and an HGI of less than 50. The 
next best pet coke quality has the same sulfur limit, but is has a hardness of greater than 50 HGI. 
The other two fuel-grade pet cokes have a higher sulfur level of 6.5 percent and HGI’s of less 
than 50 or greater than 50. 
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Pace Global anticipates that the average sulfur and metal contents of the fuel-grade pet coke will 
continue to continue increase through the Study Period. Currently, 33 percent of U.S. pet coke 
production is “shot pet coke.” Shot pet coke has a HGI of less than 50, usually in the range of 35 
to 45. It is expected that within 10 years, the U. S. production of shot pet coke will increase to 
5 5  percent of the country’s pet coke supplies. Consumers of fuel-grade pet coke will need to plan 
on grinding a harder pet coke between 2005 and 2040. 
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CONSUMPTION 

The global cement industry is the largest purchaser of fuel-grade pet coke. It accounted for 71 
percent of traded fuel-grade pet coke in the last decade. The cement industry has limited 
flexibility when using pet coke as a fuel because the pet coke's ash becomes part of the cement 
clinker during process. Pet coke is considered important fuel, but not a critical fuel to the cement 
industry. 

Exhibit 7 provides a snapshot of pet coke consumption in the U.S. in 2004 and shows 
approximately 22 mmt of supply exported abroad. 

Exhibit 7: U.S. Pet Coke ConsumDtion bv Sector. 2004 

Total: 43mmt 

Export 
mDomestic Utilities, Indp. Power Producers, and Industrials 
0 Domestic Cement Industry 

Source: Pace Global & Energy Argus Petroleum Coke Report. 

Total non-cement industry consumption of pet coke in the U.S. market was just over 7 mmt in 
2004, with approximately 46 percent of non-cement-industry pet coke consumption coming from 
utilities. Exhibit 8 depicts by end-use type domestic pet coke consumption. 
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Exhibit 8: U.S. Pet coke Consumption, 1990-2004 
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In the U.S., the power generation sector is a growing consumer of pet coke and is assuming a 
“swing” role in the market. Utilities over the past five years have increased their consumption 
of pet coke at a compound annual growth rate of almost 33 percent. Power stations have the 
flexibility of storage and fuel switching since pet coke is generally considered a secondary 
(opportunity) fuel to a station’s overall fuel needs. 

Power generators remain concerned about their existing plants’ ability to use pet coke due to the 
tighter NO, emission restrictions as well as expected tightening of the SO2 emission allowance 
market towards the end of the decade. Due to these environmental concerns and the volatility of 
market-based pet coke prices, many end users consider pet coke as an “opportunity” fuel, e.g., 
they only use it to blend with coal, when pet coke is cheap. Hence, Pace Global expects pet coke 
demand from power generators to grow, though such demand is also expected to exhibit a high 
degree of price elasticity. 
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MARKET DYNAMICS 

It is Pace Global’s view that pet coke production capacity will be added regardless of projected 
pet coke demand or pricing. The production of fuel-grade pet coke is dependent on the world’s 
demand for transportation fuels, especially motor gasoline, produced from increasingly heavy 
sour crudes. EIA has forecast that the world’s demand for crude oil will continue to grow at an 
average of 1.9 percent per year until 2025. As shown in Exhibit 9, the consumption of crude oil 
in the U.S. is expected to grow from almost 16 million barrels per day (“BbYd”) in 2004 to 
slightly more than 20 million BbYd in 2025, a compound annual growth rate of 1.3 percent. U.S. 
motor gasoline supply is expected over that same period to increase at a compound annual 
growth rate of 1.7 percent. 

Exhibit 9: US.  Crude Oil and Motor Gasoline Consumption Forecast 
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0 
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Source: EIA 

Growth in world oil demand will move from the industrialized countries and regions, such as the 
United States, Western Europe, and Japan, to emerging areas such as Eurasia and the developing 
countries in Asia, South America, and Africa. The quality of annual crude production is 
expected to continue its decline to heavier and more sour crudes in all areas of the world. Thus 
the world’s refineries will be under pressure to increase their coking operations to accommodate 
the poorer crude qualities. 
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As the demand for transportation fuels increases during the next two decades it is likely new 
refineries, with cokers, will be built nearer these emerging markets. As this trend accelerates, the 
U S .  will gradually lose its dominant position as the world’s leading producer of pet coke but 
will likely continue to produce 45 to 55 mmt of fuel-grade product because of its transportation 
fuel requirements. 

The demand for fuel-grade pet coke as a combustion fuel is likely to decrease in the 
industrialized countries and reduce U.S. exports. Due to the Kyoto Protocol, demand in 
Northern Europe and the Mediterranean region, the alternative market for Gulf Coast and 
Caribbean supply, is expected to stagnate or decline gradually over the Study Period. Similarly 
in Japan, a drop of 3 percent in in its current usage of pet coke (approximately 3.4 mmt annually) 
is anticipated to result from its emissions reduction programs. Due to transportation costs, 
displaced supply from Europe is likely to stay in the Atlantic Basin and enter the domestic 
market. 

FUTURE PET COKE PRODUCTION 

2005-2025 

By 20 10, annual pet coke production worldwide is forecast to exceed 85 mmt. The supply of pet 
coke in the following 15 years will continue to increase as the world’s demand for crude oil is 
anticipated to to grow at a 1.9 percent compound annual growth rate. Much of the incremental 
crude supply will come from heavy sour crudes. Between 2010 and 2025, pet coke production is 
expected continue to increase at an annual average growth rate in excess of 3 percent, with 
annual production of pet coke production reaching just over 138 mmt in 2025. Pet coke 
production in the U.S. will likely reach its maximum during these two decades. 

2026 to 2040 

The world production of fuel-grade pet coke during this period will likely flatten out as the 
conservation of transportation fuels picks up its pace. Alternative methods of transportation, 
such as the hydrogen-based fuel cells, may begin to replace carbon-based fuel consumption. 
However, the decline of fossil fuels consumption will be slow and not reach significantly lower 
levels until the turn of the century. 
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COAL BASIN SUPPLY AVAILABILITY EVALUATION TO 
2040 FOR SEMINOLE ELECTRIC, FLORIDA 

INTRODUCTION 

Hill & Associates (H&A) was retained as a subcontractor to Pace Global Energy 
Services, Fairfax, VA to provide an evaluation of coal supply availability to 2040 for the 
following coal basins and supply countries: . Central Appalachia . Illinois Basin 

. Colombia . Venezuela 

Northern Appalachia 

The report generated in response to this assignment is organized in the following 
manner. First, an overview of each basin is provided at the beginning of the section. The 
overview provides a description of the region from geologic and coal mining 
perspectives. 

Then, a section is devoted to production for each basin, including historical and 
projected production according to sub-region (if applicable) and coal quality type. This 
section also contains discussion on current mining technologies employed in the basin 
and trends for future mining. 

The section on reserves attempts to respond to the issue of availability of reserves 
to satisfy mining to 2040. Tables are included in this section that display reserves by 
coal quality type or level of reserve definition (e.g., measured, indicated, inferred, etc.). 

The last section of each basin presentation provides a review of key issues and 
drivers impacting current and future mining in that basin. 

