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Other reports reviewed for this study were not explicit on their oil forecast. The NCC
report calculated an energy savings price as more coal was being used versus other
energy products, primarily petroleum. Therefore, an implied oil price can be

calculated based on those savings (Figure IVA.3).
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Figure IVA.3. EIA base oil price vs. NCC implied oil price.

The NCC implied price would produce uneconomical facilities based on
economic valuations from the other reports. The economic cutoff for the deployment
of CTL lies somewhere between $34 and $57/bbl, based on the EIA report.
Additionally, 25% more production can be expected for every dollar increase of crude
oil beyond $57/bbl. The Southern States Report (see previous table) indicates that the
required selling price for a CTL plant on a crude oil equivalent basis range from
$37/bbl to $60/bbl.

The volatility of crude oil prices, and therefore, product prices from the CTL
unit, will cause a delay of investment. The market would begin to develop CTL
technology on its own if oil prices would consistently be above $45/bbl (average
range of economic benefit from EIA and SSEB report). If the EIA reference price
comes to fruition, the lack of volatility and consistent prices above $45/bbl should

result in CTL plant construction.
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The real question is what amount of time would change companies’ attitude,
whether energy companies or banks, for their input for future crude oil price
assumptions—particularly their lower-end assumptions—to be above $45/bbl. Only
two years, including 2006, has passed with oil realizations greater than $40/bbl for
BP (Table IVA.1). This increase in price has not been in effect long enough to change
future budgets and investment criteria.

Key indicators®

£milion
IFRS IFRS IFRS
2001 2002 2003 2004 2005
Rasult and oil price
Replacament cost profit befora interast and tax ($ billion) 12.47 15.08 18.08 2549
BP average liquids realizations ($/bbl)® 22.50 27.25 35.39 4851
Finding and development costs ($/boe, five-year rolling average) 3.72 3.98 4.656 5.79
Finding costs ($/bos, five-year rolling averags) 1.07 0.79 0.81 0.92
Lifting costs ($/hoe) 2.73 284 3.4 428
Cost of supply ($/boef 8.32 8.63 9.54 10.44
Nat incomea per barrel of oil aquivalent
BP ifhoe) 5.67 3.33 7.95 8.40 1251
Range of other oil majors
Maximum ($/boe) 6.82 6.26 8.24 10.81 15.32
Minimum ($/bos) 5.31 5.07 6.32 7.31 9.74
Rasarves replacament
BP subsidiarias (%) 191 175 122 106 71
BP subsidiaries and equity-accountad antities (%) 191 168 100 110 100
Range of other oil majors
Maximum (%) 126 119 18 125 129
Minimum (9%) 74 49 65 35 13

*Exo=pt whare indicated, all the data in this table relates to BP subsidiaries only.
5Crude oil and natural gas liquids.
“Cost of supply comprisss exploration expense, lifting costs and depreciation, depletion and amortization.

Table IVA.1. BP realized oil prices.25

History shows that these projects are susceptible to failure due to high potential
uncertainty in future prices and high volatility, which can lead to financial disaster, as
in the South Dakota gasification facility case. The projections used for the project in
the late 1970s and early 1980s were distillate prices around $50/bbl and syngas value
around $6.75/mmBtu**—but the market price within 2 years after coming online was

in the low $20/bbl and city-gate gas prices in the low $3/mmBtu.

23 BP Financial Operating Information 2005
26 Stelter S: The New Synfitels Energy Pioneers. Available at
http://www.basinelectric.com/EnergyResources/Gas/synfuels.html).
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B. Capital Cost Assumptions

Made Available July 18,

2007

Figure IVB.1 shows capital cost assumptions from the various reports. One of the key

components in cost, as mentioned above, is the sizing. This chart shows the reports

with the various size assumptions.

Capital Cost for CTL Plants from Various Sources and Sizes
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Figure IVB.1. Capital-cost assumption.

The EIA report was based on the Mitretek study. The cost of the plant relative to
the other studies proves to be optimistic. The NCC and SSEB report seem to be in
line with the expected size-tocost relationship.

