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May 8, 2015

Department of the Interior, Office of Natural Resources Revenue
Armand Southall, Regulatory Specialist

P.O. Box 25165

MS 61030A

Denver, Colorado 80225

Re: Comments on the Consolidated Federal Oil & Gas and Federal & Indian Coal
Valuation Reform (Docket No. ONRR-2012-0004, RIN 1012-AA13).

To Whom It May Concern:

Thank you for the opportunity to comment on the Office of Natural Resources Revenue
proposed rule as it relates to federal and American Indian coal valuation reform. In
addition to the comments below, Headwaters Economics formally submits the attached
document for public comment:

Headwaters Economics. 2015. The Impact of Federal Coal Royalty Reform on
Prices, Production, and State Revenue. Bozeman, MT. Published online at:
http://headwaterseconomics.org/energy/coal-royalty-reform-impacts.

In the report we consider ONRR’s proposal to change the method for determining the
price used for valuation for non-arm’s length sales of federal coal. The proposed rule
would use arm’s length transactions to value coal for royalties for both arm’s length and
non-arm’s length sales.

Responding to questions in the proposed rule we also consider two additional methods
for how the regulation could be finalized. First, the regulation asks what alternative
methods might be used to value coal sold in non-arm’s length sales (Section 1206.252),
and second whether transportation cost deductions should be limited to 50 percent of the
value of coal (Section 1206.252).

In response to the first question, we propose that the gross commodity value of federal
coal required for royalty valuation is best revealed by the net delivered price paid by
domestic power generators, coke plants, other industrial consumers, and for coal
delivered free along ship at export terminals. For the large majority of sales, the first
arm’s length transaction and the net delivered price are the same price.

To understand how this policy option would work, we estimated the likely change in
federal royalty revenue by comparing actual mine prices utilized for royalty valuation
between 2008 and 2014 based on ONRR reported sales value, sales volume, and royalty
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statistics, to actual net delivered prices using data form the Energy Information
Administration (EIA) and proprietary data purchased from SNL Energy.

We find that using net delivered prices for royalty valuation would have earned about
$140 million in additional revenue between 2008 and 2014, a 20 percent increase over
actual collections.

An increase in royalty revenue is assumed to raise the cost of delivering coal to domestic
power generators, with some of the cost passed forward as a higher delivered price,
resulting in lower demand for coal due to competition with natural gas. To estimate the
magnitude of the changes in prices and production associated with the change in royalty,
we constructed a partial equilibrium model of the coal market. A 140 million annual
increase in royalty revenue between 2008 and 2014 would have had a marginal increase
in the cost of delivering coal to consumers (1.6% increase in the net delivered price) and
a very small change in demand for coal (a 0.2% decrease in production).

We conclude that the proposal to use the first arm’s length transaction for royalty
assessment is the simplest way to improve ease of compliance, but that this reform would
do little, if anything, to improve transparency or ensure a fair return. Due to data
limitations, we could not assess the likely revenue outcomes of this proposed reform.

By comparison, a regulation that utilizes net delivered prices of federal coal for royalty
valuation offers significant improvements in transparency and is also the most effective
and fair way to ensure a fair return to the federal landowner for coal sold in through non-
arm’s length transactions at the mine.

We do not believe limiting transportation cost deductions works effectively in the coal
regulation. The question is asked because the limitation exists in the natural gas
regulation where it is intended to limit gaming by integrated companies that may inflate
transportation costs to lower royalty liability. In the coal market, transportation costs vary
predominantly by distance, and the same regulation would have the effect of levying
royalties on long-haul transportation.

Thanks again for the opportunity to provide comments on this important topic. | hope that
the data and analysis is helpful as you consider what shape the final regulation will take.
Please don’t hesitate to contact me if you need additional information or clarification.

Sincerely,
Mark Haggerty

mark@headwaterseconomics.org
(406) 570 5626
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I EXECUTIVE SUMMARY

The Office of Natural Resources Revenue (ONRR) of the Department of Interior has proposed to
reform the way federal coal is valued for federal royalty assessment.® The proposed rule would change
the method for determining the price used for valuation for non-arm’s length sales of coal to simplify
compliance for industry and compliance review for ONRR. The proposed rule would use arm’s length
transactions to value coal for royalties for both arm’s length and non-arm’s length sales.

The proposed rule also asks for additional comment about how the regulation could be finalized,
including what alternative methods might be used to value coal sold in non-arm’s length sales,? and
whether transportation cost deductions should be limited.?

This report presents data and analysis that evaluate the revenue, price, and production implications of
federal royalty reform on coal deliveries to the domestic power sector. We model three scenarios for
how the final rule could be implemented: 1.) valuing coal based on the first arm’s length sale price, 2.)
valuing coal based on delivered prices net of transportation costs, and 3.) valuing coal based on
delivered prices net of transportation costs, which are capped at 50 percent of the value of coal.
Scenario One is not expected to change revenue, production, or price. The results of Scenarios Two
and Three are shown in Figure 1 in terms of revenue, delivered prices, and production changes had
reforms been in place from 2008 to 2013.

Figure 1: Changes in Royalty Revenue, Coal Production, and Coal Price from Two Federal Coal
Royalty Reform Scenarios
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Scenario One, proposed by ONRR, would have no effect on revenue, prices, or production.
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We find that changes in federal royalty policy could have substantial revenue benefits for federal and
state governments with limited impact on coal production or prices on federal lands. Specifically:

o If the rule is implemented using net delivered prices to reveal the value of federal coal for royalty
assessment, royalty revenue could increase by $139 million annually (a 20% increase), with 91
percent of new revenue generated in Wyoming. On average, gross delivered prices would rise by
$0.28 per ton, or a 1.6 percent increase. Demand for coal for the domestic power sector would fall
by nearly 1 million tons annually, a 0.2 percent decline.

e If transportation cost deductions were limited to 50 percent of the net delivered price of coal,
revenue would increase by $512 million annually (a 73% increase) with 96 percent of the
additional revenue coming from Wyoming. On average, gross delivered prices would rise by
$1.17 per ton, or a 6.7 percent increase. Demand for coal for the domestic power sector would
fall by 4.3 million tons, a 1 percent decline.

At the state level, higher federal royalty distributions to the states outweighs declines in state tax
revenue that would occur due to tax interactions that lower the taxable value of state severance taxes
where royalties are deductible expenses, and from the small declines in production. Overall, the largest
changes in revenue, price, and production are expected to occur in Montana and Wyoming. Montana
could receive between $5.1 and $8.8 million in additional annual revenue. Wyoming could receive
between $58 and $234 million in additional annual revenue.