Tonnage references throughout this report relate to short, or net, tons of 2000 lb. 
For all coal basins, reference to mmt references “million short tons.” 
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KEY FINDINGS 

Summary comments. The evaluation of the several coal sources reviewed in this study 
shows adequate reserves available to produce low-, mid- and high-sulfur coals at current 
levels far beyond 2040. Coal production will continue in all of the U.S. coal basins and 
will be increasingly supplemented by foreign sources evaluated in this review through 
year 2040. There are variances among the sources in sustainability by product type but, 
with prudent and strategic purchasing policies in place, the overall supply of coal to 
Florida generating plants should present no serious problem. 

All of the basins either are expanding or have adequate expansion potential 
beyond 2040, with the exception of Central Appalachia which has been declining since 
1998. Hill & Associates’ outlook for the basins indicates that Central Appalachian coals 
will continue to be displaced in utility blends in the future. Illinois Basin and Northern 
Appalachian mid- and high-sulfur coals will move into the south and southeastern 
markets to serve those plants that install scrubbers. Both of these basins are likely to 
expand production to meet this new demand. Imported coals will compete in utility 
blends to free up SO;! credits, to offset higher sulfur coals or, displace Central 
Appalachian coals. The penetration of imports will occur along the coastal regions from 
the northeast down and across the Gulf region. As railroads begin to embrace the import 
concept, H&A predicts that more imports will arrive at inland plants by rail in coming 
years. 

Table 1 shows the production alignment of each coal source according to coal 
type for 2005: 

Table 1 

Coal Basin Production Alignment by Coal Type - 2005 

The table shows that mid- to high-sulfur coals are most prevalent in the Northern 
Appalachian region and Illinois Basin region. Lower sulfur, compliance and near- 
compliance coals are found in all coal sources but the important volumes of compliance 
grade coals from Central Appalachia, which are declining, will, when replacement is 
required, be most available from Colombia. Near-compliance coals are also prevalent in 
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all coal sources in sufficient amounts that would indicate less difficulty in the long term 
to obtain supply of this type of coal from several sources. 

The following paragraphs summarize the key findings by source region or 
country. Full basidcountry presentations follow this summary. 

Central Appalachia. This basin is in decline and few large-scale economic reserve 
blocks remain. There are higher-cost reserves in deeper seams that can be developed and 
certain producers will be able to expand production at or near existing mine operations. 
CAPP will decline significantly by 2040 but, even then, we expect production at levels in 
the range of 50 to 100 mmt per year. Low-sulfur CAPP production will be replaced by 
Powder River Basin coals and imported coals from Latin America, Indonesia, South 
Africa and Russia. 

Illinois Basin. Tremendous coal reserves exist and significant expansion is possible in 
the ILB. At existing or even greatly expanded production the basin will continue 
production well past year 2040. The ILB produces high-sulfur coals and will be 
positively impacted by the shift in demand to high sulfur coals that will occur in U.S. 
generating stations that will be adding scrubbers to meet emissions standards. 

Northern Appalachia. Remaining Pittsburgh seam reserves would support production 
at existing levels for over 36 years. There are large reserves blocks controlled by major 
producers such as Consol and Foundation Coal that must be developed to sustain 
production. At present, H&A's forecast indicates NAPP production could begin to 
decline around 2015 but should still be producing at levels near 100 mmt'per year by 
2040. This source of mid- to high-sulfur coals will compete with the ILB in scrubber 
markets but both sources are capable of movement to Florida plants. 

Colombia. Ample reserves and production will be available to ensure adequate supply of 
Colombian coals beyond 2040. This source is still in the developing stage and enormous 
reserves of low-sulfur thermal coals exist. Major producers Drummond and Cerrejon 
Coal are targeting aggressive expansion plans at generating and industrial plants in the 
U.S. 

Venezuela. Like Colombia, Venezuela is only just developing its coal reserves. There 
are enormous reserves in Venezuela and the few producers there have solid plans to 
increase production significantly from around 8 mmt per year to over 20 m t  per year by 
2014. This increase will come about after development of raiYport infrastructure which 
is now being undertaken. This coal source produces a high-calorific value, low-sulfur 
product that will compete with and replace dropping CAPP coal in the future. Supply 
availability beyond 2040 is assured unless there is a political upheaval that disrupts trade. 
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CENTRAL APPALACHIA 

CENTRAL APPALACHIA OVERVIEW 

The Central Appalachian coal region (CAPP) is comprised of bituminous coal 
production, principally from mines in southern West Virginia, eastem Kentucky, 
southwestem Virginia, and Tennessee (see Figure 1). The coal is generally high in Btu 
value, ranging from 12,000 - 13,000 Btu, and is low in sulfur content, ranging from 0.7% 
compliance coals up to 2.0% sulfur coals. The CAPP basin is the second largest 
producing region in the U.S., accounting for about 232 million tons of annual coal 
production. This is almost 20% of all U.S. coal production. 

Figure 1 
Central Appalachian Coalfields by Volatile Content 

/ 

As the figure shows, the coal mining area of CAPP is aligned northeast to 
southwest. The region is the primary U.S. source of high quality metallurgical coals and 
low-sulfur, high-Btu thermal coals. Most of the thermal coals are high volatile content 
coals (Le., greater than 32% volatile matter) and are produced in the areas shown in red in 
the figure. 
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A brief description of the geology of the coal measures of each CAPP production 
area, by state, follows. 

> Southwestern West Virginia. The major producing sub-region, SW WV 
produces about 45.6% of CAPP prdduction. The rugged landscapes of West 
Virginia are held up by the presence of a series of rocks that thickens to the 
Southeast. When the coals were deposited, the southern part of the state subsided 
at a more rapid rate than the northern part. This resulted in a thicker rock package 
that contained more coal seams in the south. This is one of the key reasons why 
mountaintop removal is a popular form of mining in southern West Virginia. 

> Kentucky, the second-largest producing CAPP state, contributes about 39.6% of 
CAPP production. The stratigraphic section of the eastern Kentucky coalfields is 
composed of a thick series of rocks that form a wedge shape, which thickens to 
the southeast. The rock package contains a few widespread shales with 
distinctive marine fossils that are easy to correlate. These zones aid geologists in 
determining the position of coal seams, how they relate to each other and include 
the Betsie, Kendrick and Magoffin shales. Most of the mineable coals in 
Kentucky occur within Breahitt Group. Most of the sub-groups of the Breahitt 
Formation start at the base of one of these shales. 

> Virginia produces 13.7% of CAPP production. The coal-bearing portion of 
Virginia consists of a thick package of rocks that includes numerous coal seams. 
The following formations are present: Pocahontas, Lee, Norton and Wise. 

> Tennessee produces a minor amount of coal (<2%). The Tennessee coalfields 
occupy the area where the Appalachian coalfields are very narrow (about 40 
miles). In general, Tennessee coals contain higher sulfur content; the most 
significant coal seams include: the Walnut Mountain, Jellico, Sewanee and 
Richland seams. 