The SSEB report contains an extensive write-up on capital cost based on many
variables. Their table is reproduced here (Table IVB.1). They varied coal type, plant
configuration (once through F-T vs. recycle F-T), production volume, and fuel mix
(coal and woody biomass). The study also included carbon dioxide capture and
compression to 2000 psi for pipeline delivery. Capital costs vary in the range of
$60,000/DB and $130,000/DB. It should be noted that this range effectively

encompasses the majority of published values, as seen in Figure [IVB.1 above.
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Table IV-1
CTL Plant Economics
Plant | Capacity | Config. | Coal Type Export | Capital Diesal Diseel EMclency
Case | (SPD) Power | Raguirad Selling Selling (% HHY)
No. vy | (SDB)(1) Price Prica
COE ($/B) {3)
Bagis
($18){2)
10,000 Recycle | Bltuminous 27 $83,700 B 71.36 471
2 10,000 Once- Eltuminous 24 $120,400 €0.€9 7820 441
shrough
3 30,000 Recycle | Bituminous 204 $74,200 4556 sa74 481
4 20,000 Once- Bltuminous 337 $87.500 45.67 €087 471
shrough
s €0.000 Recycle | EBltuminous 336 $70,700 4202 §7.23 4756
€ 10,000 Recycle | Susbituminous | 12 $87,300 45.29 €0.18 S0.7
7 10,000 Once- Supbituminous | 182 $112.20C €0.5 €588 442
shrough
& 20,000 Recycle | Susbituminous | 146 $71,200 3794 4528 $0.3
] €0,000 Recycle | Susbituminous | 24 $62,100 3262 450 513
0 10,000 Recycle | Lignne 5 $101,500 571 7243 439
" 10,000 Once- [0 183 $12€,200 €0.01 7802 4acs
shrough
12 30,000 Recycle | Lignne 91 $83,100 4395 £8.70 455
13 30.000 Once- [N 222 $43,500 45.21 €0.07 433
shrough
e €0,000 Recycle | Lignne 9 $72,000 4199 £3.58 467
15 10,000 Recycle | Eltuminous, 28 $89,700 £5.32 713 467
10% blomass
% 10.000 Recycle | Bltuminous, 23 $90,200 £5.79 7252 462
20% blomass

Source: Mitretek, 2006.

Figure IVB.1. CTL plant economics, Southern States Study.

C. Labor Assumptions

None of the studies mentioned labor issues for the construction and maintenance

of a CTL facility. Labor associated with the construction of a commercial-scale CTL

facility should not be underestimated. Similar international facilities, currently under

construction, will have peak workforce numbers in the tens of thousands. Depending

on the site location, the local infrastructure may not support such a work force. The

project will have to include the infrastructure costs and likely subsequent taxes to

support local governments in maintaining the necessary infrastructure, which includes

roads, housing, schools, water and sewer systems, and hospitals, etc.

Labor unions may also be involved, which could have a major impact on the

project construction costs. Local labor may not have the skills necessary for the

construction and maintenance of the facilities, which would require either education,

relocation of trained employees, or both.
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D. Equipment Assumptions

None of the studies detailed the availability of the equipment needed to construct
a CTL plant. CTL facilities use specialized equipment in many of the processes, some
of which can only be manufactured in limited quantities. The manufacturers also have
competing large-scale projects like LNG, GTL, refineries, and petrochemical
facilities, which can impede delivery schedules. Transportation of many of these large
pieces of equipment can be a logistical nightmare if the CTL site is not located on an

ocean port or inland waterway.

E. Siting and Permitting Assumptions

The process of siting and permitting large facilities is a major barrier to
investment, particularly in the developed nations. Any project with coal as a
feedstock can expect environmental challenges, both by the public and in court.

A world-scale CTL facility site will encompass roughly a square mile of land.
Not only will the raw size of this type of facility draw regulatory attention, the fact
that this is a new industry with very few precedents to cite will make permitting a
major obstacle that consumes a substantial amount of resources. Like any new

industry, many issues will have to be studied and resolved.