Because of significant data limitations, we do not have price statistics on arm’s length and non-arm’s
length sales from ONRR to analyze the outcomes of reforms that would use the first arm’s length
transaction price. Results for the other two scenarios are only robust for Montana and Wyoming, where
the large majority of sales from mines with active federal leases are to the domestic power sector. The
results for the other states with active federal leases—Alabama, Colorado, Kentucky, New Mexico,
North Dakota, Oklahoma, and Utah—are less robust.

Concerns with the current regulation related to coal royalty valuation include: that the current
regulation is unwieldy for industry and ONRR to follow; that the current regulation lacks transparency;
and that the current regulation is outdated and changes in the coal market may have led to
undervaluation of federal coal in some instances. For example, companies have arguably exploited a
loophole that allows mines to transfer coal for low mine prices to affiliates who then remarket coal to
consumers at the higher full commodity value of the coal.

Reforms that would utilize the first arm’s length sale price would address the first concern by using
contract prices for royalty valuation. However, the challenges associated with this analysis speak to the
opaque nature of the current regulation and this reform would do little to add transparency. ONRR’s
assessment that proposed reforms would not generate additional revenue suggests arm’s length price
reforms would not effectively close the “affiliate” loophole. This is at least partially due to the fact that
the loophole would remain open for independent brokers.

Further reforms that would use net delivered prices would lead to greater transparency by revealing to
the public the prices used for royalty valuation. These reforms also appear to be the most efficient and
effective way to value federal coal for royalty assessment without introducing new distortions with
regard to contract and sale structures.

We hope these data and analysis will be useful to decision makers, states and communities seeking to
understand the likely outcome of changes to federal coal royalty regulations, and the impact these
changes are likely to have on governmental revenue and on coal prices and production.

HEADWATERS ECONOMICS 2



Il.  INTRODUCTION

Coal extracted from federal land is an important source of energy and revenue in the United States.
Bonus payments and royalty revenue from minerals extracted from public lands and waters represent
the largest non-tax source of income for the federal government. Distributions of federal royalty
revenue to states and state and local severance taxes also make up a significant share of revenue for
coal-producing states.

The U.S. government owns roughly 1/3 of total coal reserves. Production from federal leases has
increased steadily from a low of about 3 percent of all mining in 1960 to 43 percent of total domestic
coal production in 2014. The increase in federal coal production was ushered in by a shift toward large
western surface mines—~80 percent of federal production now comes from the Powder River Basin in
Wyoming and Montana.*

Despite the importance of coal revenue streams and the large share of coal extracted from federal
leases, little information is available to describe accurately the return to the public from taxation of
federal coal resources. The Bureau of Land Management (BLM) and the Office of Natural Resources
Revenue (ONRR) administer the federal coal-leasing program and have multiple and diverse
objectives: a fair return for U.S. taxpayers, economic development and jobs, energy costs and security,
and environmental protection.

Recent reports from the U.S. Government Accountability Office (GAO)® and the Department of
Interior (DOI) Inspector General® raised issues with the BLM’s leasing program and the royalty
valuation process. Concerns raised include: that the current regulation is unwieldy for industry and
ONRR to follow; that the current regulation lacks transparency; and that the current regulation is
outdated and changes in the coal market may have led to undervaluation of federal coal in some
instances.

The Office of Natural Resources Revenue (ONRR) of the Department of Interior has proposed to
reform the way federal coal is valued for the purpose of assessing federal royalties.” The proposed rule
would change the method for determining the price used for valuation for non-arm’s length sales of
coal. In the current regulation, ONRR defines five benchmarks that industry follows sequentially to
determine the gross value of coal sold in non-arm’s length transactions that should be used for royalty
valuation. The proposed rule would replace the benchmarks with the single method of using arm’s
length transactions in all cases to value coal for royalties. The rule is intended to simplify industry
compliance and compliance review for ONRR.

The proposed rule asks for additional comment on additional ways that federal coal could be valued for
royalty purposes and whether transportation costs should be limited. Specifically, the rule asks: “What
other methodologies might ONRR use to determine the royalty value of coal not sold at arm's length
that we may not have considered?;” and “...whether we should limit coal allowances to 50 percent of
the value of the coal.”

This report presents data and analysis that evaluate the revenue, price, and production implications of
federal royalty reform on coal deliveries to the domestic power sector. In the next section, we provide
an overview of the current federal royalty regulations as they relate to coal valuation. Next, we
describe the data and methods used to evaluate the implications of federal royalty reform on revenue,
delivered prices, and production. We define three scenarios for how the final regulation could be
implemented including valuing coal based on the first arm’s length transaction, valuing coal using net
delivered prices and a limit on transportation deductions equal to 50 percent of the value of coal. The
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next section describes the results and in the Conclusion we offer some thoughts on what the findings
mean for reforms.

Coal Fiscal Policy Primer

Coal extracted from federal leases will pay a variety of royalties, bonus payments and local, state, and
federal production taxes on the value or volume of coal. Figure 2 shows the current fiscal policy
related to federal coal leasing. Lessees first pay a “bonus” to secure a federal lease at a competitive
lease sale. Once production on federal leases begins, royalties are paid on the actual value of
production, defined as the gross value of coal FOB (or “freight on board”) at the mine.®
“Downstream” from the mine, the coal is transported primarily by railroad, but also by truck,
waterway, and conveyor belt to a domestic power plant, industrial consumers, or exported to foreign
markets depending on its energy content and other qualities.

The market price or gross delivered price (the price paid by the consumer) is the gross value of coal
and transportation costs. We find that often the market price less transportation costs is higher than the
value of coal sold at the mine. The difference is an estimate of the portion of the value of coal captured
by affiliated and independent coal brokers that is currently not exposed to royalties but could be if the
final regulation defines the net delivered price as the gross value of coal for royalty assessment.

Figure 2: Current U.S. Coal Royalty Structure
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In addition to federal bonus payments and royalties, coal extracted from federal leases will also pay
state severance taxes. State severance taxes are paid on all coal extracted, or “severed” from the earth
in each state. Industry also pays corporate income taxes on profits earned, and the general tax structure
in each state will levy a mix of sales taxes, property taxes, charges for services, and fees on the
economic activity associated with coal mining. The sidebar “Revenues from Qil, Natural Gas, and
Coal Production on Federal Lands” on the next page defines the several bonuses, royalties, and taxes
coal companies pay.

Taken together, royalties and state severance taxes are the largest source of revenue from coal mining,
greatly outstripping taxes on the related economic activity, including sales taxes, property taxes, and
income taxes.
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About half of federal coal royalty collections are distributed back to the state where the coal is
extracted. States use these revenues and revenue from state taxes for a variety of purposes. In this
report, we describe how these revenues are allocated to state governments, local governments, and to
permanent savings.