CENTRAL APPALACHIA - PRODUCTION 

Figure 2 shows that CAPP steam coal production is forecast to decline from 228 
mmt in 1998 to 190 mmt in 2005, a 17% decrease. H&A's forecast predicts that CAPP 
will continue to experience a decline in production to as low as 12 1 mmt in 2024, a 46% 
decrease from 1998. Beyond H&A's formal forecast to 2024, our expert opinion is that 
coal production will continue well beyond 2024 in CAPP across all coal types in the 
remaining reserves of CAF'P. Production is expected to continue to decline, possibly to a 
level of around 100 mmt by 2040, unless higher prices stimulate new projects in deeper, 
thinner seam coal resources in the future as described below. 
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Figure 2 

Central App. Steam Coal Production History & Forecast (1998-2024) 
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About 28% of the Central Appalachian coals that are sold to utilities are 
compliance grade, containing less than 1.2 LBS02 per million Btus. 70% of the coals 
sold to utilities are "near-compliance grade", ranging between 1.2 and 2.5 LBSO;! per 
million Btus. The remaining 2% of steam coals from the region are mid-sulfur coals, 
which contain greater than 2.5 LBSO2 per million Btus. 

quality types for S . W ,  E.KY and VA coals: 
The following figures depict H&A production projections across different coal 

Figure 3 
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Figure 4 

I Virginia Steam Coal Production Forecast 
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Figure 5 

! East KY Steam Coal Production Forecast 
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CAPP coal production is approximately 57.2% underground mined and 42.8% 
surface mined. Up until the past few years surface mined coal was increasing rapidly. 
However, the issue of mountain-top removal and legislation covering permitting and 
environmental compliance has caused this trend to stall. The future of surface mining in 
the region is threatened. Environmental groups and the general public have gained 
momentum in their challenges to the coal industry, on issues such as refuse impoundment 
stability; coal truck weight limits (especially in West Virginia); cumulative hydrological 
impact assessments. 
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In the past two years, with higher prices prevailing, there is renewed interest in 
accessing underground mineable reserves that are deeper and more difficult than those 
previously mined. Some operators are considering developing slopes to access coal 
seams in areas where the coal is below the drainage and does not outcrop. This type of 
mining, obviously, is more expensive and requires significant capital expenditure even to 
get into the producing coal. 

The majority of underground mines utilize continuous miner technology although 
there are some productive longwalls remaining in CAPP. However, it is not likely that 
many, if any, new longwall mines will be developed in CAPP because there are no large 
reserve blocks remaining where a longwall could be employed. Many of the larger 
producers have adapted a specialized continuous mining technology, called “super- 
section” mining where two continuous miners are used on one section of a coal mine with 
one crew. This is more expensive in terms of initial equipment investment, but much 
more productive than a standard continuous miner section. 

Cash costs for production CAPP have been steadily increasing due to mining 
regulations, decreasing productivity, thinner coal seams, reserve depletion, and deeper 
coal reserves. There was a significant increase in cash costs in 2004. Figure 6 shows the 
2004 steam coal mine cash costs for the cumulative potential production capacity in 
Central Appalachia. The figure shows FOB cash costs ranging from about $10 - $40 per 
ton. 

Figure 6 

2004 Central Appalachian Steam Coal Supply Curve 
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The supply curve suggests that the marginal cost of production will be about $40 
per ton at the 190 million tons per year production level. Coal prices above the $40 per 
ton range will be required for marginal producers to remain viable. Some of the higher 
cost production is supported with high priced contracts or industrial sales, and some of 
the higher costs are at mines that have closed. 

Industry consolidation in the CAPP region has been robust. Sine 1998, the 
consolidation of large producers changes dramatically as: Massey added to its portfolio of 
properties, AEI Resources added substantial holdings in the late 1990’s Arch and 
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Ashland merged into Arch Coal. AEI Resources purchased Zeigler Coal and Cyprus 
Amax’s eastern operations which were later acquired by RAG American which, in turn, 
has become an IPO named Foundation Coal Corp.; James River bought Blue Diamond, 
much of Transco and Sun; Alpha Natural Resources Partners acquired the Pittston assets 
and several other producing entities; and there have been others. 

Massey has increased production in 2004 and now holds a fm lead on Central 
Appalachian production of 42 million tons. Arch’s production was 29.9 million tons in 
2004, about 3.6 million tons more than it was in 2003; Peabody’s production was 11.8 
million tons. James River Coal produced 8.8 million tons. TECO increased production 
with the addition of Perry County Coal and “pushing more coal” through synfuel plants 
and was 8.1 million tons of production in 2004. Foundation produced 6.9 million tons. In 
summary, concentration in the region has been significant. This has allowed some of the 
companies, such as Massey, to command higher prices in the market due to their control 
of so much CAPP coal. 

When prices went sky high in 2001, CAPP producers (as well as the rest of the 
country) opened higher cost mines to meet the demand. A similar occurrence again 
happened in 2003-2004, with prices even higher. CAPP steam coal was at 189 million 
tons in 2004; however, despite higher prices, the region is not able to further respond to 
the strong demand and H&A now projects that CAPP steam coal production will end up 
at 190 million tons in 2005. 

We continue to project that production in the region will continue to decline in the 
long run, as the relatively easily accessible reserves are quickly depleting. However, if 
higher price levels are sustained in the long term, albeit at lower levels than today’s 
prices, then investment groups will look favorably on big mining projects that will access 
deeper coal resources than are feasible today. 

CENTRAL APPALACHIA - COAL RESERVES 

The bulk of the remaining reserve base in Central Appalachia is characterized by 
thinner seams and associated geological problems. Most of the high-quality thick coal 
has been mined. There are few large blocks of coal remaining that can be extracted using 
longwalls or draglines. Over time, mines in this region will have trouble maintaining the 
productivity growth of the past few decades. Productivity levels and production will 
decline in the future and productivity growth is likely to slow significantly. 

Table 2 summarizes CAPP’s economic reserves across different sulfur content 
categories. The bulk of the reserves are in the near compliance bracket. These reserves 
exhibit the following characteristics: 

Depleting 
Long-term mining has extracted the thicker and more accessible coalbeds, the 
remaining thinner and deeper coal deposits are or will be progressively less 
competitive. 
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Table 2 
CAPP Estimated Economic Reserves (mmt) by Sulfur Content (lbs/mmBtu) 

The table indicates that reserves in southem West Virginia and eastem Kentucky 
combined could support production levels at current rates well beyond 2040, particularly 
for a near-compliance product. H&A predicts that, indeed, mines will continue to operate 
in this region. However, the increasing cost structure could diminish the amount of 
economic reserves in the future and will definitely do so, should prices drop significantly. 
Prices, according to our estimates, must sustain the range of $35 to $40 dollars, minimum 
or higher, in the future to sustain mining and encourage new investment. 

KEY ISSUES AND DRIVERS FOR CAPP 

Rapid depletion of coal reserves is occurring (substantial decreases have 
occurred in the past 3 years and more are to come); 
Coal production costs are high, primarily due to deteriorating geologic 
conditions; 
Bonding, permitting problems and labor shortages will make it harder to 
expand existing mines or develop new ones; 
Increased competition from Westem coal; 
With CAIR  kicking in, more plants are investing in SO2 clean-up equipment, 
which would allow them to use cheaper mid- and high-sulfur coals or even 
completely switch to PRB coal; 
Large mines are controlled by a few major coal producers (Peabody, Arch, 
Massey, etc.), but there are many smaller mines in the region; 
Most mines have either CSX or NS rail service, but not both; 
Productivity is declining because operations are moving into harder-to-reach 
coal; and 
There are significant coal mining regulatory and environmental issues in West 
Virginia (hollow-fills and Section 404 permits). 