F. Transportation Assumptions

Given the assumption that most CTL opportunities have been planned as mine-
mouth facilities, conveyer systems or small railroad spurs will manage the
transportation of the coal feedstock. For the end-products, the current infrastructure is
most likely not sufficient to transport the volumes associated with the proposed CTL
industry of 10-20% of the petroleum products market, depending on where the CTL
plants are built and what volumes, if any, they are offsetting. The current North
America pipeline infrastructure is operating at near capacity with little margin to

accommodate disruptions.
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G. CO, Assumptions

The various reports did not cover CO, economic impact on production. The EIA
only indicated growth in CO, emissions in the overall energy markets. The SSEB
report did discuss the synergy between CTL and enhanced oil recovery (EOR) using
CO; from the CTL stream. In addition, the CTL plants in the report were designed
with 70-90% CO; capturing capability. However, the cost and method of
sequestration was not covered. The NCC report discussed CO; capture and
sequestration but did not tie the value with a CTL production forecast. The report
projects the cost of capturing CO; from $20-$70/ton of CO,, with optimism of a

lower cost in the future.
H. Feedstock Cost— Coal Fundamentals Assumptions

1. Projected Coal Consumption

Examining coal demand in each study, coal for CTL ranges from 94 million tons
annually in 2030 (5.3% of coal market of 1.8 billion tons) to 1.5 billion tons (48% of
coal market of ~3 billion tons),”” as shown in IVHI.1. Only the NCC study forecast
CTG consumption, with an expected output of 4 Tcf/yr by 2025.

As discussed in the Reserves section below, the EIA estimates that only 54% of
the U.S. reserves are recoverable. This recovery percentage must be included in the
calculation of the reserve base required to support a CTL facility. Headwaters Energy
Services estimates from 500 million to 1 billion tons of low-cost reserves will be
required for CTL plants of 30,000 to 80,000 barrels per day.**

Figure IVH1.2 shows the variability of barrel-per-ton assumptions included in
these studies. The SSEB report had various facilities, but did not specify the total
amount of coal, or which facilities were used to obtain the 5.6 million b/d production.

The SSEB report was expressed in equivalent diesel volumes. This required

27 Assuming the CTL demand is incremental to EIA’s projected demand of 1.69 billion tons (1.784bn,
less 0.94bn projected CTL demand)
8 American Coal Council Buyers Guide (2006): 52
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increasing the volume from the various cases to produce total liquid production. For
the remaining discussion of this report, the SSEB report is assumed to be the average
of those facilities producing a blended coal around 8,878 Btu/Ib. This assumption is
reasonable given discussions of the use of western coal. Averaging the various

facilities produces a conversion rate of 1.4 barrels per ton.

CTL/CTG US Coal Consumption
(Billions of Tons per Year)

1.8
1.6
14
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10 ECTL mCTG

0.8
0.6
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0.0 ‘ e

Southern National Coal  EIA Annual EIA Annual
States Report Council (2025) Outlook (2030) Outlook (2030)
(2030) Reference High Case
Case

Figure IVH1.1. Projected coal consumption from CTL/CTG.

Coal to Liquids Conversion
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Figure IVH1.2. CTL barrels per ton conversion.”

The heat content of the fuel used for CTL plays a large role in conversion

capability (tons per bbl). To understand the basis of the technology, the better metric

% Calculated from reported CTL production and coal consumption.
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to focus on is million Btu of coal/bbl of product. Figure IVH1.3 shows the calculated
mmBtu of coal/bbl of product from each of the reports and the value stated in the
Gray report referred to in EIA’s CTL discussion in its Annual Outlook report.

Mmbtu of Coal
per Barrel of Product

Southern States National Coal EIA Annual Coproduction: a
Report (2030) Council (2025) Outlook (2030) Green Coal
Reference Case Technology report
(AVG)

16
14
12

ON B~ O ®©

Figure IVH1.3. Millions of Btu of coal per barrel.

The conversion value calculated for the EIA would indicate a technology
improvement to CTL. The digression of the EIA Annual Outlook from the reference
report, Coproduction: A Green Coal Technology, is shown in Table IVHI1.1 below.
The real conversion factors may even be much higher as the calculation below
assumes all the heat was a result of the production of liquids. However, 31% of the
energy is in the creation of syngas for power. Therefore attributing an equal 31% of
the heat loss to syngas would result in a conversion of 7 mmBtu of coal/bbl of
product. If the technology improvements did not occur as calculated, the EIA CTL
production numbers would be 10-30% too high or the coal consumption would need
to be 10-30% greater. Inversely, the aggregation of all the facilities from the SSEB

report produces a lower conversion rate compared to the other studies.