State governments typically retain the largest share of royalty and production tax revenue from coal
extraction. A large share of these dollars is directed to state General Funds and is used to support state
operating budgets and basic governmental services. Some portion is also typically allocated to specific
uses, including education, infrastructure projects, and environmental funds.

Each state allocates a share of revenue to local governments. In Colorado, Utah and Wyoming, local
governments tax the value of coal directly through the local property tax structure. In other states
including Montana, North Dakota and New Mexico, the state levies a severance tax in lieu of local
taxation and makes direct distributions to local governments where coal is extracted. Several states,
including Colorado and Wyoming also use state severance tax revenue to fund local impact grant
programs.

Finally, some states save a portion of annual coal revenue in permanent trusts. Montana allocates half
of the state severance tax to the Coal Tax Trust Fund. Wyoming and New Mexico also utilize
permanent funds to invest a portion of the annual revenue to provide a lasting fiscal legacy from the
depletion of non-renewable resources. The income earned from these funds are also used for a variety
of purposes, including community impact assistance programs and deposits to state General Funds.

One of the purposes of this report is to describe the change in revenues states could expect from federal
reforms. Because these revenues will come from different sources (higher distributions of federal coal
royalties and lower state production taxes) we also track how the allocation of revenue to state and
local governments and investments in permanent savings may change.
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Revenues from Coal Production on Federal Lands

Bonus Payments and Rents: Companies pay bonuses (a premium paid to the BLM to win a
leasing contract to mine in a specific area) through the competitive leasing process, and fees or
rents to maintain a lease. Bonuses are one-time payments generally calculated on a price per ton
basis. Rental payments are charged on a per acre basis and are paid annually to maintain the
lease.

Royalties: Royalties are production taxes paid on the volume or value of coal extracted annually
to the owner of the resource, including federal, tribal, state, and private landowners. Federal
royalties are paid to the U.S. Treasury, and roughly half are returned to the states where drilling
takes place. Federal royalties are 12.5 percent for surface coal, oil and natural gas; 18.75 percent
for offshore oil and natural gas; and 8 percent for coal extracted from underground mines. Most
states charge higher royalties of 16.67 to 25 percent on oil and natural gas while state coal
royalty rates tend to mirror federal coal royalty rates.

State Production Taxes: A production tax is any tax levied against the production value or
volume of coal, oil, and natural gas extracted or “severed” from the earth. Montana levies a
severance tax, a gross production tax in lieu of local government property taxes, and the
Resource Indemnity Tax.

Federal Production Taxes: The federal black lung excise tax and abandoned mine fees are
levied at a fixed rate on each ton of coal extracted.

Corporate Income Taxes: Production taxes and royalties are distinct from corporate income
taxes levied on net profits. The federal corporate income tax rate is 35 percent and Montana’s
state corporate income tax is 6 percent. Compared to production taxes, bonus payments, and
royalties, corporate income tax is paid on a smaller tax base (net profit compared to gross
production value), and generates relatively less revenue for the federal and state governments.

General Taxes and Fees on Mining Activity: State and local governments also levy taxes and
fees on the value of labor, purchases, land, and equipment associated with drilling and mining
activities. These include sales, property, and personal income taxes, charges for services, license
and permit fees, and other miscellaneous revenue. The general tax structure can be important to
local governments, but the role they play varies from state to state. Revenue generated from the
general tax structure is relatively small compared to federal royalty distributions and state
production taxes.
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lll. DATA AND METHODS

In this section, we describe the data and methods used to estimate the likely implications of the
proposed rule on revenue, prices and production.

Three Reform Scenarios

The proposed rule considers reforms to federal coal royalty valuation that would clarify that coal sold
thorough non-arm’s length sales will be valued for royalties using the price received at the first arm’s
length (or market) transaction net of allowable transportation and washing costs. Under the current
regulation, the lessee follows a sequential set of five benchmarks to determine the price to use for
royalty valuation. The proposed regulation would eliminate the benchmarks in favor of using the first
arm’s length sale price for royalty valuation in all instances.

The rule also asks additional questions, including: “What other methodologies might ONRR use to
determine the royalty value of coal not sold at arm's length that we may not have considered?;” and
“...whether we should limit coal allowances to 50 percent of the value of the coal.””

In a previous report we proposed that ONRR use net delivered prices (or market prices) to value coal
for royalty assessment. In theory, the gross commodity value of coal is the delivered price less
transportation costs. Using net delivered prices reveals the gross commodity value of coal required for
federal royalty valuation. This reform would improve transparency and provide a consistent and fair
valuation method for all sales of federal coal without regard to the sale structure.

Lessees would be required to pay royalties on the same delivered price whether they market coal
directly to consumers, transfer coal to affiliates, or sell at the mine to independent coal brokers. In the
majority of sales where mines and affiliates are marketing coal directly to consumers, the net delivered
price is known. When delivered prices are unknown to the lessee, they would be required to report
delivered prices for similar sales based on their own marketing contracts, prices reported for deliveries
to regulated utilities, and spot market and index prices for coal sold into similar markets. Mines would
add the additional royalty liability to the first arm’s length sale price when this price is not to a
consumer.

We also consider the revenue, price and production effects of limiting transportation cost deductions to
50 percent of the value of coal.

Estimating Changes in Royalty Revenue

We model three scenarios for how the final rule could be implemented: valuing coal based on the first
arm’s length sale price; valuing coal based on net delivered prices; and responding to the second
guestion asked by the proposed rule, a cap on transportation deductions equal to 50 percent of the
value of coal.

In order to model the outcomes of these scenarios, we require data on freight-on-board (FOB) prices
used for royalty valuation under the current regulation, royalty rates applied to federal coal sales, and
delivered price and transportation costs for sales to the domestic power sector.

Information regarding federal production, sales value and reported prices are from ONRR.* These data
are used to estimate current prices used for royalty valuation and average royalty rates applied to
federal coal in each state.
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Dividing total coal sales value by the sales volume reveals the current FOB price at the mine used for
royalty valuation. Dividing royalties due by the total sales value reveals the average royalty rate.
Royalty rates are set at a minimum of 12.5 percent of the gross value of coal extracted from surface
mines and 8 percent for coal extracted from underground mines. Coal lessees can apply for a royalty
rate reduction if the current royalty rate imposes economic hardship that would otherwise result in
abandoning the lease, or in less than full recovery of leased coal.'* Table 1 shows reported prices and
royalty rates for federal coal extracted between 2008 and 2013.