ILLINOIS BASIN 

ILLINOIS BASIN - 0 VER VIEW 

The coalfields of Illinois, Indiana, and westem Kentucky lie in the Eastern Region 
of the Interior Coal Province, better known as the Illinois Basin (ILB). The ILB coal 
region is comprised of bituminous coal production, principally from mines in western 
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Kentucky, Indiana, and Illinois. The coal is wide ranging in quality, generally spanning 
from 10,000 to 12,800 BTU, and from about 0.5 % to 5.0 % sulfur. The ILB is the fourth 
largest coal-producing region in the U.S., accounting for about 91 million tons of coal 
production in 2004. 

the coal bearing sequence of rocks that constitute the Pennsylvanian System. Numerous 
coal beds are exposed at depths ranging from a few feet to over 1,500 feet in the center of 
the Basin. In Illinois, the beds outcrop in the southern, western, and northern portion of 
the field and gradually become deeper in the center of the Basin. The coal bearing strata 
in western Kentucky generally dips to the northwest, but is interrupted by major fault 
systems. In Indiana, the beds crop out in the eastern portion of the field and gradually 
become deeper westward. 

The entire Basin covers more than 50,000 square miles, which are underlain by 

The mineable beds are relatively thick, flat lying and continue over extensive 
areas. Beds one to ten feet thick (5.5 feet average) are mined utilizing surface and 
underground mining methods. The remaining large surface reserve blocks at low (< 19:l 
clean) ratios are mainly controlled by Peabody, who has done a tremendous job of 
maximizing production from these reserves. However, these low-ratio, surface mineable 
reserves are depleting fast. Over the next 5-10 years most of the large surface mines will 
have depleted their reserve base and will likely close. Abundant reserves exist with ratios in 
the 19:l-24:l range; however, these will probably not be mined due to the high cost versus 
expected future prices. There are only a few remaining draglines that can mine economically 
at these depths. Peabody controls most of these machines. 

The Basin contains a tremendous underground reserve base, which is about 5 
times larger than the Pittsburgh 8 seam reserve base in Northern Appalachia. As the 
surface reserves deplete and as demand increases and assuming prices justify, these 
reserves will likely be developed in the next ten years and will be able to support 
production from the basin well beyond 2040. The deeper reserves, however, contain 
higher chlorine content than those closer to the surface. And, even though the deeper 
reserves tend to support low-cost longwall technology, such technology may not be 
applied if the reserve is below prime farmland where subsidence could present problems. 

The strongest companies in the future will be those with large reserve positions that 
can be developed as non-union mines or mines under modified United Mine Workers of 
America (UMWA) contracts. Peabody is the largest holder of resources with Alliance, 
Freeman, Consol, Addington, Horizon, Arch, Freeman, and ExxonMobil also having large 
reserve positions. 

ILLINOIS BASIN - PRODUCTION 

As illustrated in Figure 7 below, ILB production is forecast by H&A to increase 
from 94 mmt in 2005 to about 181 mmt in 2024. Beyond 2024, and prior to 2040 the 
basin production is expected to peak and begin a slow decline. This is because the 
existing mining operations begin to deplete and basin production begins to rely more on 
deeper, more costly operations to sustain production, 
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Figure 7 

Illinois Basin Steam Coal Production History & Forecast (1998-2024) 
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In the 1970s and early 1980s, approximately 63% of the Basin’s production came 
from surface mines. Since 1983, there has been a trend toward more underground 
production, because many of the large surface mines have closed due to reserve 
depletion. In 2000, surface production reached a low and only represented 38% of the 
total Illinois Basin production in that year. As predicted by H&A in its 2001 study and 
thanks to a strong market and expansions by Peabody’s non-union operations, surface 
production increased by 6-8 mmt in 2001 and 2002. It now represents 40-43% of the 
Basin’s production. 

H&A’s analysis has identified enough projects to suggest that Illinois Basin 
capacity could potentially increase to more than 200 million tons per year by 2013, if 
such demand is present; however, production will probably only be in the 100-105 
million tons per year range. Peabody, the dominant producer in the region, is expanding 
its southeastern operations, and Jim BudSteve Carter (Knighthawk) is consolidating 
holdings in the southwestern part of the state and could expand soon. Arc Light is under 
pressure to develop its TVA Franklin County reserve in the next two years. 

A significant amount of consolidation took place in the Basin during the 1990s 
and, as a result, several operations have been closed or idled. Overall mine productivity 
has dropped by 10-1 5% over the last two years, mainly due to underutilized mines, and 
the higher prices of 200 1, which allowed new mine development in higher cost reserves. 
In 2004, costs went up also due to raw materials and fuel cost increases. Mine costs are 
up 35% as a result of this, which will hurt Illinois Basin demand in the future, as it has to 
compete with lower cost alternatives. 

Figure 8 provides three graphs to show the production forecast for Indiana, 
Illinois and western Kentucky coal, according to coal quality type. The charts indicate 
that Illinois is likely to produce the majority of the coals across all coal types. Indiana 
and western Kentucky have the potential to develop significant production of high-sulfur 
coals. 
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Figure 8 
Illinois Basin Production Forecast to 2024 by State and Coal Quality Type 
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The above charts, if extended to 2040, would all display production at sustained 
levels or depleting marginally. As mentioned previously, the Illinois Basin is expected to 
produce adequate amounts of coals of near-compliance, mid-sulfur and high-sulfur type 
to sustain well beyond 2040. 

Marginal mine cash costs for high sulfur Illinois Basin coals are shown in Figure 
9. This figure shows that the cash costs for 1 1,700 Btu/lb. Western Kentucky production 
ranges from around $1 1.70 per ton to over $36.00 per ton. There are 5 5  million tons of 
high-sulfur coal capacity in the basin at under $30 cash cost in the railcar. 

considered also. However, the capacity for the other coals is far lower than that of the 
high-sulfur products. There is approximately 13 million tons of capacity of mid-sulfur 
coal (greater than 2.5/less than 4.0#S02/MMBtu) at mine cash costs below $27 per ton. 
Similarly, there is 25 million tons of capacity of low-sulfur coal (less than 
2.5#S02/MMBtu) at mine cash costs of $32 or less. 

There are other, lower sulfur, products in the Illinois Basin, which could be 

Figure 9 
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ILLINOIS BASIN - COAL RESERVES 

The Basin contains a tremendous underground reserve base, which is about 5 
times larger than the Pittsburgh 8 seam reserve base in Northern Appalachia. As the 
surface reserves deplete, and as demand increases, these reserves will likely be developed 
in the next ten years. Table 3 summarizes the economic reserves for Illinois Indiana and 
W.KY. 

The table shows adequate reserves available to produce mid- and high-sulfur 
coals at current levels far beyond 2040. The basin is expected to develop to serve 
scrubbed utility plants along the river system and, potentially, in the southeast. 
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- 
State 4 . 2  1.21-2.49 2.54.49 >=4.5 Grand Total 
IL 897 2,894 5,623 9,414 
IN 352 189 242 964 1,746 
KY 4 15 486 1,097 1,602 
Grand Total 356 1,101 3,623 7,683 12,763 

KEY ISSUES AND DRIVERS FOR ILLINOIS BASIN 

Tremendous coal reserves exist and significant expansion is possible in the 
ILB; 
The large mines are controlled by a few major producers (Peabody, Alliance, 
Freeman, Consol, etc.), but there are also a number of smaller mines in the 
region; 
Most mines have either CSX or NS rail service, but not both; 
Some mines have access to waterways, but at additional transportation cost to 
the docks; 
Production has declined in recent years (but as shown in our production 
forecasts, this production is expected to grow); 
The region will benefit when scrubbers are installed to meet air quality 
requirements; and 
ILB is a swing coal and is expected to be a blending partner for low sulfur 
PRB coal. 