41



Working Document of the NPC Global Oil and Gas Study

Implied mmbtu of coal per product barrel
Using EIA Annual Outlook (2030) Reference Case

Item Description

Tons in
1 Coal to CTL plant (MM Tons/Yr)
2 Coal to CTL plant (Tons/Day)
3 Coal to CTL plant (Lbs/Day)

Product out
4 CTL Production (MM Bbls/day)
5 Average mmbtu per barrel of product
6 Product mmbtu/day

7 Coal to CTL product & heat (MM Tons/Yr)
8 Energy input retained in the product1
9 Total energy in (mmbtu/day)

10 Btu/Ib of coal

11 Coal to CTL product (mmbtu/yr)

12 Coal to CTL product (mmbtu/day)

13 Mmbtu of coal per product barrel?

14 Gray's reported mmbtu per product barrel

Made Available July 18,2007

Value Formula

189.95 From EIA-AEO 2006
520,419.83 [1]*106/365
1,040,839,668 [2]*2000

0.76 From EIA-AEO 2006
5.825 Diesel mmbtu/barrel

4,427,000 [4]*1076*[5]
131.07 [1]%(49%+20%)
49%  From EIA-AEO 2006
9,034,693.88 [61/8]
8,680 [91/[3]“10%6
2,275,387,653  ([7]*10%6)*([10]*(106/2000))
6,233,939 [11]/365
8.2 [12]/[4]/10%6
9-10

"From EIA Assumption to AEO 2006, "Of the total amount of coal consumed at each plant, 49 percent of the energy
input is retained in the product with the remaining energy used for conversion (20 percent) and for the production of

power sold to the grid (31 percent)."

David Gray states that mmbtu of coal per product barrel is 9-10 in his March 2001 Mitretek Systems report

"Coproduction: a Green Coal Technology"

Table IVH1.1. Calculation of implied mmBtu of coal per barrel.

2. Projected Coal Price

EIA assumes CTL production initially occurs in coal-producing regions of the

Midwest. They forecast an average coal price per ton (2004 dollars) for CTL
production of $12.55 in 2011 and $21.06 in 2030, compared to the U.S. average

delivered price of $30.14 in 2011 and $30.30 in 2030.

Figure IVH2.1 shows EIA’s reference forecast for coal price, in 2004 dollars, for

Midwest and Powder River Basin coals. These are the two CTL feedstocks identified

in their analysis. Regional differences result from differences in coal quality, mining

method, equipment, labor (e.g. union or non-union), and available transportation

modes.
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EIA Mine Mouth Forecast Prices
(2004 $/ton)
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Figure IVH2.1. Expected fuel costs for CTL.

The average U.S. mine-mouth coal price is projected to be $21.73/ton in 2004
dollars, $40.79 in nominal dollars in 2030.*° The average market price for 2005 was
$23.59, 18% higher than in 2004. EIA’s forecast implies a real decline in market
prices between now and 2030, which is consistent with their assumption of low-Btu
Powder River Basin coal continuing to penetrate eastern power markets.

The 1.4% average annual increase in price between 2004 and 2030, for both
coals, compares to a 2.1% and 3.7% average annual production increase for Eastern
Interior High Sulfur and Powder River Basin coal, respectively. Because of their
central location, it is unlikely that either coal will be exported; therefore, production
should be roughly equivalent to demand. It is not clear whether the 1.4% annual
increase in price reflects the increased demand or just the increased cost to produce
incremental tons.

The average delivered price to power producers is projected to be $30.58/ton
(2004 dollars), or $1.51/mmBtu. EIA does not provide delivered cost by production
region; however, the average Btu implied by the given price per ton and price per

mmBtu values is 10,126 Btu/pound.