Table 1: Sales Volume, Sales Value, Royalties, and Reported Royalty Rate, 2008-2013

Reported

Royalty Per Reported Royalty

State Sales Volume (tons) Sales Value Royalty Payment Due Ton Price Rate
Alabama 10,247,787 $ 522,147,639 § 37,867,926 $3.70 $50.95 7.3%
Colorado 131,470,351 § 5,520,508,089 $ 337,536,012 $2.57 $41.99 6.1%
Kentucky 1,269,656 $ 99,528,263 $ 7,457,101 $5.87 $78.39 7.5%
Montana 163,732,383 § 2,484,233697 $ 293,172,400 $1.79 $15.17 11.8%
New Mexico 30,853,083 % 1,522,423,690 $ 77,073,304 $2.50 $49.34 5.1%
North Dakota 19,746,655 $ 336,468,928 § 7,498,851 $0.38 $17.04 2.2%
Oklahoma 4,249,094 § 216,007,519 $ 5,532,999 $1.30 $50.84 2.6%
Utah 83,541,665 $ 3,030,170,335 § 208,244,898 $2.49 $36.27 6.9%
Wyoming 2,648,832,479 $  33,574,704,628 $ 4,126,196,048 $1.56 $12.68 12.3%
Total 3,093,943,153 $  47,306,192,788 $ 5,100,579,536 $1.65 $15.29 10.8%

*Royalties per ton, reported price, and royalty rate are weighted averages.

Data on market prices, transportation costs and quantities delivered to the domestic power sector are
from the Energy Information Administration (EIA) 923 reports.'? Additional price and transportation
cost estimates were downloaded from SNL Financial, a data subscription service that provides energy
industry data, including estimates for delivered prices and transportation costs to unregulated utilities
and power plants. Royalty rates are calculated from reported prices and royalties due to ONRR.

Net delivered prices and transportation costs are estimated only for deliveries to the domestic power
sector from mines with active federal leases during the assessment period 2008 to 2014. EIA and SNL
energy data include the Mine Safety and Health Administration (MSHA) ID for all coal deliveries,
identifying the mine where the coal is sourced. These MSHA IDs are matched to a table correlating
BLM lease IDs with the MSHA ID of the associated mines. Table 2 shows delivered prices and
transportation costs uses in this report, and Appendix A provides more detailed methods on how net
delivered prices are calculated.
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Table 2: Weighted Average Delivered Prices and Transportation Cost for Coal Sales to the
Domestic Power Sector, 2008-2013

All Coal Deliveries to the Power Sector Coal Deliveries from Mines with Federal Leases

Thousand Transportation Delivered FOB Mine Thousand Transportation Delivered FOB Mine
State Tons Cost Price Price Tons Cost Price Price
Alabama 40,371 $15.93 $77.14 $61.21 1,260 $ 18.36 $ 8350 % 65.13
Colorado 140,923 $12.05 $53.63 $41.57 138,570 % 1220 % 5392 % 41.73
Kentucky 503,924 $16.47 $73.14 $56.67 1483 $ 2432 % 126.07 $ 101.75
Montana 176,488 $10.08 $30.71 $20.63 137,901 % 859 § 3023 $ 21.64
New Mexico 161,305 $4.88 $36.80 $31.92 82412 § 670 $ 4189 % 35.19
North Dakota 158,484 $0.73 $17.05 $16.32 158,484 $ 073 § 17.05 $ 16.32
Oklahoma 3,069 $4.32 $35.88 $31.56 2803 $ 427 % 3321 § 28.93
Utah 118,960 $11.27 $42.21 $30.94 112,036 $ 1162 $ 4252 % 30.89
Wyoming 2,809,267 $15.96 $31.30 $15.34 2,673,019 $% 16.04 % 3154 § 15.50
Total 4,112,791 $14.47 $37.60 $23.13 3,207,965 $ 1439 $ 3245 $ 18.05

*Transportation cost, delivered price, and FOB mine price are weighted averages.

We find differences between the FOB mine price reported to ONRR for royalty purposes and the net
market price estimated using published delivered prices and transportation costs. This difference
between the reported price and the net market price is an estimate of the commodity value of coal that
would be exposed to royalties if the price used for valuation is changed from the value of coal FOB to
the commodity value of coal delivered to the ultimate consumer.

However, we do not find differences in every state. The most likely explanation is that withholdings
from ONRR do not allow for a careful assessment of price differences for federal coal sales into
different markets. ONRR only reports the gross value of all coal sales from federal leases in each state
on an annual basis. The value of sales from federal leases will vary based on the qualities of the coal
and the market coal is sold into. In general, sales to the domestic power sector receive prices lower
than sales to industrial consumers, including coke plants, and export sales. As a result, our results are
only robust for states where the large majority of sales from mines with active federal leases are to the
domestic power sector. This is true of Montana and Wyoming. The results for the other states are less
robust and we do not have data sufficient to analyze the implications of additional reforms in New
Mexico, North Dakota, Oklahoma, and Utah.

Scenario One: Arm’s Length Sale Prices
The formula to estimate the likely change in royalty revenue for Scenario One is:
Royalty revenue = (first arm’s length price - non-arm’s length price) * royalty rate

The non-arm’s length sale price is the value of coal determined by the current regulation for non-arm’s
length sales. The first arm’s length price is the price that would be used for royalty valuation if the
rulemaking is implemented. The royalty rate is the rate applied to each lease, including any royalty rate
reductions.

Due to data limitations, we cannot describe the difference between the current prices and prices that
would result from valuation using arm’s length sales.

Scenario Two: Net Delivered Prices

Scenario Two would determine valuation of federal coal using delivered prices. The net delivered price
for deliveries to the domestic power sector is the price paid by a power plant, net of allowable
transportation and washing costs. The net delivered price reveals the gross commodity value of federal
coal required for royalty valuation.
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The formula to estimate the likely change in royalty revenue for Scenario Two is:
Royalty revenue = ((net delivered price — reported price) * tons) * royalty rate

The net market price is the cost of coal delivered to power plants less transportation costs. The reported
price is the current value of coal at the mine reported to ONRR for royalty valuation inclusive of all
arm’s length and non-arm’s length sales. Tons are the volume of coal extracted from federal leases and
delivered to the domestic power sector.

Scenario Three: Transportation Deductions Capped

Scenario Three considers a cap on these transportation allowances equal to 50 percent of the value of
coal.

Royalty revenue = ((transportation costs — (net market price * .5)) * tons) * royalty rate
Transportation costs are the cost of delivering coal from a mine to a domestic power plant.

We assume that the cap on transportation costs only has an effect if the rule is implemented using net
delivered prices for royalty valuation. ONRR data shows that the value of transportation and washing
deductions combined account for only 0.3 percent of total sales value of coal for all federal coal sold
from leases sold since 1990.2 Under the current regulation, capping transportation costs at 50 percent
of the value of coal would result in no additional royalty revenue or cost.

Because Scenario One values coal using the FOB price at the mine, we also assume that transportation
costs would remain a small portion of the gross value of coal and a limit on transportation allowances
would not result in additional royalty liability. In cases where coal is marketed downstream (remote
from the lease) by affiliated brokers, a cap on transportation costs may simply provide a strong
incentive to restructure sales so that the consumer takes possession of coal at the lease and is
responsible for transporting coal from the mine to the power plant.