NORTHERN APPALACHIA 

NORTHERN APPALACHIA OVERWEW 

The Northern Appalachian (NAPP) coal region is comprised of bituminous coal 
production principally from mines in northern West Virginia, western Pennsylvania and 
southeastern Ohio. NAPP is the third largest coal-producing region in the US., 
accounting for about 135 million tons of annual coal production in 2004. Total regional 
production (about 65%) is dominated by Pittsburgh seam coal, which is produced by a 
few major producers including Consol Energy, Foundation Coal Corp. and American 
Energy (Robert Murray). The three sub-regions of NAPP are described below: 

> Pennsylvania. Historically, in southwestern Pennsylvania, the Pittsburgh 8 
seam has had good coking properties resulting in steel companies tying up 
much of the reserve base for their own captive use. However, because of 
changing long-term resource requirements and the need for lower sulfur coals, 
steel companies have relinquished control of these reserves and mines. What 
was once a major metallurgical coal resource has now become a major steam 
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coal resource as utilities value the seam's characteristic high Btu (13,000) and 
relatively low sulfix (1.5-2.5%), low ash (6-lo%), and low moisture content (6-8%). 

Production from the Pittsburgh seam has historically come from Allegheny, 
Greene, Washington, Westmoreland, and Fayette counties. Because of good 
access to the coal crop and to navigable water, mines tended to be built along 
the Monongahela River. Thus, with a history of over 200 years of mining, 
most of the shallow, easily accessed coal along the river or along the coal 
outcrop in Allegheny and Fayette counties has been mined out; therefore, 
production has moved to deeper mines, further from the river. Virtually all 
production in this region now comes from Greene and Washington counties. 

P Northern West Virginia. Production in Northern West Virginia historically 
serves two rivers. Mines in Monongalia, Marion, and Harrison counties 
typically serve or have access to the Monongahela River, while the mines in 
the West Virginia panhandle counties of Marshall, Ohio, and Brooke counties 
serve the Ohio River. The Northern West Virginia region is defined by those 
mines that are best served by the Monongahela River. The West Virginia 
mines on the Ohio River are present in the Ohio Valley region. 

In northern West Virginia, large blocks of higher sulfur Pittsburgh coal have 
been developed by CONSOL and Eastern Associated (Peabody) to supply 
coal to local power plants built along the Monongahela River. The Btu 
content of coal produced in this region varies from 12,500 to 13,300, sulfur 
values range from 2.5% to 3.5 %, and ash ranges from 7 to 12%. With 74% 
of the production tied up, CONSOL is the dominant producer and coal 
controller in this region. Peabody has 25%. The remainder is minor 
production from small producers operating in outliers of the Pittsburgh seam. 

P Ohio Valley Region. West of the Pennsylvaniflest Virginia state line, the 
Pittsburgh seam rapidly deteriorates in quality. Ash and sulfur content 
increase, and the Btu content drops from 13,000 Btu/lb. to around 12,000 
Btu/lb in the Ohio Valley region. Because of its proximity to the river and the 
large utility and industrial markets, large amounts of Pittsburgh seam 
production have occurred in Ohio along the banks of the Ohio River. Most of 
the reserve in Ohio has been mined out and what remains is mainly controlled 
by CONSOL and Bob Murray. Substantial reserves remain ii~ Northern West 
Virginia, and most of these reserves are controlled by CONSOL. Like the 
other areas, mining has moved away from the river over time. Many of the 
remaining mines transport raw coal production 5 to 15 miles underground to 
access the portal. 

Currently, CONSOL controls 54% of the production and Bob Murray controls 
about 46% of the production. With CONSOL's planned expansion of the 
McElroy, CONSOL will probably expand its control to 63% in 2005, while 
Murray drops to 37%. Alliance controls a major reserve block in West 
Virginia and hopes to open a mine in the next ten years. 
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The coal is shipped to markets within the U.S. by rail, or rail-to-water, with 
some local deliveries by truck. As with CAPP, two major railroads, the NS 
and CSX, originate a great deal of the NAPP shipments, and then deliver the 
coal directly to power plants or to rail-to-barge docks for water delivery to 
other plants. 

NORTHERN APPALACHIA - PRODUCTION 

The Pittsburgh seam is the primary seam in NAPP, although other seams are 
produced, such as the Upper and Lower Freeport seams and the Bakerstown seam. The 
Freeport seams have metallurgical properties and both Freeport and Bakerstown seams 
can contain relatively high sulfur content. We focus on Pittsburgh seam coal in this 
report because of its dominance and because the transportation efficiencies that are 
available from large-scale loading facilities, which are unit train capable. Also, there are 
abundant reserves of mid- and high-sulfur coal available for underground mining. 
Consol Energy is the largest Pittsburgh seam producer. Pittsburgh seam coal is generally 
high in BTU value, ranging from 12,000 - 13,300 BTU, and is mid-to-high in sulfur 
content, ranging from about 2.2 % - 5.0 %. 

Production from this region has taken place for over 200 years and will continue 
for years to come. Remaining Pittsburgh seam reserves would support production at 
existing levels for over 36 years. Our modeling shows that coal production in Northern 
Appalachia will reach a peak in about 10 years, as reserves in the important Pittsburgh 
Seam begin to deplete, and the remaining reserve base is unable to compensate for the 
loss of Pittsburgh Seam production. As seen in Figure 10, production from NAPP for 
2005 is estimated to reach 143 million tons, which is 8 million tons up from 2004. 

Figure 10 

1 Northern Appalachia Steam Coal History & Forecast (1998 - 2024) 
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The Pittsburgh seam ranges from 5 to 8 feet thick and it is laterally extensive. As 
such, the seam is conducive to large scale, longwall mining methods. Almost 97% of 
Pittsburgh seam production comes from longwall operations, which provides for highly 
mechanized, very high productivity and very low cost coal mining. This has enabled the 
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market prices for Pittsburgh seam coals to remain very low over the years and maintain a 
highly competitive presence in both U.S. and export coal markets. 

Assuming the market conditions maintain, several new greenfield mines could 
open up in the 2005-201 1 timeframe. If so, Pittsburgh seam production could expand to 
150 million tons per year by 201 1. All proposed greenfield operations will be in mid- to 
high-sulfur coals. 

Ohio NAPP coals by sub-region and coal quality type. 
The following graphs illustrate our forecast for WPA, Central PA, NWV and 

Figure 11 

Western PA Steam Coal Production Forecast 
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Northern WV. Steam Coal Production Forecast 

Ohio Steam Coal Production Forecast 
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The graphs displayed above show that H&A anticipates production of Pittsburgh 
seam coal to peak out in the 2016-2017 time period and decline from that point forward. 
Other coal types in the basin are, relatively, much lower in productive capacity and are 
generally represented by numerous smaller producers. The decline will extend past 2040 
and overall NAPP production could decline to a level of +/-IO0 mmt by 2040. This 
production level is still adequate to consider as a long-term fuel alternative for a new 
generating plant. 