3% EIA-AEO (2006): 99
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Southern States uses delivered-per-ton costs of $36 for bituminous coal, $11 for
sub-bituminous coal, and $10 for lignite. In 2030, EIA projects an average mine-
mouth price per ton for bituminous coal of $33.19, $11.10 for sub-bituminous, and
$14.72 for lignite. The implication is that Southern States is building mine-mouth
CTL plants or that coal and transportation prices are expected to fall from current
levels. The latter is unlikely, since this price fall would be coupled with more than a
doubling of current coal demand.

The NCC study does not discuss coal price. Their focus is on capital expenditure

and GDP enhancement.

3. Projected Coal Quality

The NCC study assumes a constant heat content of 20.5 mmBtu/ton, or 10,250
Btu/lb, for coal used in CTL and CTG production, resulting in incremental
consumption of 475 million tons for CTL and 340 million tons for CTG in 2025. The
study appears to be based on an Illinois Basin analysis. It should be noted that Illinois
coal has relatively high chlorine content that increases with depth. This quality issue
leads to higher capital cost requirements for the CTL plant.

NCC highlights the fact that EIA’s AEO 2006 continues the growth and
increased share of coal production coming from the Powder River Basin (PRB), from
52% to 59% of total production. The PRB is located in Wyoming and Montana and
has an average heat content of 9000 Btu/Ib or less.

The 13 SSEB case studies include the following coal assumptions:

* Bituminous coal: 11,800 Btu, 2.94% sulfur (4-5 Ib SO,), priced at $36/ton
(implies Illinois Basin)
¢ Sub-bituminous coal: 8500 Btu, 0.35% sulfur (0.82 Ib SO,/mmBtu) at
$11/ton (implies Powder River Basin)
* Lignite: 6334 Btu, 1.19% sulfur (3.75 1b SO,/mmBtu) at $10/ton (implies
Northern Lignite)
While they do not indicate the mix used to produce the estimated 5.6 million

BPD in 2030, as noted above, the average was used producing very close coal
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characteristics to EIA estimates. Figure IVH3.1 shows an average heat content of the

coals used in the study.

Coal Heating Value
(Btu/Lb)
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Figure IVH3.1. Heat content of coal.

EIA anticipates 207 million tons of coal supply (10% of a 2.1 billion ton coal
market) will be required for CTL production in the high-price case versus the
reference case of 94 million tons. While they anticipate construction of CTL plants
will initially be in the Midwest, near coal mines,’' they are silent on what coal will be
used; therefore, the implied heat content calculated in Table IVHI1.1 is reflected in
Figure IVH3.1. The resulting value also implies the use of large quantities of western

coal.

4. Limiting Factors

Limiting factors to coal production in the USA are availability of incremental
coal supply, transportation infrastructure to deliver coal to the CTL facility (if it is not
a mine-mouth facility), production capacity (workers, equipment, etc), the likelihood
and cost of managing large volumes of CO, produced, and the historical volatility of

world oil prices.

3 EIA-Assumptions to the AEO (20006): 4
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Since the technology lends itself to a variety of fuels as co-feedstocks, including
petcoke and biomass, inter-fuel competition may help reduce the financial sensitivity
to feedstock cost. However, transportation of the competing fuels must be considered
in the analysis.

a) Domestic Reserves

The demonstrated reserve base (DRB) of domestic coal reserves was estimated to
be 494.4 billion tons, as of January 1, 2005. Three states contain approximately 50%
of those reserves: Montana (119 billion tons), Illinois (104.5 billion tons), and
Wyoming (64 billion tons). A USGS study of Montana reserves in 1974 indicated
approximately 73% of total available reserves are sub-bituminous, with the other 25%
being lignite. Wyoming’s reserves are primarily sub-bituminous. Illinois reserves are
bituminous.

The Southern States Study adjusts the EIA estimates to reflect state estimates,
resulting in a DRB of 771 billion tons, an increase of 276 billion tons. The largest
increase was to Alaska’s DRB, from 3.3 to 170 billion tons, making it the state with
the largest reserve base; however, there was no discussion of coal type with the
adjusted numbers. Illinois reduced their estimated DRB from 104 to 96 billion tons.