Price and Production Effects

An increase in federal royalty revenue is expected to raise the price of delivering coal to domestic
power generators and to reduce demand for coal due to competition with natural gas in electricity
markets, resulting in lower levels of production. While the direction of change in prices, quantities and
revenues is straightforward, the focus of this paper is the associated magnitudes of those changes.

A portion of higher costs to deliver coal to markets may be shifted forward as a higher delivered price,
and a portion will be shifted backwards, meaning mines will receive a lower net price for the
commodity value of coal.’* The portion of price that is shifted forward will change the demand for coal
due to substitution for natural gas in the power sector.

To estimate the magnitude of the changes in prices and production associated with the policy changes
considered, we constructed a partial equilibrium model of the coal market. The equilibrium condition
describes the amount of coal demanded at the current price. Changing the point of royalty valuation or
the extent to which transportation costs are deductible will result in a marginal increase in the cost of
delivering coal to consumers. The model uses data on quantities, prices, transportation costs and
elasticities of supply and demand to predict the how the marginal change in the delivery cost affects
prices, quantities, and revenue collections.®®
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State Tax Interactions

In addition to federal royalties, states levy a variety of severance taxes and local government ad
valorem taxes on the value of coal, and corporate income taxes at the federal and state level on net
profits. Changes in the price and production volume of coal will have an effect on the taxable value
used for severance tax collections, and on net profits used for corporate income tax liability.

In several instances, royalties paid to federal, state, and tribal governments are exempt from the taxable
value. Reform to federal royalty valuation policy that results in higher federal revenue would result in
additional reductions to the taxable value for these state and local taxes.

Appendix B shows relevant state and local government severance (production) taxes in each state,
including how taxable value is defined, the tax rate, and relevant deductions and exemptions. These
data are used to model the change in severance tax revenue.

Corporate income taxes are levied at the federal and state level. The federal statutory rate is 35 percent
and states levy rates ranging from zero (Wyoming) to 7.3 percent in New Mexico.*® These statutory
rates indicate tax liability before accounting for a variety of deductions and benefits in the tax code.
For example, coal mining companies can expense exploration and development costs and capital costs
can be recovered using percentage depletion.}” The U.S. Government Accountability Office (GAQO)
recently estimated the average U.S. corporate income tax across all industries at 17 percent.*

The effective federal corporate income tax rate for the coal industry (including profitable and non-
profitable companies) varies significantly over time. Data reported by the New York Times showed the
effective rate varied from between 17 to 22.6 percent in 2011 to less than one percent in 2014 when
companies were reporting losses.'® We use a federal effective tax rate for the coal industry of 20
percent and adjust each state’s statutory corporate income tax rate down by the same share (the
effective rate is 57 percent of the statutory rate).
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IV. RESULTS

The main finding is that changes in federal royalty policy could have substantial revenue benefits for
federal and state governments with limited impact on coal production from federal lands. Stated
differently, we find that not pursuing reforms will generate few benefits in terms of additional coal
extraction and related economic activity, but result in significantly less revenue accruing to federal and
state governments.

Figure 3 shows how revenue, delivered prices, and production would have changed had reforms described
in the three scenarios been in place over the period 2008 to 2013.

Figure 3: Changes in Royalty Revenue, Coal Production, and Coal Price from Two Federal Coal
Royalty Reform Scenarios

Annual Royalty
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Alabama ::igggg Production Price
’ % Change % Change
Colorado | $120.000 0.35% 0.11% Royalty
$669,383 035% @ Alabama ] 0.11% Valuation
0.00% e Based on Net
Kentuck, | 580.000 ©002% | Colorado | 0.07% Market Price,
. || e 0.00% ?l%r?s;)oggtion
Kentucky 0.00% Costs
Mantana $11,830,000 1.93%
' B 518,827,972 Montana | 3.7%
0.00% 00% u Royalty
New Mexico | 0 0015 | NewMexico | 0.02% Valuation
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| MNorthDakota M ;:: Market PI’ICQ &
50 Transportation
MNorth Dakota 51167 0.00% o Costs Capped
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oEEE at 50% of the
I Value of the
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Utat
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* Scenario One, proposed by ONRR, would have no effect on revenue, prices, or production.
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The main finding is that changes in federal royalty policy could have substantial revenue benefits for
federal and state governments with limited impact on coal production from federal lands. Specifically,
we find that:

o If the rule is implemented using net delivered prices to reveal the value of federal coal for royalty
assessment, we estimate that royalty revenue could increase by $139 million annually (a 20%
increase), with 91 percent of new revenue generated in Wyoming. On average, gross delivered
prices would rise by $0.28 per ton, or a 1.6 percent increase. Demand for coal would fall by
nearly 1 million tons annually, a 0.2 percent decline in coal deliveries to the domestic power
sector.

¢ If additional transportation cost deductions were limited to 50 percent of the net delivered price of
coal, revenue would increase by $512 million annually (a 73% increase) with 96 percent of the
additional revenue coming from Wyoming. On average gross delivered prices would rise by
$1.17 per ton, or a 6.7 percent increase. Demand for coal would fall by 4.3 million tons, a 1
percent decline in coal deliveries to the domestic power sector.

Tables 3 to 6 show detailed results by state for Scenarios Two and Three.

Table 3: Predicted Change in Delivered Price and Annual Production, Net Market Prices

Change in Net

Delivered Price Change in Coal Percent Change Percent Change
State ($/ton) Production (tons) in Net Delivered Price in Coal Production
Alabama $0.08 (1,520) 0.11% -0.35%
Colorado $0.01 (445) 0.01% 0.00%
Kentucky $0.00 (143) 0.00% -0.11%
Montana $0.44 (67,744) 1.93% -0.48%
New Mexico $0.00 0 0.00% 0.00%
North Dakota $0.00 0 0.00% 0.00%
Oklahoma $0.00 0 0.00% 0.00%
Utah $0.00 0 0.00% 0.00%
Wyoming $0.30 (907,912) 1.96% -0.25%

Table 4: Predicted Change in Annual Revenue, Net Market Prices

Percent Change in

Change in Royalty =~ Change in Severance Change in Corporate Percent Change in Percent Change in  Corporate Income Tax
State Revenue Revenue Income Tax Revenue Royalty Revenue Severance Revenue Revenue
Alabama $520,000 ($600) ($33,495) 39.80% -0.03% -0.07%
Colorado $120,000 ($2,198) ($10,982) 0.86% -0.01% -0.01%
Kentucky $80,000 ($9,853) ($10,474) 30.85% 0% 0%
Montana $11,830,000 ($531,125) ($326,067) 50.07% -0.48% -0.87%
New Mexico $0 $0 $0 0% 0% 0%
North Dakota $0 $0 $0 0% 0% 0%
Oklahoma $0 $0 $0 0% 0% 0%
Utah $0 $0 $0 0% 0% 0%
Wyoming $126,218,965 ($2.,406,203) ($2,238,858) 21.78% -0.36% -0.60%
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Table 5: Predicted Change in Delivered Price and Annual Production, Net Market Prices and
Transportation Deductions Limited