Since 1994, numerous mines producing coal from the Pittsburgh seam have 
closed due to reserve depletion or high costs. About 30 million tons of annual production 
has been lost due to depletion and another 22 million tons are anticipated to be lost by 
2010. The lost production was offset by new mine openings or by expansions at other 
mines. 

The SO2 credit bank will be depleted around 2007, thus with a depleted credit 
bank and tighter SO:, limits under the Clean Air Interstate Rules (CAIR), power plants 
will likely add scrubbers. Because of the Pittsburgh Seam's strong reserve base 
(although much smaller than ILB or CAPP) and relatively low costs (as compared to 
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other producing regions), Pittsburgh Seam mid- and high-sulfur coal will likely be the 
beneficiaries of this new demand. 

The 2004 NAPP supply curve for Pittsburgh Seam mines shows the low-cash 
mining costs for the region, ranging from around $21 .OO to $33.56 per ton, as shown in 
Figure 12. Most of the mines have cash costs ranging from $25.30 to $27.20. 

Figure 12 
Coal Supply Curve for Pittsburgh Seam Mines -- 2004 
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According to our long-range forecasts, we project that mining costs in this region 
may decrease by $3 to $6 per ton by 201 1, based upon improvements in productivity and 
the replacement of old longwall mining equipment with newer and more efficient ones. 
There is a possibility that our productivity improvement projections may not materialize 
because the coal seams are getting thinner and underground coal haulage will be longer. 
However, we anticipate that overall productivity in the region will increase over the next 
8 - 10 years. 

As tighter limits on SO2 emissions take effect the SO2 credit market will tighten 
and more plants will be installing scrubbers. New scrubber construction will cause an 
increase in demand for mid- to high-sulfur coals. The Illinois Basin and Northern 
Appalachia regions will compete fiercely for the new scrubber market that will be 
developing over the next decade. 

Northern Appalachia has an inferior reserve base to the Illinois Basin. Although, 
current mining costs are comparable, the Illinois Basin has the edge over Northern 
Appalachia; but Northern Appalachia has higher Btu coal than the Illinois Basin, which 
makes it more attractive. In the near term, however, it appears that the Illinois Basin can 
expand more rapidly. 
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NORTHERN APPALACHIA - RESERVES 

Table 4 

NAPP Total Steam Coal Reserves by Lbs SOdmmBtu and 
Total Pittsburgh Seam Reserves 

I Fitts burgh seam total I nla I 131 I 1,427 I 1,471 I 3,029 I 

The table indicates that reserves will sustain production at current levels well 
beyond 2040 before depleting. This assessment also assumes that several new greenfield 
longwall mines are developed in the Pittsburgh seam including Consol’s Berkshire and 
Green Hill properties and Foundation’s Green Manor reserves. 

KEY ISSUES AND DRIVERS FOR NORTHERN APPALACHIA 

There are significant coal reserves and potential for expansion; 
Mining productivity is high and production costs are low at many mines due 
to long-wall mining; 
Most of the large mines are controlled by a few major coal producers (Consol, 
Foundation, etc.); 
There are many smaller mines, but they principally serve local industrial and 
utility plants; 
There is significant production capacity that has access to both CSX and NS 
rail service (e.g. Consol’s Mine 85, Bailey and Enlow Fork complexes); 
A limited number of mines have access to waterways at additional cost of 
transportation to get to the docks; and 
Rail service to utilities in Florida is expected to carry a high rail rate. 

COLOMBIAN COAL 

COLOMBIA OVERVIEW 

The Colombian coal industry is comprised of bituminous coal production 
principally from the following coalfields: C e r r e j h ,  La Loma, and La Jagua. The coal 
is mid-to-high BTU, ranging from 11,400 - 12,200 BTU, and is very low in sulfur 
content, ranging from 0.6% to 0.8%. Colombia produces and exports about 64 - 69.5 
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million tons of coal annually to various markets in the U.S. and to other countries. We 
project that Colombian production and exports will grow to as much as 83 - 87 million 
tons by 2010. Figure 13 shows the major export mines in Colombia. 

The country is a primary exporter of coal, and it has enormous amounts of coal 
equivalent to almost 7.7 billion tons of measured reserves. About 90%, or 6.90 billion 
tons, of the country’s coal reserves are for steam coal use. 

The vast majority of export tonnage comes from the Cerrejh, La Loma, and La 
Jagua regions. These three regions contain the bulk of the defined coal resources and 
offer relatively easy access to the coast. The mines in these regions share similar 
characteristics : 

Almost all production comes from surface operations; 
All are mining multiple seams at stripping ratios of approximately 6.5:l; 
In most, the seams are steeply pitched and lend themselves to truck and shovel 
methods; 
All have high quality coal with low-sulfur and ash, and medium- to high-BTU 
values; and 
Each region now has one large mine, and one or more smaller operations. 

. 
Most of the production is controlled by a small number of producers with the 

mine ownership in the hands of about 3 major supplies: Cerrej6n Coal Company (BHP- 
Billiton, Anglo American and Glencore); La Loma (Drummond); and Carbones del 
Caribe. A number of smaller mines are owned by a mix of domestic and foreign 
companies. 

Most of the mines in Colombia move their coal by truck to ports on the coast. A 
few mines have access to rail. A few other producers use barges on the Magdelena River 
to get coal into vessels. The expansion of rail service to additional mines will probably 
come in due time, but this has been slow to develop. 
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Figure 13 
Major Coal Activity in Colombia 
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COLOMBIA -PRODUCTION 

In the late 1970s, Colombian coal production was used to supply internal 
consumption, with the exception of small volumes of metallurgical coal for exports. In 
the 1980s, when the Cerrej6n North Zone Project was developed, the country doubled 
coal production, going from 4.7 mmt to 9.8 mmt from 1980-1985. 

During 1997, total production reached 36.0 mmt, increasing by 9.7% with respect 
to 1996’s production of 32.5 mmt. In 1997, 84.2% of production (30.4 mmt) was 
exported to the international market and 15.7% (approximately 5.6 mmt) was for internal 
consumption. 

During 1998, total production increased 3.17% with respect to 1997, reaching a 
total value of 37.2 mmt. Coal exports increased 2.49 mmt, totaling 33.0 mmt, while 
internal consumption was reduced to 4.2 mmt. 

Total production fell to only 35.1 mmt in 1999, of which 32.9 mmt were shipped 
to the foreign markets and only 2.2 mmt were used for internal consumption. The 
slightly lower shipment levels in 1999 were the result of low international prices and the 
domestic economy’s recession. 

Contrary to the previous year, Colombian production in 2000 grew 16.54%, 
reaching 40.9 mmt which represents an increase of 5.8 mmt. On the shipment side, the 
growth was 16.26%, representing an increase in the exported volume of 5.4 mmt with 
respect to 1999 figures. The Colombian shipments totaled 41.6 mmt in 2000. 

This growth during 2000 was supported mainly by a firm international market 
price and production increments of 2.07 mmt at Drummond’s Pribbenow mine and 1.74 
mmt at Carbones del Cerrejdn, which returned to its normal production level after 
securing access to the railroad and Puerto Bolivar infrastructure. Cerrejdn North Zone 
operations increased by a modest 0.97 mmt, and Carbones del Caribe also contributed 
with an additional 0.93 mmt. 