Recoverable coal reserves were estimated at 267 billion tons by EIA,
approximately 54% of the DRB. The other 46% is estimated to be unrecoverable due
to regulatory, land use, and technological constraints. An estimated 17% of the
reserve base is inaccessible to mining, due to environmental and land-use regulation
established with the Surface Mining Control and Reclamation Act of 1977.
Approximately 34% of recoverable reserves are unrecovered or lost during mining,
due to technology constraints, washing, mining method, geology, etc.

Three states contain nearly 60% of estimated recoverable reserves (ERR),
Montana (75 billion tons), Wyoming (42 billion tons), and Illinois (38 billion tons). If
you apply EIA’s recovery estimate to the Southern States estimate of Alaska’s DRB
of 54%, Alaska has 88 billion tons of recoverable coal. Alaska, Montana, and
Wyoming have limited infrastructure to support capacity expansions, and Illinois coal

suffers from high chlorine levels. These factors should be considered when estimating
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the cost of CTL production. Low-Btu coal will require more tons to produce a barrel
of liquids than higher-ranked coals, thereby likely increasing transportation and
processing cost. High chlorine content will add to facility costs.

EIA projects total coal production will increase from 640 to 945 million tons by
2030, nearly double the 2005 supply of 1.128 billion tons. From 400 to 600 million
additional tons will come from the western U.S. Approximately 70% of those western
tons will come from Wyoming, an additional 250 to 300 million tons per year. CTL
production is estimated to account for 15% to 22% of the projected increase in coal
production.

b) Transportation

Although the studies under analysis assume that CTL facilities will be
constructed at the mine mouth, as noted above, there will be significant pipeline
infrastructure required to transport the products resulting from the liquefaction
process. Building the facility away from the coal source will require the feedstock to
be transported. This scenario may also require infrastructure investment. Over the last
3 years, U.S. rail infrastructure has been capacity constrained.

Current expansion plans for the joint line out of Wyoming’s Powder River Basin
(PRB) will increase capacity approximately 75 million tons above the 2008 planned
capacity of 425 million tons per year by 2012, at a cost of approximately $100
million. Another 100 million tons of capacity is estimated to be available on the
current carrier’s other lines out of the basin by 2012. If the DM&E railroad’s pending
federal loan application for $2.3 billion is approved, it will add an additional 100
million tons of annual capacity by 2012—15, bringing total capacity to approximately
700 million tons.

EIA’s reference case estimates production from Wyoming and Montana at
approximately 750 million tons per year in 2030. Assuming 50% of the CTL and
CTG capacity projected by the NCC is from the PRB, 407.5 million tons of coal will
be required, in addition to the 250-300 million-ton growth from the steam market.
Assuming these tons are transported out of the region, this would result in a rail

capacity shortfall of approximately 400 million tons, given current planned capacity
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expansions through 2015. This shortfall is equal to the total 2005 capacity. Making
the same assumption with the Southern States CTL projection, 700—750 million tons
of additional rail capacity would be required.

Current barge capacity on America’s river systems is approximately 415 million
tons. Approximately 27% of the current dry cargo barge fleet of 17,800 barges, of
which 23% was built between 1979 and 1981, is forecast to be retired over the next 5
years.’> Dry cargo barges have an approximately 25-30 year life. While there are
currently only two major barge-manufacturing companies, barriers to entry are
relatively low. However, the aging locks on America’s inland-waterway system will
continue to cause periodic disruptions, due to equipment failures and maintenance
outages. One hundred seventeen of the system’s 240 locks are over 50 years old.
Increased traffic could lead to longer locking queues, thus longer turn times for
deliveries of both coal and equipment.

Based on the rail-capacity requirement, both the NCC and Southern States study
would favor mine-mouth facilities in the west, with pipelines for product distribution.
Facilities in the eastern U.S. would benefit from location on the inland waterway
system, due to lower transport costs per ton of coal and the ability to deliver large
equipment, as well as supplying water for the facility.

c) Labor

EIA projects 27,000 additional mine employees will be required to meet the
reference case coal production increase of 690 million tons in 2030, a 34% increase
over current mine employment of 70,000. This number does not reflect new
employees required to replace retiring employees (average age of mine workers in
2005 is 45-55) or additional employees required in supporting roles, such as rail
employees, truck drivers, plant employees, etc.