Change in Coal Prices Change in Coal Percent Change Change in Coal
State ($/ton) Production (tons) in Coal Price Production
Alabama $0.08 (1,532) 0.11% -0.35%
Colorado $0.03 (2,722) 0.07% -0.02%
Kentucky $0.00 (143) 0.00% -0.11%
Montana $0.71 (130,977) 3.17% -0.93%
New Mexico $0.01 (594) 0.02% -0.01%
North Dakota $0.00 (16) 0.00% 0.00%
Oklahoma $0.00 0 0.00% 0.00%
Utah $0.05 (5,057) 0.17% -0.05%
Wyoming $1.29 (4,119,479) 8.33% -1.15%

Table 6: Predicted Change in Annual Revenue, Net Market Prices, and Transportation
Deductions Limited

Change in Change in Percent Change Percent Change Percent Change

Change in Severance Corporate Income in Royalty in Severance in Corporate Income

State Royalty Revenue Revenue Tax Revenue Revenue Revenue Tax Revenue
Alabama $520,606 (8513) ($19,199) 32.05% 0.03% 0.10%
Colorado $669,383 (54,789) (513,432) 1.86% 0.02% 0.06%
Kentucky $75,647 ($3,139) ($2,246) 9.79% 0.00% 0.00%
Montana $18,827,972 ($349,986) ($256,710) 74.70% 0.62% 3.41%
New Mexico $167,896 ($1,830) ($1,648) 1.88% 0.00% 0.01%
North Dakota $1,167 ($6) ($36) 0.14% 0.00% 0.00%
Oklahoma $0 $0 $0 0.00% 0.00% 0.00%
Utah $922,632 ($1,791) ($14,658) 4.03% 0.03% 0.08%
Wyoming $491,012,265 ($3,110,821) $3,127,967 87.94% 0.61% 9.51%

Because of significant data limitations, we do not have price statistics on arm’s length and non-arm’s
length sales from ONRR to analyze the outcomes of reforms that would use the first arm’s length
transaction price. Results for the other two scenarios are only robust for states where the large majority
of sales from mines with active federal leases are to the domestic power sector. This is true of Montana
and Wyoming. The results for the other states are less robust and we do not have data sufficient to
analyze the implications of additional reforms in New Mexico, North Dakota, Oklahoma, and Utah.

Overall, the largest changes in revenue, price and production are expected to occur in Montana and
Wyoming. At the state level, higher federal royalty distributions to the states outweigh declines in state
tax revenue that would occur due to tax interactions that lower the taxable value of state severance
taxes where royalties are deductible expenses, and from the small declines in production. Montana
could receive between $5.1 and $8.8 million in additional annual revenue. Wyoming could receive
between $124 and $488 million in additional annual revenue.
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Montana

Current Federal Royalty and Severance Tax Revenue

Montana has two main production taxes, a state severance tax and a gross proceeds tax collected in lieu of
local property taxes. The state also levies a fee to fund environmental clean-up and reclamation related to
resource extraction, called the Resource Indemnity and Ground Water Assessment Tax (RIGWAT).
Combined, these taxes generated $1.62 per ton, or about 10.6 percent of the net delivered price.? Table 7
shows federal royalty distributions and state tax revenue in Montana from 2008-2013.

Table 7: Total Federal Royalty Distributions and State Tax Revenue to Montana

Federal Royalty

Year Distributions Severance Tax Gross Proceeds RIGWAT
2008 $18,018,410 $45,331,871 $12,859,110 $1,366,020
2009 $18,414,891 $49,564,120 $14,458,854 $1,465,476
2010 $20,238,136 $44 177,434 $15,613,757 $1,457,310
2011 $20,784,673 $54,970,717 $15,703,152

2012 $22,028,834 $52,742,627 $19,826,095

2013 $20,261,229 $56,573,818 $19,444 335

Total Revenue $119,746,172 $303,360,587 $97,905,303 $4,288,806
Total Production (tons) 249,937,405 249,937,405 249,937,405
Revenue Per Ton $1.21 $0.39 $0.02
Average Price $15.32 $15.32 $15.32
Effective Tax Rate 7.9% 2.6% 0.1%

Current Allocation of Federal Royalty and Severance Tax Revenue

A quarter of federal mineral royalties distributed to Montana are further allocated to the counties and
school districts where coal production occurs. The remaining 75 percent is allocated to the state’s
General Fund.

Half of Montana's coal severance tax is deposited into the Coal Tax Trust Fund, a permanent fund
intended to provide long-term fiscal benefits from the depletion of the state's coal resources. Proceeds
from the Trust Fund are allocated to a variety of infrastructure and economic development accounts.
The remaining coal severance tax is used for a variety of state purposes, with a small share (5.5%)
going to a local impact fund. The Gross Proceeds Tax is levied in lieu of local property taxes and about
53 percent of revenue was allocated back to local governments between 2008 and 2014. Table 8 and
Figure 4 show the general allocation of federal coal royalty revenue and state and local production
taxes.

Table 8: Allocation of Federal Royalty and State Tax Revenue to Montana

Total Federal Royalty

Federal Royalty and State Revenue
Revenue Allocation Distributions Severance Tax  Gross Proceeds RIGWAT Allocations
State Government $89,809,629 $134,995,461 $46,335,904 $4,288,806 $275,429,800
Local Government $29,936,543 $16,684,832 $51,569,399 $98,190,774
Permanent Savings $0 $151,680,294 $151,680,294
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Figure 4: Allocation of Federal Royalty and State Tax Revenue to Montana
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Federal royalty reform is expected to generate higher royalty revenue and result in higher costs to
deliver coal to the domestic power sector and lower the demand for coal that will lower production
from federal leases. The impact on state taxes is the result of higher prices, lower production, and
interactions between federal royalty revenue and state severance taxes. For example, in Montana
federal royalties paid are deductible from the taxable value used for severance tax purposes.

Montana could receive $5.1 million to $8.8 million in additional annual revenue due to federal royalty
reform. This is because the increase in royalty collections greatly outweighs the modeled decline in
production and taxable value for state severance taxes.

Revenue is received as higher federal mineral royalty distributions while state taxes decline. The
increase in total revenue will result in different allocations based on how each individual tax is
distributed between the state, local governments, and permanent savings. Table 9 shows the estimated
impacts on state revenue from federal royalty reform.