During 2001, the country’s total production reached 46.9 mmt, an increase of 6.0 
mmt, which represents a production growth of 14.65% with respect to 2000 figures. 
Shipments totaled 41.83 mmt, a figure 9.28% above the 2000 shipments, representing an 
increase of 3.55 mmt. 

In 2002, Colombian production was 42.65 mmt, representing a reduction of 4.25 
mmt in comparison with 2001 figures. This coal production reduction was due to the 
high mine inventory levels at the beginning of the year, the production cut announced by 
Cerrejdn Coal Company, and the downward trend in the international coal prices. 
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Export shipments in 2002 were 40.22 mmt, a decrease of 1.6 mmt in comparison 
with 2001 shipments. This 3.83% reduction is due to the above-mentioned high 
inventory levels at the beginning of the year and the production cut of Cerrejon Coal. 

Coal production during 2003 rebounded to 52.49 mmt (Figure 20), increasing 
9.84 mmt or 23.08% when compared with 2002 figures. This increase was supported by 
production increases in Cerrejon, Drummond, and Carbones del Caribe. Following the 
production trend, the coal exports from Colombia reached 50.35 mmt, an increase of 
10.12 mmt or 25.17%, returning coal inventories to normal levels. 

In 2004, Colombia exported 59.08 mmt, which is 8.7 mmt above 2003, or 17% 
higher (Figure 14). 

Figure 14 

Cerrejon Coal. After the early 1999 access agreement signed between Cerrejon 
North Zone and Carbones del Cerrejon, modifications to the Cerrejon North Zone coal 
handling infrastructure were introduced, allowing these companies to increase the yearly 
capacity of the preparation plant, railroad, and Puerto Bolivar’s coal handling 
infrastructure. The current capacity of the Cerrejon Coal infrastructure is approximately 
32 m t  per year. Cerrejon Coal reaches this capacity by using short trains that allows for 
sending convoys more frequently, thus increasing the railing capacity. 

After the consolidation of the above two companies, the existing plans to expand 
the coal handling infrastructure above 32 mmt per year are being reevaluated by the new 
owners of the Cerrejon Coal complex. Any production increment will be evaluated 
carefully in light of international coal demand. Any expansions will also have to be in 
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accordance with the corporate plans of the three big companies forming the consortium 
(BHP Billiton, Anglo American, and Glencore). 

Consolidation of mines in Colombia will bring more discipline to the supply side 
of the coal market. New Cerrejcjn owners have a different market strategy. Cerrejcjn 
Coal Company is now a “swing producer” and its output level will depend on the coal 
prices in South Africa and North America. If South African coal prices lower due to an 
excess of coal supply in the international market, Cerrej6n Coal Company will continue 
withholding production increases. If necessary, Cerrej6n Coal will reduce production as it 
was forced to do in 2002. Cerrejcjn’s production forecast for 2005 is currently 30.3 mmt. 
Recently Cerrejcjn has adjusted its market strategy to avoid production tonnage and price 
reduction in the European markets. Most of the additional coal that will come from 
Cerrejcjn will be offered in the USA. 

with the expansion of its Pribbenow mine and its port in Cienaga. Drummond had 
announced plans to increase production to 33 mmt in 2008. Early in 2004, D r u m o n d  
announced that the company will produce 24.3 mmt, increasing its exports by about 6.15 
mmt. We have not included this number in our yearly forecast; however, because rail 
constraints currently allow only a maximum export level of 23 mmt. 

Drummond Coal. In the Cesar Department, Drummond has been continuing 

The future increase of production from Drummond will come from its new coal 
resources in El Descanso. This area will initiate production in 2005 and will reach a 
production of 11 mmt in 2008. 

Other Producers. The other coal producers from El Cesar will increase 
production modestly. It is estimated that Carbones del Caribe will produce nearly 4.4 
mmt in its operations of La Lagua and La Victoria mine. Another producer is Prodeco 
with its project Calenturitas. After several restart attempts to, Calenturitas mine was 
restarted and produces 0.55 mmt per year. Prodeco’s Calenturitas plan was to gradually 
increase production to reach 2.2 mmt per year in 2008. Carbones del Cesar’s El Paso 
mine started production in 2004 with 1 10,000 tons and should be at 660,000 tons by 
2008. 

As shown in Figure 15, the Colombian coal supply curve shows about 50 mmt per 
year of export capacity available at an FOBT cash cost of less than US$19 per ton. This 
tonnage is available from the two largest producers; Drummond and Cerrejon Coal. In 
addition, there will be another 8 mmt available at progressively higher costs. 
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Table 5 shows the average ROM coal quality on an as-received basis for each 
coalfield. The Colombian coal is generally recognized for having a low-ash, high- 
volatile matter, low-sulfur content, and a high calorific value. The younger coals of the 
Cordoba Department in the San Jorge area are an exception to the rule; they exhibit a 
calorific value of 8,180 Btu/lb. with ash content of 17% and sulfur content of 1.50%. 
Other coals that exhibit high ash content are in Valle del Cauca and Santander where ash 
content ranges from 22 to 26%. 

Table 5 
Coal Qualities of the Colombian Coalfields 
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Central Cerreion b.5 b3.9 b.66 1 1,900 

~VALLE DEL CAUCA t2.7 b2.4 b8.1 b.85 11 1,088 I 

COLOMBIA - COAL RESERVES 

Colombian coal resources are distributed in the three main mountain ranges 
(Oriental, Central, and Occidental), mainly on the north coast and in the interior part of 
the country. The Colombian government has calculated measured plus indicated coal 
resources of 12.5 billion short tons, of which 7.7 billion tons are classified as measured 
resources and 4.8 billion tons as indicated. This represents 88 years of production at a 
level of 89 mmt per year. Colombia can adequately supply well beyond 2040. 

Of the reserve total, approximately 90% is located in the North Coast area. The 
thermal coals are located mainly in the departments of Guajira, Cesar, Cordoba, 
Antioquia, Caldas, Valle del Cauca, and Cauca. Metallurgical coals are located in the 
central and eastern parts of the country in the departments of Cundinamarca, Boyaci, 
Santander, and Norte de Santander. Also, there are some anthracitic coal resources in 
these departments. 

Table 6 shows the Colombian coal reserves by region. 
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KEY ISSUES AND DRIVERS FOR COLOMBIAN COAL 

Colombia has enormous reserves so mining at high levels can sustain well 
past year 2040; 
Coal production is controlled by a small number of major coal producers 
Coal production costs are low; 
Large coal loading ports have been built for exports; 
Imports are making in-roads into the U.S.; 
Prices can be competitive with U.S. coal supplies, but they are subject to 
global competition for the coals and ocean freight rate variation; 
A medium degree of political and civil instability exists in Colombia; 
High ocean freight rates exist at the present time - likely to ease but slowly; 
and 
U.S. railroads have been reluctant to provide cost-competitive rail rates for 
imported coals destined for inland plants in the U.S. 

VENEZUELAN COAL 

VENEZUELA - 0 VER VIE W 

The Venezuelan coal industry is comprised of bituminous coal production 
principally from the Guasare coalfield where over 95% of Venezuelan coal is produced. 
The coal is high BTU, ranging from 12,200 - 13,000 BTU, and is low in sulfur content, 
ranging from 0.7% to 0.83%. Venezuela produces and exports about 8.7 million ton of 
coal annually not including 1.3 mmt of coal from Colombia that is shipped via Maracaibo 
lake ports to various markets in the U.S. and to other countries. 