EIA projects coal demand from the eastern interior region, which includes
[llinois, Indiana, and Western Kentucky to grow by 116%, to 220 million tons/yr,
compared to a projected population increase of approximately 7%. Coal miners

currently comprise about 0.1% of the population of that region. Table [VH4c.1

32 Ryan MP: ACL, Inc. presentation, American Coal Council, October 9-11, 2006
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reflects the number of new miners required in the Midwest coal-producing region,
assuming productivity remains flat. The analysis assumes all of the incremental tons
projected for CTL production by the NCC (475 million tons/yr) are produced from
this region. This assumption is made since all the CTL facilities modeled in the NCC

report used the higher Btu content as specified in the above section.

Projected Miners Needed
Population
Producing Region | Increase EIA NCC
Eastern Interior 1,862,399 20,954 137,942

*Eastern Interior: Illinois, Indiana, Mississippi, Western Kentucky.
However, since population estimates are only reported by state, all
of Kentucky’s population was included.

Table IVH4c.1 Projected new miners in U.S. eastern interior.

Table IVH4c.2 contrasts regional population growth estimates in the western
sub-bituminous producing states, with miners needed to support projected production
growth. The SSEB estimate of new miners assumes CTL facilities are constructed in

this region proportionally, based on the three coal cases used in the report.

Projected | Miners Needed
Population
Producing State Increase EIA SSEB*
Montana 111,893 752 3,218
Wyoming 15,711 3,041 7,509
* Assumes 70% of production from Wyoming.

Table IVH4c.2. Projected new miners in sub-bituminous producing states.

EIA assumes productivity will remain flat over the forecast period, with
productivity increases from an increased percentage of tons from western surface
mines and more efficient long-wall operations in underground mines offset by
regulatory issues and increasingly difficult mining conditions. Figure IVH4c.1 shows
productivity trends from 1990-2005, by mining method.

To produce the tonnage required for the SSEB and NCC projections, the
increased demand, thus increased number of miners, will likely lead to higher labor

cost.
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Figure IVH4c.1. Historical U.S. mine productivity.

d) Equipment

Competing demand for mining equipment comes from domestic mining of other
commodities, international mining activities, and international construction activities.
The industry has had to deal with significant queues for delivery of new equipment
for several years.

A shortage of new tires for large mining and construction equipment emerged in
2004 that is expected to persist through 2007 into 2008, when capacity expansion
currently under construction comes on line. Based on this experience, addition of new
tire-manufacturing capacity can be expected to lag future demand increases
e Siting

Coal surface mines can be quite large. A recently permitted mine in West
Virginia includes 18 million tons of reserves on about 4,000 acres. A pending lease
application with the U.S. Bureau of Land Management (BLM) for the right to mine
PRB coal includes 588 million tons of reserves on about 4,590 acres. In addition to
the area being mined, surface facilities are required for staging and loading the coal,

as well as storing the overburden for future reclamation.
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Underground mining also requires surface facilities for staging, loading, and
storage. They may also face issues with subsidence and both ground and surface
water, which may restrict where they can mine.

There are also burecaucratic obstacles, such as the “Roadless Area Conservation
Rule,” enacted by the Clinton administration, repealed by the Bush administration,
and reinstated by the Ninth Circuit Court of Appeals, which restricts mining access to

some public lands.

I. International CTL Outlook

The International Energy Agency’s World Outlook 2006 expects CTL production
to reach 750 thousand BPD by 2030, primarily in China, where low-cost coal supplies
are abundant. China’s relatively low coal prices reflect lower labor costs compared to
other coal producing nations. They believe high capital costs compared to gas-to-
liquids facilities, high steam coal costs, and high CO, emission rates from CTL
production will cause CTL to remain a niche activity between now and 2030.

The EIA reference case projects worldwide CTL production of 1.8 million BPD
in 2030. The high-price case increases the estimate to 2.3 million BPD.*® This
represents 1.5-1.9% of projected world oil demand of 118 million BPD in 2030.

33 EIA-AEO, Issues in Focus, (2006): 55
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V. Policies Promoting CTL Production

Table V.1 shows the various policies recommended in each of the reports. Some

of the reports had similar policy recommendations.