Table 9: Estimated Impact of Federal Royalty Reform on Revenue Allocations to Montana

Change in Change in Percent Change in Percent Change in Percent Change of
Federal Royalty Combined Net Change in Federal Royalty Combined State Net Revenue
Scenario Revenue Allocation Distributions State Taxes Revenue Distributions Taxes Benefit
Net Market Price Total Revenue $5,678,400 ($531,125) $5,147,275 28.5% 0.8% 5.9%
State Government $5,678,400 ($243,093) $5,435,307 28.5% 0.4% 6.2%
Local Government 50 ($89,388) ($89.,388) 0.0% 0.1% 0.1%
Permanent Savings $0 ($198,644) ($198,644) 0.0% 0.3% 0.2%

Net Market Price and
Transportation Cap  Total Revenue $9,037 427 ($349,986) $8,687,441 45.3% 0.5% 9.9%
State Government $9,037,427 ($160,187) $8,877,240 45.3% 0.2% 10.1%
Local Government 30 ($58,902) ($58,902) 0.0% 0.1% 0.1%
Permanent Savings $0 ($130,897) ($130,897) 0.0% 0.2% 0.1%

In Montana, the state government could see a change in federal royalty distributions of 29 to 45

percent. Local governments and the Coal Tax Trust Fund would see no change in revenue.
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Wyoming

Current Federal Royalty and Severance Tax Revenue
Wyoming levies a severance tax at the state level and local governments also collect revenue on the gross
value of production based on local property tax mill levies. Combined, these taxes generated $1.20 per
ton, or about 9.2 percent of the net delivered price. Table 10 shows federal royalty distributions and state
tax revenue in Wyoming for 2008-2013.

Table 10: Total Federal Royalty Distributions and State Tax Revenue to Wyoming

Federal Royalty

Year Distributions Severance Tax Property Tax
2008 $264,557,943 $238,598,329 $210,884,760
2009 $283,941,537 $273,281,570 $234,168,035
2010 $289,578,588 $269,081,349 $230,576,515
2011 $301,062,012 $294,278,928 $246,002,072
2012 $305,152,852 $293,110,118 $256,803,632
2013 $269,179,394 $282,081,447 $251,614,091

Total Revenue
Total Production (tons)

$1,713,472,326 $1,650,431,741

2,569,311,998

$1,430,049,105
2,569,311,998

Revenue Per Ton $0.64 $0.56
Average Price $13.01 $13.01
Effective Tax Rate 4.9% 4.3%

Current Allocation of Federal Royalty and Severance Tax Revenue

Wyoming is one of the states most dependent on revenue from natural resources extraction to fund
basic government services. A significant portion of annual revenue is deposited in the state’s General
Fund and is collected by local governments to fund operating budgets. Wyoming has also made some
smart decisions about natural resources revenue. The state maintains a relatively high tax rate on the
value of coal and other fossil fuels. The state saves a good portion of severance taxes, building up a
permanent fund that provides stable fiscal benefits over time. The state also invests natural resource
revenue into education and infrastructure. Table 11 and Figure 5 show the general allocation of federal
coal royalty revenue and state and local production taxes.

Table 11: Allocation of Federal Royalty and State Tax Revenue to Wyoming

Total Federal Royalty

Federal Royalty and State Revenue

Year Distributions Severance Tax Property Tax Allocations
State Government $1,713,472,326 $940,659,229 $0 $2,654,131,556
Local Government $0 $50,532,465 $1,430,049,105 $1,480,581,570
Permanent Savings $0 $659,240,047 $0 $659,240,047
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Figure 5: Allocation of Federal Royalty and State Tax Revenue to Wyoming
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Even though Wyoming is expected to receive significant benefits in terms of higher federal royalty
distributions to the state, revenue will be received from different sources and the allocation to local
government and permanent savings would actually decline slightly as a result of federal royalty
reform. Table 12 shows the results. Wyoming could receive $58 million to $234 million in additional
annual revenue due to federal royalty reform. State government could see a change in federal royalty
distributions of 21 to 83 percent.

Table 12: Estimated Impact of Federal Royalty Reform on Revenue Allocations to Wyoming

Change in Change in Percent Change in Percent Change in Percent Change of
Federal Royalty Combined Net Change in Federal Royalty Combined State Net Revenue
Scenario Revenue Allocation Distributions State Taxes Revenue Distributions Taxes Benefit
Net Market Price Total Revenue $60,585,103 ($2,406,203) $58,178,900 21.2% 0.5% 7.3%
State Government $60,585,103 ($734,761) $59,850,342 21.2% 0.1% 7.5%
Local Government $0 ($1,156,501) ($1,156,501) 0.0% 0.2% 0.1%
Permanent Savings $0 ($514,941) (514,941) 0.0% 0.1% 0.1%

Net Market Price and
Transportation Cap Total Revenue $235,685,887 ($3,110,821) $232,575,066 82.5% 0.6% 29.1%
State Government $235,685,887 ($949,924) $234,735,963 82.5% 0.2% 29.4%
Local Government $0 ($1,495,164) ($1,495,164) 0.0% 0.3% 0.2%
Permanent Savings $0 ($665,733) ($665,733) 0.0% 0.1% 0.1%

Wyoming discontinued direct payments to counties from federal mineral royalty distributions in order
to maximize Payments in Lieu of Taxes (PILT) to counties (the PILT “full payment amount” is
reduced by the amount of Federal Mineral Royalties the county receives, along with other federal
revenue sharing payments [e.g., Forest Service and BLM payments] that accrue directly to county
governments). The decrease in federal mineral royalty payments to counties was offset by an increase
in state severance tax distributions to counties. However, if federal royalty reforms are implemented in
a way that increases royalty revenue, local governments in Wyoming would see a decline in revenue.
The state may consider changes to allocation formulas that keep local governments whole.
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V. CONCLUSION

The main finding is that changes in federal royalty policy could have substantial revenue benefits for
federal and state governments with limited impact on coal production from federal lands. Stated
differently, we find that not pursuing reforms will generate few benefits in terms of additional coal
extraction and related economic activity, but result in significantly less revenue accruing to federal and
state governments.

Implementing the proposed rule using the first arm’s length sale price would result in little to no new
revenue in ONRR’s assessment. We do not have data on arm’s length and non-arm’s length sale prices
for coal FOB at the mine that we could use to provide an independent analysis.

In theory the price set at the mine should be revealed using any one of the five benchmarks currently
employed. The arm’s length sale method should not reveal a different FOB price at the mine than is
currently being used for royalty valuation. Further, because the proposed rule would still allow for
independent brokers to remarket coal to consumers without royalty liability, the proposed rule could
create a preference for particular sale structures (potentially disadvantaging affiliated mining and
logistics companies) without resulting in additional revenue.