We project that Venezuelan production and exports will grow to as much as 27.5- 
28.7 million tons by 2014. This growth takes into account the development of projects 
like Socuy, Las Carmelitas (Cosila), Cachiry and Casigua. 

The country has an enormous amount of coal, equivalent to almost 770 million 
ton of measured reserves. About 70%, or 540 million ton, of the country’s coal reserves 
are for steam coal use. 

The vast majority of export tonnage comes from the Guasare basin and Tachira 
with a small amount from Fila Maestra in the eastern part of Venezuela. Paso Diablo and 
Mina Norte are the primary mines but there are also small mines in Tachira state with a 
marginal production of 0.2 mmt. Maracaibo lake ports also serve the coal produced in the 
Cucuta area in the Norte de Santander department. These regions contain the bulk of the 
defined coal resources and offer relatively easy access to the coast. The mines in these 
regions share similar characteristics: 
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Almost all production comes from surface operations; 
All are mining multiple seams at stripping ratios of approximately 7.2:l; 
In most, the seams are steeply pitched and lend themselves to truck and shovel 
methods; and 
All have high quality coal with low-sulfur and ash and high-BTU values. 

Venezuela coal transport infrastructure is limited, and inefficient. With the 
current infrastructure, and with some efficiencies gain, Venezuela export capacity will 
probably reach 11 -12 mmt. However, Carbozulia is currently negotiating a deal with a 
Brazilian company to develop the Socuy mine project, transport, and port infrastructure 
that will allow Venezuelan coal supply to reach about 28.7 mmt by 2014. 

Figure 16, shows the location of producing coal mines and projects in Venezuela. 
As can be seen these are all located close to the northern shore of Venezuela and access 
export markets through ports on Lake Maracaibo or along the Gulf of Venezuela. 

Figure 16 
Venezuelan Coal Activity Map 

VENEZUELA - PRODUCTION 

Venezuela is the third largest producer of coal in Latin America after Colombia 
and Brazil. The Venezuelan coal industry marginally increased coal production during 
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2004, to 8.7 mmt, mainly through a production increase at Paso Diablo Mine, which was 
partially offset by a reduction of Mina Norte production. Mina Norte Production was 
affected by the rainy season that caused the destruction of the main bridge on the road 
connecting the mine with the, ports. 

where the Paso Diablo and Mina Norte Mines are operated by Carbones del Guasare and 
Carbones de la Guajira, respectively. Carbozulia is a wholly-owned subsidiary of 
Corpozulia, a government entity in charge of the economic development of Zulia State. 

Over 95% of Venezuelan coal production originates from the Guasare coalfield 

The Guasare coalfield is the most important of the coalfields, and Venezuela 
relies on this coalfield for future expansion of coal production. Expansion of production 
capacity at this field depends on the improvement of transport and port systems. 

In 2000, coal production totaled 8.63 mmt and during 2001, coal production 
decreased to 8.34 mmt. In 2001, Venezuelan coal production was reduced by 3.4 % 
mainly because of the production problems encountered by Mina Norte, which produced 
approximately 772,000 tons, 330,000 tons lower than its normal level. 

In 2002, coal production reached 8.61 mmt despite a civil strike that paralyzed the 
country from December 2002 to January 2003. The consequences of the civil strike on 
the economy and the severe foreign exchange currency restrictions imposed by the 
government also affected Venezuelan coal production in 2003, which reached 7.55 mmt, 
a decrease of 12.3%. Venezuelan coal production recovered again during 2004, reaching 
a production level of 8.86 mmt. It is estimated that Mina Norte will continue expanding 
its production, and new developments like Cosila in el Guasare basin and Fila Maestra in 
the east will come online, increasing the total production of Venezuela to 16 mmt in 
2008. Figure 17 shows the export trends from 1997 to 2008. 
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Figure 17 

Venezuela Coal Production and Export History 
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Venezuela’s opportunities for increasing production in the future will be 
dependent on Carbones de Guasare’s expansion projects in Paso Diablo and the 
development of the Socuy project mentioned above, as well as Carbones de la Guajira’s 
Mina Norte and Cachiri projects. 

Future Venezuelan coal industry growth will depend on the development of an 
effective transportation and port system, also mentioned above, that allows Guasare 
Basin producers to reduce FOBT cash costs and increase throughput capacity. 

Due to infrastructure constraints, Venezuelan coal exports are currently limited to 
a maximum of about 12 mmt per year. Above this tonnage level, Venezuela will require 
a coal railroad transportation system and the development of one of several options for a 
modem port capable of handling capesize vessels. The port options include Puerto 
AmCrica and Pararu. 

The FOBT cash cost curve for Venezuelan coal mines is shown in Figure 18. 
The chart shows that cash cost for the three operations range from $23.00 to $33.66. A 
total of 8.8 mmt cumulative capacity is available at cash costs below $34.00. New 
projects are expected to come in below the lower end of this curve, around $19-20 per ton 
FOBT. The lower costs will be attributable to efficiencies of a new rail and port 
infrastructure. 
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Figure 18 

Venezuela Supply Curve, 2004 
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The typical coal qualities of the main Venezuelan coalfields are shown in Table 7. 
Venezuelan coals have an advantage over most Colombian coals in terms of higher 
heating value. Of course, a premium price is paid for this in comparison to the prices for 
Colombian products. The Venezuelan coals are generally lower in sulfur content than 
CAPP coals and, thus, compete very well against CAPP coals in coastal plants in the 
northeast of the U.S. 

(%I I (%) I (YO) 
Paso Diablo I 4 - 7  I 6 -  8 I 0.55 -0.70 I 12,200- 12,750 

VENEZUELA - COAL RESERVES 

The main coal reserves of Venezuela are distributed in four different areas -- 
Zulia, Tachira, Falcbn, and Anzoategui -- comprising a total estimated coal resource of 
9,412 mmt. These coalfields are mainly located on the north coast. As Table 8 shows, 
the Venezuelan coal resources of the Zulia area are the most important. 
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Reserves 
Measured I Indicated I Inferred 

Total 
Resources 

The table indicates that, considering only measured and indicated reserves, 
Venezuela has the potential to support coal production at levels above 22 mmt per year 
for over 100 years. Reserves will not be the constraint in our view, it will be the 
development of those reserves that limits access to Venezuelan coals in the future. 

KEY ISSUES AND DRIVERS FOR VENEZUELAN COAL 

Venezuela has adequate reserves to sustain existing & planned mines; 
Coal production is controlled by a small number of major coal producers; 
Coal production costs are low; 
Deepwater port infrastructure is lacking and necessary to expand exports; 
Imports are making in-roads into the U.S., particularly in the Northeast; 
Prices are can be competitive with U.S. coal supplies, but they are subject to 
global competition for the coals and ocean freight rate variation; 
A higher degree of political and civil instability exists in Venezuela versus 
Colombia; 
High ocean freight rates exist at the present time - likely to ease but slowly; 
and 
U.S. railroads have been reluctant to provide cost-competitive rail rates for 
imported coals destined for inland plants in the U.S. 
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