Policy Recommendations from Studies
Category 1 Category 2 Goal Measure Reference | Publica
tions
Research, Coal Ensure coal | Thorough analysis NCC
development, availability | of U.S. coal reserves
deployment
Research, Deployment R&D, Funding, including S 2829 WCl,
development, demonstrati | FutureGen, CCPI (344); HR NCC
deployment on 5656
Research, General Technology | Multi-lateral funds HR 5580 WCI
development, transfer (e.g. Global
deployment Environment
Facility; Prototype
Carbon Fund)
Research, General Involve state R&D SSEB
development, enterprises
deployment
Research, Products Fund DoD SSEB
development, alternative fuels
deployment testing
Risk mitigation | CO, Assure Access to Federal SSEB
attractivene | and State lands for
ss CO,- CO2 pipelines
EOR
Risk mitigation | CO, Avoid Indemnification in
lawsuits case of CO, leakage
Risk mitigation | Coal Ensure coal | Support NCC
availability | enforcement of
existing laws;
oppose additional
regulation
Risk mitigation | Coal Ensure coal | Involve DOE in NCC
availability | addressing energy
security in
policymaking
Risk mitigation | Coal Ensure coal | Continuous support NCC
availability | of mine safety
(NIOSH research)
Risk mitigation | Product price Provide Federal and state S 3325 NCC,
market purchases—long- SSEB,
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Policy Recommendations from Studies

Category 1 Category 2 Goal Measure Reference | Publica
tions
certainty term contracts with NMA
floor prices
Risk mitigation | Project Reduce Regulatory S 3325 (5); NCC,
development permitting streamlining (federal | S 2755; HR | SSEB
delays and and state) 5254
regulatory
uncertainty
Risk mitigation | Project Carry Authorization and HR 5778 NMA
development developmen | appropriation of
trisk $500 million in
deployment funding
support in the form
of grants or non-
recourse loans to
cover front-end
engineering and
design costs for the
initial 10 plants.
Risk mitigation | Project finance Improve Explicit DOE EPAct2005 | NCC,SSE
ability to authority and XVII; HR B,NMA
attract appropriations for 6025; S
capital loan guarantee 3325
Risk mitigation | Project finance Establish self- SSEB
sustaining insurance
by Strategic Energy
Security
Corporation
Value CO, Assure Exemption from NCC,
improvement attractivene | Alternative SSEB
ss CO,- Minimum Tax
EOR
Value CO, Assure Royalty and EPAct2005 | NCC,
improvement attractivene | severance tax relief | 354 SSEB
ss CO,- for oil produced
EOR
Value Coal Minimize Royalty relief for NCC
improvement operating coal used
cost
Value Product price Provide Extend Alternative SAFETEA- | NCC,
improvement market Liquid Fuels Excise | LU 2005; SSEB,
certainty Tax Credit HR 5453; NMA
HR 5890
Value Product price Provide Increase application NCC
improvement market through research
certainty (EPA, DoD)
Value Project finance Improve 100% expensing in NCC,
improvement ability to year of outlay SSEB,
attract NMA
capital
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Policy Recommendations from Studies

Category 1 Category 2 Goal Measure Reference | Publica
tions
Value Project finance Assure Increased S 3698; S NCC,
improvement attractivene | investment tax 2993 SSEB
ss CO,- credits CO,-EOR
EOR
Value Project finance Reduce A 20% investment NMA
improvement project cost | tax credit capped at
$200 million total
per CTL plant to be
made available to
plants placed in
service before
December 31, 2015.
Value Project finance Reduce Incentivize refining | HR 5653 (7) | SSEB
improvement project cost | of alternate liquid
fuels
Value Project finance Reduce Eliminate $10 SSEB
improvement project cost | million cap for tax
exempt industrial
development bonds
Value Project finance Reduce State loans or grants SSEB
improvement project cost
Value Project finance Reduce State tax and fiscal SSEB
improvement project cost | incentives
Publications in above list
World Coal Institute WCI
National Coal Council NCC
Southern States Energy Board SSEB
National Mining Association NMA

Table V.1. Policy recommendations from studies.
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