Using Net Delivered Prices Offers Multiple Benefits

Changing the price used for valuation to net delivered prices has multiple advantages over using the
first arm’s length sale price. The gross commodity value of federal coal is best revealed by determining
its value delivered to the consumer less transportation costs. This method of valuation closes the
loophole that may allow for companies to structure sales using affiliated brokers to artificially reduce
the commodity value of federal coal that is required for royalty valuation. Most importantly, using net
delivered costs would close the loophole for all sales, not only for sales where coal is marketed directly
by mines and their affiliates.

The net delivered price and the first arm’s length sale price are the same price for all sales where mines
and their affiliates are marketing coal directly to consumers. In these instances, the contract value
reveals the price that would be used for royalty valuation.

In instances where independent brokers (or mines) are purchasing coal at the mine and remarketing the
same coal downstream to consumers, the delivered price is unknown to the lessee responsible for
royalty payment. In these cases, ONRR would define the process lessees would use to determine the
net market price. The lessee would be responsible for estimating the net market price following ONRR
rules. The lessee would add any additional royalty liability above the arm’s length sale price, and pay
royalties to the federal government.

Using net delivered price has significant transparency advantages, and similar benefits to streamline
the assessment process for industry and ONRR compliance audits. Delivered prices are known for
sales to regulated utilities (independent of the sale structure). Additional price data is revealed by sales
on spot markets, and by market index prices for coal of varying qualities delivered to domestic and
export markets. Market analysis firms including Platts and SNL Energy track market prices and
transportation costs closely and could be used to reveal prices that would be used by mines for royalty
valuation. This transparency would also allow for public review of federal royalty valuation without
necessarily revealing contract prices, mining and marketing costs, and other proprietary data.
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Do Not Base Transportation Deduction Limit on Natural Gas Regulation

The proposed regulation asks if transportation cost deductions should be limited to 50 percent of the
value of coal. The question is relevant because the natural gas regulation includes this limitation on
transportation costs. We find that such a limit would increase royalty revenue significantly with a
modest decline in production.

The regulation as it applies to natural gas is intended to avoid “gaming” by the natural gas industry.
Vertically integrated companies who are delivering natural gas to customers remote from the lease
could inflate transportation costs to limit royalty obligations.? Placing a cap on deductible costs
provides a check against gaming while still providing for reasonable cost deductions.

In the coal market, a cap equal to a percent of the value of coal is unlikely to function this way.
Transportation costs are a much larger share of total delivered prices. In our analysis, we modeled a
limit on transportation costs equal to 50 percent of the value of coal. Sales that travel longer distances
would pay higher royalties because of higher transportation costs without regard to whether gaming is
actually taking place.

If the goal is to limit gaming in the coal market, better options may include a fixed percent of
transportation costs that would be deductible (to encourage cost reduction) or limits on cost
deductibility based on an index of transportation costs for deliveries from states to different markets. A
threshold could be set using market prices for deliveries on each route that would limit the ability of
integrated companies to game the system by inflating costs beyond reasonable thresholds.
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Appendix A: Estimating Market Prices and Transportation Costs

Deliveries to the Domestic Power Sector

The Energy Information Administration (EIA) publishes the price of coal deliveries to the domestic
power generation sector. These data report the mine and state where the coal originated and the state
and power plant where it was delivered for all regulated utilities.?? SNL Energy, a data subscription
service that provides energy industry data, gathers and reports these same data and provides additional
estimates for delivered prices and transportation costs to unregulated utilities and power plants.?

All monthly coal deliveries to the electric power sector between October 2007 and September 2014
(federal fiscal years 2008 to 2014) including deliveries to regulated and private power generators were
downloaded from SNL Financial. These data include identifiers for the mine and plant, tons delivered
(Q), estimated transportation costs (T), delivered cost per ton (p), and original transportation mode
(barge, mine mouth, railroad, or truck).

Each record was linked to a MSHA 1D, which was then matched to a table listing the MSHA ID of all
mines with Federal leases.?* Of the 144,205 records in the SNL dataset between FY 2008 and FY2014,
19,737 (11%) were missing the MSHA ID and deleted from the dataset. Thirty-one percent of these
records missing a MSHA ID were also missing the mine state; of those records with a mine state,
Kentucky accounts for 20 percent, Ohio for 11 percent, and West Virginia for 23 percent of these
records that could not be linked back to a specific mine.

Transportation costs (T) are reported for regulated utilities in the U.S. by the Energy Information
Administration.?®> Where these costs are not reported, SNL energy estimates transportation costs based
on wayhill samples from the U.S. Department of Transportation, Surface Transportation Board.?
These data were missing for 4,572 records (4% of the remaining dataset), which were deleted from the
analysis dataset. Twenty-two percent of these records missing transportation costs were from an
unknown state, 27 percent were from Kentucky, and 20 percent were from West Virginia. Of the
remaining records, 62 (0.05%) were missing price per ton and total delivered cost. Fifteen percent of
these records were from West Virginia and 68 percent were from Wyoming. The final analysis dataset
contained 124,944 records.

For deliveries listed as “mine mouth”, which indicates that the power plant is located at the mine,
transportation costs were set to $0.

In the final analysis dataset, 37 percent of coal deliveries originated from mines with Federal leases.
We assume that delivered coal prices and transportation costs from these mines will be constant for
coal produced from federal leases associated with the mine, and from state and private leases
associated with the same mine.

The total quantity of coal delivered (Q) is the sum of deliveries from all mines that have federal leases
in each state.

The weighted average delivered cost per ton (p) from a particular state was calculated using the
following formula, dividing the total cost of deliveries by the total quantity delivered within the state. S
indexes the state, m indexes the mine and I indexes the plant:

Zs pm,l * Qm,l
Zs Qm,l
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The weighted average transportation cost per ton (T) from a particular state was calculated using the
following formula, dividing the total transportation costs by the total quantity delivered within the
state:

Zs Tm,l * Qm,l
Zs Qm,l
Table A1 summarizes the quantity delivered, weighted average delivered cost per ton and

transportation cost per ton, by state for deliveries from all mines in the state and for deliveries from
mines with federal leases.

Table Al: Weighted Average Delivered Prices and Transportation Cost for Coal Sales to the
Domestic Power Sector, 2008-2014

All Coal Deliveries to the Power Sector Coal Deliveries from Mines with Federal L

Thousand Transportation Delivered FOB Mine Thousand Transportation Delivered FOB Mine
State Tons Cost Price Price Tons Cost Price Price
Alabama 40,371 $15.93 $77.14 $61.21 1,260 % 18.36 § 8350 §% 65.13
Colorado 140,923 $12.05 $53.63 $41.57 138,570 $